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A Warning

When electrical equipment is in operation, dangerous voltage will be present in certain parts of the
equipment. Failure to observe warning notices, incorrect use, or improper use may endanger
personnel and equipment and cause personal injury or physical damage.

Before working in the terminal strip area, the device must be isolated. Where“stranded conductors
are used, wire end ferrules must be employed.

Proper and safe operation of this device depends on appropriate Shipping” and handling, proper
storage, installation and commissioning, and on careful operationgmaintenance and servicing.

For this reason only qualified personnel may work on or operateythisidevice.

Qualified Personnel

are individuals who

O are familiar with the installation, commissioning, and @perationief the device and of the system to which it is being
connected,;

O are able to perform switching operations in accordange with safety engineering standards and are authorized to
energize and de-energize equipment and to isolateyground, and label it;

O are trained in the care and use of safety apparatus in accordance with safety engineering standards;

O are trained in emergency procedures (first aid).

Note

The operating manual for this device givestinstructions for its installation, commissioning, and operation. However, the
manual cannot cover all conceivablefcircumstances or include detailed information on all topics. In the event of
questions or specific problems, do notitake any action without proper authorization. Contact the appropriate AREVA
technical sales office and request the necessary information.

Any agreements, commitmentishand legal relationships and any obligations on the part of AREVA, including settlement
of warranties, result solély from the applicable purchase contract, which is not affected by the contents of the operating
manual.
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1 Application and Scope

Control functions

Protection functions

C232-302-401/402/403/404-603 / C232/EN M/A23

1 Application and Scope

The C232 bay unit integrates control and protection (model 4 only) into one single
device (One-box solution).

The unit’s protection functions provide selective short-ciréuit protection in medium- and
high-voltage systems. The systems can be operated as impedance-grounded, resonant-
grounded, or isolated-neutral systems.

The control functions are designed for the control of upyto ‘'SiX electrically operated
switchgear units equipped with electrical check-ba€k signaling located in the bay of a
medium-voltage substation or a non-complex highzvoltage station. External auxiliary
devices are largely obviated by the integration,of binary inputs and power outputs that
are independent of auxiliary voltages, by the.direet connection option for current and
voltage transformers, and by the comprehénsive,interlocking capability. This simplifies
the handling of switchbay protection and control'technology from planning to
commissioning.

During operation, the user-friendly interface makes it easy to set the unit and allows safe
operation of the substation by preventing non-permissible switching operations.

The C232 has the following general functions:

Control and maonitoring of Up to six switchgear units
Selection from,over 200 pre-defined bay types
Bay interlock

Tap changer gontroller

0000 Do

Local cantrofand display via user-selected panels on the LCD display:
m Bay,Parnel
m, Measured Value Panel

m “Signal Panel

Optional Three-pole measurement (A, B, C) + voltage or current measurement
Definite-time overcurrent protection, three stages, phase-selective (model 4 only)
Inverse-time overcurrent protection, single-stage, phase-selective (model 4 only)
Limit value monitoring

Programmable Logic

0O 000 oU

0..20 mA interface (option)

The user can select all general functions individually for inclusion in the device
configuration or cancel them as desired. By means of a straightforward configuration
procedure, the user can adapt the device flexibly to the scope of protection required in
each particular application. The unit's powerful, freely configurable logic also makes it
possible to accommodate special applications.

1-1



1 Application and Scope

(continued)

Global functions

Design

Inputs and outputs

Interfaces

In addition to the features listed above, as well as comprehensive self-monitoring, the
following global functions are available in the C232:

U Parameter subset selection (model 4 only)

U Operating data recording (time-tagged signal logging)

U Fault data acquisition (model 4 only)
a

Fault recording (time-tagged signal logging together with fault value recording of the
three phase currents, the residual current as well as the three phase-to-ground
voltages and the neutral-point displacement voltage)

The C232 is housed in an aluminum case with threaded terminal ends in the form of
plug-in blocks and with reversible mounting bracketsyThe case is equally suitable for
surface mounting of flush panel mounting.

The C232 has the following inputs and outputs:
O Up to 4 current-measuring inputs (option)
O Up to 14 output relays with freely*@enfigurable function assignment

U Up to 20 optical coupler inputs forbinary signals with freely configurable function
assignment for single signals

4 1 analog input, 0 to 20,mA’(optional)
With the maximum number oftbinary inputs and outputs fitted, 6 switchgear units can be
monitored and 6 of these can,be electrically controllable.

The nominal voltage range of the optical coupler inputs is 24 to 250 V DC without
internal switching. The auxiliary voltage input for the power supply is a wide-range
design. The neminalsvoltage ranges are 48 to 250 V DC and 100 to 230 V AC.

All outputselays are suitable for both signals and commands. Nominal voltages and
currents ofthe measuring inputs has to be defined by using the appropriate order code.

The optional 0 to 20 mA input provides open-circuit and overload monitoring, zero
syppression defined by a setting, plus the option of linearizing the input variable via 20
adjustable interpolation points.

Lacal control and display:

U Local control panel with LCD display (16 lines of 21 characters each with a resolution
of 128 x 128 pixels)

U 13 LED indicators, 8 of which allow freely configurable function assignment

U PC interface

O Communication interface(s) for connection to a substation control system or for
remote setting (optional)

Information is exchanged through the local control panel, the PC interface, or the
optional communication interfaces.

The communication interface (COMM?1) is designed to conform either to international
standard IEC 60870-5-103 or to IEC 60870-5-101, MODBUS, or DNP 3.0. The C232
can be integrated into a substation control system through this communication interface.

C232-302-401/402/403/404-603 / C232/EN M/A23



2 Technical Data

2 Technical Data
2.1 Conformity

Notice
Applicable to C232, version -302 — 401 /402 / 403 / 404 “602:

Declaration of conformity
(Per Article 10 of EC Directive 72/73/EC.)
The product designated ‘C232 Compact Bay Unit’ has been designed and manufactured
in conformance with the European standards EN 602558-6"afnd EN 61010-1 and with the
‘EMC Directive’ and the ‘Low Voltage Directive’ issued by‘the Council of the European
Community.

2.2 General Data
General device data
Design

Extruded aluminum case with coverplate,forwall installation or flush panel mounting

Installation Position
Vertical £30°

Degree of Protection

Per DIN VDE 0470 andyEN 60529 or IEC 529.
Case and Terminals: IP 20

Front panel, flush-meunted: IP 51

Weight
Up to 3,5 kg

Dimension§ andsConnections
See dimensional'drawings (Chapter 4) and terminal connection diagrams (Appendix E).

Terminals

PC’Interface (X6):
DIN 41652 connector, type D-Sub, 9-pin.

Communication Interface:

@ptical fibers (X7 and X8): F-SMA optical fiber connection per IEC 874-2 or
DIN 47258 (plastic fiber)
or
BFOC (ST®) fiber-optic connection for glass fiber
(ST® is a registered trademark of AT&T Lightguide
Cable Connectors)

or

Leads (X9, X10): M2 threaded terminal ends for wire cross sections to
1.5 mm2.

Current- and Voltage Measuring Inputs:
M5 threaded terminal ends, self-centering with wire protection for conductor cross
sections 0.5 to 6 mm?2.

Other Inputs and Outputs:

M3 threaded terminal ends, self-centering with wire protection for conductor cross
sections from 0.2 to 2.5 mm?2.

C232-302-401/402/403/404-603 / C232/EN M/A23 2-1



2 Technical Data

(continued)

Creepage Distances and Clearances

Per EN 61010-1 5 and IEC 664-1

Pollution degree 3, working voltage 250 V,
overvoltage category lll, impulse test voltage 5 kV.

2.3 Tests
2.3.1 Type Test

Type tests

Tests per EN 60255-6 S or IEC 255-6.
EMC

Interference Suppression

Per EN 55022 * or IEC CISPR 22, Class A.

1 MHz Burst Disturbance Test

Per IEC 255 Part 22-1 ° or IEC 60255-22-1, €lass 1.
Common-mode test voltage: 2.5 kV

Differential test voltage: 1.0 kV

Test duration: > 2 s

Source impedance: 200 Q

Immunity to Electrostatic Discharge

Per EN 60255-22-2 ¥ or IE@60255-22-2, severity level 3.
Contact discharge,

single discharges: > 10

Holding time: > 5 s

Test voltage: 6 kV

Test generator: 50 tg 100°MC2, 150 pF / 330 Q

Immunity to Radiated €lectromagnetic Energy

Per EN 61000:4-8°.and ENV 50204 °, severity level 3.
Antenna distanceyto tested device: > 1 m on all sides

Test field strength, frequency band 80 to 1000 MHz: 10 V/m
Test using®AM: 1 kHz / 80 %

Singleftest at' 900 MHz: AM 200 Hz / 100%

Electrical Fast Transient or Burst Requirements

Per/EN 61000-4-4 ° or IEC 60255-22-4, severity levels 3 and 4.
Risestime of one pulse: 5 ns

Impulse duration (50% value): 50 ns

Amplitude: 2kV /1 kV or4 kV /2 kV

Burst duration: 15 ms

Burst period: 300 ms

Burst frequency: 5 kHz or 2.5 kHz

Source impedance: 50 Q

§ For this EN, ENV, or IEC standard, the DIN EN, DIN ENV or DIN IEC edition
respectively, was used in the test.

2-2 C232-302-401/402/403/404-603 / C232/EN M/A23



2 Technical Data

(continued)

Insulation

Mechanical robustness

C232-302-401/402/403/404-603 / C232/EN M/A23

Surge Immunity Test
Per EN 61000-4-5 S or IEC 61000-4-5, insulation class 4.

Testing of circuits for power supply and unsymmetrical or symmetrical lines.

Open-circuit voltage, front time / time to half-value: 1.2 / 50 us
Short-circuit current, front time / time to half-value: 8 / 20 us
Amplitude: 4 / 2 kV

Pulse frequency: > 5/ min

Source impedance: 12 /42 Q

Immunity to Conducted Disturbances Induced by Radie.Frequency Fields
Per EN 61000-4-6 ° or IEC 61000-4-6, severity level 3.
Prifspannung: 10 V.

Power Frequency Magnetic Field Immunity

Per EN 61000-4-8 ° or IEC 61000-4-8, seyeritylevel 4.
Frequenz: 50 Hz,

Feldstarke: 30 A/ m.

Alternating Component (Ripple).in D€ Autxiliary Energizing Quantity
Per IEC 255-11.
12 %.

Voltage Test
Per EN 61010-1 § ahd IEC 255-5.

2kV AC, 60 s.

Direct voltage (2.8V DE) must be used for the voltage test of the power supply inputs.

The PC interfacesmustnot be subjected to the voltage test.

Impulse Voltage Withstand Test
Per IEC 255-5.

Front time: 9.2 s,

Time t@*half-value: 50 ps

Peak value: 5 kV

Souree impedance: 500 Q

Vibration Test
Per EN 60255-21-1 % or IEC 255-21-1, test severity class 1.

Frequency range in operation: 10 to 60 Hz, 0.035 mm, and 60 to 150 Hz, 0.5 g

Frequency range during transport: 10 to 150 Hz, 1 g

Shock Response and Withstand Test,

Bump Test

Per EN 60255-21-2 % or IEC 255-21-2, test severity class 1.
Acceleration: 5g/15¢g

Pulse duration: 11 ms

Seismic Test

Per EN 60255-21-3,% test procedure A, class 1

Frequency range:

5to 8 Hz, 3.5 mm /1.5 mm, 8 to 35 Hz, 10 / 5 m/s?, 3 x 1 cycle



2 Technical Data

(continued)

Environment

Measurement inputs

2.3.2 Routine Test 0

All tests per EN 60255-6§ or IEC 255-6
and DIN 57435 part 303. ¢

Voltage Test %
Per IEC 255-5.

2.2kVACor28kVDC,1s.
Direct voltage (2.8 kV DC) must be used for the voltage test @ @ yower supply inputs.
The PC interface must not be subjected to the voltage test.

Additional Thermal Test
100% controlled thermal endurance test, inputs loaded

2.4 Environmental Conditions @

Temperatures
Recommended temperature range: -

Limit temperature range: -25°C to +7

or +23°F to +131°F.
13°F to +158°F.

Ambient Humidity Range
<75 % relative humidity (annua
56 days at <95 % relativ i d 40°C or 104°F, condensation not permissible.

Solar Radiation
Direct solar radiation N t of the device must be avoided.

2.5 Inputs and O@

Current ¢

Nominal cu N: 1 and 5 A AC (per order).
Nomin ption per phase: < 0.1 VA at Inom.
Load r:

conti nom

for 10°8:.30/ Ihom

\@ surge current: 250 Inom
\ e

minal voltage Vnhom: 50 to 130 V AC (adjustable)
ominal consumption per phase: < 0.3 VA at Vhom =130 V AC
Load rating: continuous 150 V AC

Frequency
Nominal frequency from: 50 Hz and 60 Hz (adjustable)

Operating range: 0.95 to 1.05 fonm

C232-302-401/402/403/404-603 / C232/EN M/A23



2 Technical Data

(continued)

Binary signal inputs

Binary count input

Direct current input

Output relays

Local control panel

PC interface

Communication intérface

C232-302-401/402/403/404-603 / C232/EN M/A23

Nominal auxiliary voltage Va nom: = 24 to 250 V DC
Operating range: 0.8 to 1.1V, with a residual ripple of up to 12 % V

In,nom
Power consumption per input:
Vin=19t0 110V DC: 0.5 W £ 30 %
Vin>110VDC:5mA £ 30 %

in,nom

Maximum frequency of 10 Hz with a pulse/interpulse periad of 1:1

Input current: 0 to 20 mA
Value range: 0.00 to 1.20 Ipc nom (Ipc nom = 20,MA)

Maximum permissible continuous current: 50¥mA
Maximum permissible input current: 17 V

Input load: 250 Q

Open-circuit monitoring: 0 to 10 mA (adjustable)
Overload monitoring: > 24.8 mA

Zero suppression: 0.000 to 0.2004 5 %o, (adjustable)

Rated voltage: 250 V DC, 250 VHAC

Continuous current: 8A

Short-duration current:; 30'A for 075 s

Making capacity: 1000 W (VA)yat L/R =40 ms

Breaking capacity: 0.2Aat220V DC and L/R =40 ms
4 Aat230V AC and cos ¢ =0.4

2.6 Interfaces

Input or output:
More thanyl2 Keys and an LCD display with 16 lines and 21 columns (128 x 128 pixels)

State,and¥fault signals:
18"LEDnindicators (5 permanently assigned, 8 freely configurable)

Transmission rate: 300 to 115 200 baud (adjustable)

The communication module can have two communication channels — depending on the
version. Channel 1 is designed for wire connection or fiber optic connection, whereas
Channel 2 is intended for wire connection only.

For one channel (COMM?1), interface protocols based on IEC 60870-5-103,

IEC 60870-5-101, MODBUS, or DNP 3.0 can be set. The second channel (COMM2)
can only be operated using the interface protocol based on IEC 60870-5-103.



2 Technical Data

(continued)

Wire Leads

Per RS 485 or RS 422, 2 kV isolation
Distance to be bridged:

Point-to-point connection: max. 1200 m
Multipoint connection: max. 100 m

Order Code Transmission Rate Interface
- 456 - 925 300 to 64,000 baud (adjustable) COMM1
(one channel available)
- 456 - 921 300 to 64,000 baud (adjustable) COMM1
(two channels available) | 300 to 57,600 baud (adjustable) COMM2

Plastic Fiber Connection

Optical wavelength: typically 660 nm

Optical output: min. -7,5 dBm

Optical sensitivity: min. -20 dBm

Optical input: max. -5 dBm

Distance to be bridged:"” max. 45 m
Order Code Transmission Rate Interface
- 456 - 926 300 to 647000 baud (adjustable) COMM1
(one channel available)
- 456 - 922 300 to 64,000 baud (adjustable) COMM1
(two channels available), 1800 to 57,600 baud (adjustable) COMM2

Glass Fiber Conneétiom& 50/125

Optical wavglength: typically 820 nm

Optical outputiymin®=19.8 dBm

Optical sensitivityfunin. -24 dBm

Optical input:“max. -10 dBm

Distance. toVoe bridged:"” max. 400 m
OrderCede Transmission Rate Interface
5456 - 927 300 to 64,000 baud (adjustable) COMM1
(one'channel available)
4456 - 924 300 to 64,000 baud (adjustable) COMM1
(two channels available) | 300 to 57,600 baud (adjustable) COMM2

") Distance to be bridged given identical optical outputs and inputs at both ends, a

system reserve of 3 dB, and typical fiber attenuation.
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Glass Fiber Connection G 62,5/125
Optical wavelength: typically 820 nm
Optical output: min. -16 dBm

Optical sensitivity: min. -24 dBm
Optical input: max. -10 dBm

Distance to be bridged:"” max. 1.400 m

Order Code Transmission Rate Interface
- 456 - 927 300 to 64,000 baud (adjustable’) COMM1
(one channel available)

- 456 - 924 300 to 64,000 bayd(adjustable) COMM1
(two channels available) | 300 to 57,600 baud (adjustable) COMM2

") Distance to be bridged given identigal optical outputs and inputs at both ends, a
system reserve of 3 dB, and typical fiberattenuation.

2.7 Information Output
Counters, measured data, signals, and indications: see "Address List."
2.8 Settings

Typical characteristic data
Main Function
Minimum output'pulseer trip command: 0.1 to 10 s (adjustable)
Output pulse for close,command: 0.1 to 10 s (adjustable)

Definite-Time and Inverse-Time Overcurrent Protection

Operate time ingluSive of output relay (measured variable from 0 to 2-fold operate
value)? < 40 ms; approx. 30 ms

Reset timey(measured variable from 2-fold operate value to 0): <40 ms, approx. 30 ms
Starting,resetting ratio: approx. 0.95

219" Deviations
2.9 Deviations of the Operate Values

Definitions
‘Reference Conditions’
Sinusoidal signals at nominal frequency fnom, total harmonic distortion <2 %,
ambient temperature 20°C (68°F), and nominal auxiliary voltage VA nom.

'‘Deviation'
Deviation relative to the setting under reference conditions.
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Definite-time and

inverse-time

overcurrent protection
Phase and Residual Current Stages
Deviation: 5 %

Negative-Sequence System Stages
Deviation: + 5 %

Direct current input
Deviation: £ 1 %

2.9.2 Deviations of the Timer Stages

Definitions
‘Reference Conditions’
Sinusoidal signals at nominal frequency fhomsjtotal harmonic distortion <2 %,
ambient temperature 20°C or 68°F, andfheminal auxiliary voltage VA nom.

'Deviation'
Deviation relative to the setting under referénce conditions.

Definite-time stages
Deviation: £ 1% + 20...40 mS

Inverse-time stages
Deviation where | > 2 Irefag 5% +10 to 25 ms
For IEC characteristici'extremely inverse' and for thermal overload protection:
+7.5%+101to 20 ms

2.9.3 Deviations of Measured Data Acquisition

Definitions
‘Referengé Conditions’
Sinusoidal'signals at nominal frequency fhom, total harmonic distortion <2 %,
ambient temperature 20°C (68°F), and nominal auxiliary voltage VA nom.
'‘Deviation'
Deviation relative to the corresponding nominal value under reference conditions.
Operating data
measurement

Measuring Input Currents
Deviation: + 1 %

Measuring Input Voltages
Deviation: + 0.5 %

Internally Formed Resultant Current and Negative-Sequence System Current
Deviation: + 2 %

Internally Formed Neutral Displacement Voltage and Voltages of Positive- and Negative-
Sequence Systems
Deviation: + 1 %
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Fault data

Internal clock

Operating data memory

Monitoring signal memory

Active and reactive power 0

Deviation: £ 2 % (single pole measurement)

Load angle
Deviation: + 1°

L 2
Frequency \%
Deviation: + 10 mHz @
Direct Current of Measured Data Input and Output
Deviation: + 1 %

Short-Circuit Current Q

Deviation: + 3 %

With free running internal clock:
Deviation: < 1 min/month

With external synchronization@ nchronization interval < 1 min):

Deviation: <10 ms
2.10 Recording F io

Organization of th rding Memories

Scope: ignalsirelating to normal operation; from a total of 334 different logic state
é e “Operating Data Memory“ in the Address List)
Depth:’ ’ ost recent signals

ignals (see “Monitoring Signal Memory* in the Address List)

S%ﬁll ignals relating to self-monitoring; from a total of 48 different logic state

@ p to 30 signals

Fault memory
mber: The 8 most recent fault events

%

L 4
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Scope for signals:
All signals relating to a fault event; from a total of 1024 different logic state
signals (see “Fault Memory“ in the Address List)

Scope for fault values:
Sampled data for all measured currents and voltages

Depth for signals:
200 entries per fault event

Depth for fault values:
Max. number of periods per fault set by the user;
300 periods in total for all faults, that is
6 s (for f,om = 50 Hz) or 5 s (for f,om = 60 Hz)
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Signals
Fault values

Phase currents

Voltages

Power supply

Resolution of the Recorded Data 0

Time resolution: 1 ms

Time resolution: 20 sampled values per period \%
Dynamic range: 100 lpom @
Amplitude resolution: 6.1 mArms.atl,n=1A

305mArms. atl,em=5A

Dynamic range: 150 V AC @

2.11 Power Supply

Nominal auxiliary voltage VA nom:

48 to 250 V DC and 100 to 230 V A&\

Operating range for direct volta
0.8 to 1.15 VA,nom with a _resi

Operating range for alte @

Nennverbrauch bei UH 08— und maximaler Bestlickung
(Ausgangsstellung/Wirkst g): max. 20 W
Start-up peak current: for duration of 0.25 ms

Stored energy ti s for interruption of Va > 220V DC

L 4

N

O
Q>®

L 4
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O

2.12 Dimensioning of Current Transformers 0

The following equation is used for dimensioning a current transformer for the offset
maximum primary current:

Veat = (Rnom +Ri)'n'|nom 2 (Rop +Ri)'k'|'1,max \%

where:
Vgat: saturation voltage
I}}max: non-offset maximum primary current, converted to the secondary side

lnom: rated secondary current

n: rated overcurrent factor Q
k: over-dimensioning factor

Rnom:  rated burden @
Rop actual connected operating b

R;: internal burden

The current transformer can th
voltage Vggt as follows:

Veat = Rop +R,) kL (D

Alternatively, th& transformer can also be dimensioned for the minimum required
to

dimensioned for the minimum required saturation

rated overcurren by specifying a rated power P, as follows:

(Pop + Pi)

n> op i | max K- I"I,max
(Rgom ‘ Ri ), Inom (Pnom + Pi) Inom

P =

Theoretically, the current transformer could be dimensioned for lack of saturation by
inserting in the place of the required overdimensioning factor k its maximum:

Kooy = 1+ 0T,

where:
o: system angular frequency
Tq: system time constant

However, this is not necessary. Instead, it is sufficient to dimension the
overdimensioning factor k such that the normal behavior of the analyzed protective
function is guaranteed under the given conditions.
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(continued)

If the C232 is to be used for definite-time overcurrent protection, then the
overdimensioning factor k that must be selected is a function, first of all, of the ratio of
the maximum short-circuit current to the set operate value and, secondly, of the system
time constant T1. The overdimensioning factor that is needed can be read from the
empirically determined curves in Figure 2-1. When inverse-time m current
protection is used, the overdimensioning factor can be taken fr\ e)2-2.

10 Q I g
‘ \ (&L
\\ \
T,=10 ms N
. A
1 ~ X
™ \ \\ N
\ \
T.=25ms N
1 \\ \
T.=5 \\
1 \ \\
0.1t X L _T,= 500 ms

 T,=100ms R\ >

\\ N

¢ AN T,=2
A 1= 250 ms
I
0.01 1
1 10 100
I /1
1,max operate T ™
2-1  Required overdimensioning r for definite-time overcurrent protection where fnom= 50 Hz

L 4
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k 20 T

15T

10 T

0 50 .

&

>

-

150

200

250

T,/ ms —»

O
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2-2  Required overdimensioning factor Xime maximum current protection where fnom= 50 Hz
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3 Operation

3 Operation 0

3.1  Modular Structure

The C232, a numeric device, is part of the MiCOM P 30 famil vices. The device
types included in this family are built from identical unlfor modules.
Figure 3-1 shows the basic hardware structure of the CZ

1 2 3 4 0 7
PC interface Q Communic. interface

&

‘ Croprocessor ‘

P

ih T
- Z1T §
[ — . i

Voltages Currents \ 20 mA Signals Auxiliary voltage Commands
Commands Signals
1 100 FOZ5001A
3-1 Basic hardware structure
L 4
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(continued)

O

The external analog and binary quantities — electrically isolated — are convertege
internal processing levels by the input transformers and optical couplers. Commands
and signals generated by the device internally are transmitted to external destinations via
floating contacts. The external auxiliary voltage is applied to the power supply; which
supplies the auxiliary voltages that are required internally.

The analog data are always transferred from the transformer in processor by
an internal bus system. The processor module contains all the ments necessary for
the conversion of measured analog variables, including multif @ and analog/digital
converters. Binary signals are fed to the processor module by, thesbinary I/O via the
internal bus system. The processor handles the processing ofidigitized measured

t

variables and of binary signals, generates the protecti well as the control
commands and signals, and transfers them to the binary via the internal bus system.
The processor module also handles overall device c unication. As an option,
processor module provides up to two serial commu n links with substation control
systems or for remote setting.

The control and display elements of thgyi ed’local control panel and the integrated

PC interface are placed on processoK well.
L \< ’

O
Q>®
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‘Parameters’ branch

‘Operation’ branch

‘Events’ branch

C232-302-401/402/403/404-603 / C232/EN M/A23

3.2 Operator-Machine Communication

The following interfaces are available for the exchange of information between operator
and device:

O Integrated local control panel
O PC interface

O Communication interface

All setting parameters and signals as well as all méasured variables and control
functions are arranged within the branches of thesmenustree following a scheme that is
uniform throughout the device family. The main branghes are:

This branch carries all setting parameters,” including the device identification data, the
configuration parameters for adapting the'device interfaces to the system, and the
function parameters for adaptingdhe,device functions to the process. All values in this
group are stored in non-volatile memory, which means that the values will be preserved
even if the power supply fails.

This branch includes all information relevant for operation such as measured operating
data and binary signalsstates: This information is updated periodically and consequently
is not stored. In addition, various control parameters are grouped here, for example
those for resetting counters, memories and displays.

The third bran¢h is reserved for the recording of events. Therefore all information
contained inthis(group is stored. In particular the start/end signals during a fault, the
measured fault data as well as sampled fault records are stored here and can be read
out at'a latentime.

Settings,and signals are displayed either in plain text or as addresses, in accordance
with'the user’s choice. The appendix documents the settings and signals of the C232 in
the formPof an ‘address list'. This address list is complete and thus contains all settings,
signals and measured variables used with the C232.

Normally the local control panel will display the ‘Bay Panel,” which represents a selected
bay and shows the up-to-date switching status. The configuration of the local control
panel also permits the installation of ‘Measured Value Panels’ on the LCD display.
Different panels are automatically displayed for certain system operating conditions.
Priority increases from normal operation to operation under overload conditions and
finally to operation following a short circuit in the system. Thus the C232 provides the
measured data relevant for the prevailing conditions.
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Bay Panel

3.3 Configuration of the Bay Panel and of the Measured Value Panels;
Selection of the Control Point (Function Group LOC)

The topology of the switchbay with its switchgear units is displayed on the Bay Panel.
Moreover, the C232 offers Measured Value Panels which display thé measured values
relevant at a given time.

During normal power system operation; the Bay Panel or — if dctivated’— the Operation
Panel is displayed. If the Operation Panel is activated as an evéntoccurs, the display
switches to the appropriate Event Panel - provided that measured‘values have been
selected for the Event Panels. In the event of overload eg ground fault events, the
display will automatically switch to the Operation Panghat thesend of the event. In the
event of a fault, the Fault Panel remains active until the LED indicators or the fault
memories are reset.

If the change-enabling command has beenfissued(LOC: Param. change enabl.,),
it will be cancelled after the time defined by the'setting LOC: Hold-time for Panels
and the Bay Panel will be called up.

The C232 offers a selection from preg-defined bay types. Should the required bay type
be missing from the standard selectiomthen the user can contact the manufacturer to
request the definition of a customized,bay type for loading into the C232. The number of
this additional bay type willthen'be displayed at MAIN: Customized bay type.

The selected bay is displayed on the Bay Panel in single-pole representation. The
activation of the Bay Panel display is described in the Chapter entitled Local Control.
The user can choose between several character sets for representing switchgear units
on the Bay Panel. The character sets are illustrated in the Chapter entitled Local
Control. Each device in the bay representation is identified by an external device name
as set by the user. Designations for the busbars and busbar sections can also be
selected by‘the user. /The display of the external device names can be cancelled. The
display of the>control point — Local or Remote — and of the interlocking can also be
cancelled.

The swit€hgear unit to be controlled needs to be selected first. The selection is valid for
the settime LOC: Return time illumin.

Thesméasured values that will be displayed on the Bay Panel can first be selected
separately for the numerical and the bar display by way of an “m out of n” parameter.
Measured values to be displayed in bar form must also be selected for display as
numerical measured values. However, not all measured values that can be displayed in
fumerical form can also be displayed in bar form. In such cases, a dummy or
placeholder must be included in the selection list for the bar display at the same point at
which a measured value that cannot be displayed in bar form appears in the selection list
for numerical measured values.

For the bar display, the orientation of the bar and the scaling can be selected (the latter
separately for the current and voltage data). The display of the scaling can be cancelled.
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ADEVO01: Designat.

ext. dev,
[ 210 000 ]

1 150

A %
LOC: Character
set

[ 221 038 ]
LOC: Displ. LOC: Fct.asg.
ext.dev.desig num. displ.

[ 221 032 ] [ 221 041 ]
LOC: Display L/R LOC: Fet, asg.

bar displ.

[ 221 070 ] [ 221 042 ]
LOC: Displ. LOC: Bar display
interl. stat. type

[ 221 071 ] [ 221 039
LQC: Designa- LOC: Scal.
tion busbar 1 bar display

[ 221 033 ]

LOC: Designa-
tion busbgg 2

[ 221 034 ]
LOC: Designa—
tion busbgg 3

[ 221 043 ]
LOC: Designat.
bus sect.

[ 221 035 ]
LOC: Designat.
bus sect.

Qo\

LOC: Return t.
select. trg

305 551

19250034

3-2 Bay Panel
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Operation Panel
The Operation Panel is displayed if it is activated and at least one measured value has
been configured. The user can select the measured operating values that will be
displayed on the Operation Panel by setting an ‘m out of n’ parameter. If mor&
measured values are selected for display than the LC display can odate, then
the display will switch to the next set of values at intervals defi etting at

e
LOC: Hold-time for Panels or when the appropriate ke hé&"ocal control
panel is pressed. @

«

LOC: Fct.
Operation Panel
[ 053 007 ]

Measured value -  moutofn

Measured value ALOC: Autom.

1
Measured value 2
3
n return time

Measured value

ey rime | 410C: Hold-time
[ 031 075 ] for Panels

Select. meas. values

FT_RC: Record. 311
in grogress
[ 035 000 ] ]R%
OL_RC: Record. in s
rogress
0?5 003 1
GF_RC: Record. in = |
rogress —
035 005 1
#MAIN: Reset LED 1l

i \
306 020
FT_RC: Reset
re€ording O

Operation Panel

003 006 1
. execute I — ’

MAIN: General
reset

003 002 1 &\
¢ execute L
2 100 D5I500)8
3-3 Operation Panel
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Fault panel

The Fault Panel is displayed in place of another data panel when there is a fault,

provided that at least one measured value has been configured. The Fault Panel
remains on display until the LED indicators or the fault memories are reset.

The user can select the measured fault values that will b is%on the Fault Panel
by setting an 'm out of n' parameter. If more measured val elected for display
than the LC display can accommodate, then the display, h to the next set of

values at intervals defined by the settingat LOC: Ho e for Panels orwhen
the appropriate key on the local control panel is pressed.

Measured value 1
Measured value 2
Measured value 3
Measured value n

ALOC: Hold-time

1
——— mout of n \

4 5 ‘ 8 7
b4
LOC: Fct.

Fault Panel
[ 053 003 ]

for Panels

[ 031 075 1
*MAIN: Reset LED

306 020
FT RC: Reset
recording
003 006 ]
: execute

MAIN: General

Select. meas. values
R
= 1 [
- Fault Panel

P

reset

)[ 003 002 1 O

1: execute

3 80 \ DSZ50EIB
3-4 Fault panel \
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Selection of the control point

Switchgear units can be controlled remotely or locally. Switchi
remote control is achieved using either the L/R key on the loca
external key switch. The position of this switch is interrogate
configured input (configuration at MAIN: Inp.asg. L/R key's
configured fo L/R key switch then the L/R key on the local
function. The settingat LOC: Fct. assign. L/R key de

switching (using either the local control panel key or the

remote control (L«<>R) or between local+remote and

If only remote control is enabled then there will
control is enabled then there will be a remote a

.4

LOC: Fct. assign.
L/R key
[ 225 208 ]

S

d via a

C)O

L 4

b local and
el or an
propriately
If the input is
nel is without
es whether the
ch) is between local and

ontrol (R&L«L).

access blocking. If only local
cking.

v

>

| |
1 0
I |L/R —+ JL 11 >1
| | |
! ! >1 2,3 kL)Cl)c : kRem%zgcc .
Lo g — ock.active
? : T [ 231064 ]
oca }LDCl)C : kLochanlcc .
ock.active
2 AT
Remote & Local 3 Tocal control
305 560
MAIN: Inp.asg.
1./R keg SW,
[ 221 008 1
Signal 1 I—
Signal 2 \
Signal 3
Signal n
Without function
4| Selected signal 4[&
1
; ) Keys, local control —
3-5 Selection of the control point
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3.4 Serial Interfaces

The C232 has a PC interface as a standard component. Communication module A is
optional and can have one or two communication channels — depending‘on the design
version. Communication between the C232 and the control station’s computer is
through the communication module. Setting and readoutfare ‘possible through all C232
interfaces.

If the communication module with two communication ¢hanngls is installed, settings for
two "logical" communication interfaces will be availabley, The settings for "logical"
communication interface 1 (COMM?1) can be assighed to, physical communication
channels 1 or 2 (see section entitled 'Main Functiens"wlf the COMM1 settings have
been assigned to communication channel 2, then thigymeans that the settings for
"logical" communication interface 2 (COMM2) wilhautomatically be active for
communication channel 1. Communicatioft withythe C232 via communication channel 2
is only possible when the PC interfaceiis inagtive. As soon as communication occurs
through the PC interface, communication‘¢hannel 2 is "dead".

If tests are run on the C232, the useris advised to activate the test mode so that the PC
or the control system will evaluateall ineoming signals accordingly (see section entitled
'‘Main Functions').

3.4.1 PC Interface (Function,Group PC)

Communication between/the device and a PC is through the PC interface. In order for
data transfer between the C232 and the PC to function, several settings must be made
in the C232.

An operating program,is available as an accessory for C232 control (see Chapter 13).
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MAIN: Prot. ext.
disabled
[ 038 046 1

MAIN: Test mode
[ 037 071 ]

A

«

PC: Name of
manufacturer
[ 003 183 ]

PC: Bay address

[ 003 068 ]

PC: Device
address
[ 003 069 ]

PC: Baud rate
[ 003 081 ]
PC: Parity bit

[ 003 181

PC: Spontan.
enable

PC:

Sig./meas.

val.block.
[ 003 086 ]

2 180

1: Yes

003 055 ]
elta I

[ 003 056 ]
PC: Delta P

[ 003 059 ]
PC: Delta f

[ 003 057 ]

PC: Delta meas.v.

ILS tel
[ 003 155 ]

PC: Delta t
[ 003 058 ]
PC: Time-out

[ 003 188 ]

PC: Selec,
spontan.sig.

[ 003 189 ]

c

1

PC interface

2275133A

3-6 PC interf

¢

settings
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3.4.2 "Logical" Communication Interface 1 (Function Group COMM1)

Depending on the design version of communication module (see Technital Data),
several interface protocols are available. The protocol as per 870-5-103 is
supported for all versions. The following user-selected interfa rotocols are available
for use with the C232:

O IEC 60870-5-103, “Transmission protocols - Compa ndard for the informative

interface of protection equipment,’ first edition, 199%;12%€orresponds to VDEW /
ZVE| Recommendation, “Protection communication panion standard 1,

compatibility level 2,” February 1995 edition tions covering control and
monitoring

O IEC 870-5-101, “Telecontrol equipmen ms - Part 5: Transmission
protocols - Section 101 Companion st r basic telecontrol tasks,” first edition

1995-11
O ILS-C, internal protocol of A gietechnik GmbH
o MODBUS \

O DNP 3.0

In order for data transfer t@g properly, several settings must be made in the

C232.
The communica '%ce can be blocked through a binary signal input. In addition, a

signal or measur: lock can also be imposed through a binary signal input.
L 4 \< ,

O
Q>®

L 4
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1 2 ‘ 3 4
.4
COMM1: Command
block. USER
[ 003 172 ]
—
0
1
0: No

\ ComMM1: Command

21
1: Yes
COMM1: Command

block. EXT P
[ 003173 1]

COMM1: Genmeral
enable USER

[ 003 170 ]

0: No

1: Yes
4

COMM1: Basic
IEC870-5enable
[ 003 215 ]

0: No

1: Yes

«
COMML: Addit.
-101 enable
[ 003 216 ]

0: No
1: Yes

b4

COMML: Addit.
ILS enable

[ 003 217 ]

COMM1: DNP3
endble
[ 003 231 ]

0: No
1: Yes

blockin
% [ 003 194 1

COMM1: Selected o

Selected protocol

protocol
304 415

TL00FEA

3-12
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1 2 3 4 5 ‘ 5 ‘
< 4
COMML: -103 prot. COMML: Spontan.
variant sig. enable
[ 003 178 ] [ 003 177
COMML: Line idle COMML; Transm.
state enab.cycl.dat
[ 003 165 ] [ 003 074
COMM1: Baud rate COMML: Cycel,
ILS tel.
[003 071 ]
COMM1: Parity bit
[ 003 171 ]
COMM1: Dead time
monitoring
[ 003 176 ] [ 0037051 ]

Delta P

[ 003 052 ]

COMML: Delta
meas.v.ILS tel

[ 003 150 ]
COMML: Delta t

[ 003 053 ]

COMML: Delta t
(energy)
[ 003 151 ]

: COMML: Contin.
general scan

«COMML: Selected [ 003 073 ] [ 003 077 ]

protocol

304 415

ACOMML: IEC c

870-5-103 activ.

[ 003 219 ]

c
COMML: General
enable USER
} 003 170 1 c
1: Yes

g?MMi; Cemmand
ockKin
[005 174 1 - —
MAIN: Test mod .
est moce Commun. interface — gggﬁ%iOEOQTEEr
[ 037 071 ] O A
MM ¢ sig./meas,
block.USE
[ 003 076 ]
L 4
0
1
0: No = COMM1: Sig./meas.
> val.block.
1: Yes [ 037 075 ]
Sig./meas.
4]
Prot. ext.
disabled
038 046 1
20 2275129A
3-8 "Logical" communication interface 1: settings for the IEC 60870-5-103 interface protocol
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+COMM1: Selected
protocol

304 415
ACOMML: IEC
870-5-101
[ 003 218 ]

COMML: General
enable USER
ﬂ[l 003 170 1

: Yes

COMM1: Line idle
state

COMML: Delta t

[ 003 165 ] [ 0603 053 ]

COMM1: Baud rate COMML: Delta t
(energy)

[ 003 071 ] [ 0603 151 ]
COMM1: Parity bit COMML: Contin,

general scan

[ 003 171 ] [ 003 077 ]
COMM1: Dead time COMML: Comm.
monitoring address length

[ 003 176 ] [ 003 201 ]
COMM1: Mon. time COMM1: Octet 2
polling comm, addr.

[ 003 202 ] [ 003 200 ]
COMM1: Octet COMM1: Cause
comm. address transm.glength

[ 003 072 ] [ 0037292 ]
COMM1: Test COMMI:*“Address
monitor on length /ASDU

[ 003 166 ] [ 0031193 ]
COMM1: Name of COMM1% \0ctet 2
manufacturer addr, ASDU

[ 003 161 ,] 9003 194 ]
COMM1: Octet COMM1: Addr.
address ASDU Tength inf.obj.

[ 003 07341 [ 003 196 ]
COMM1: Spontan. COMML: Oct.3
sig. enable addr. inf.obj.

[ 0039197 ] [ 003 197 ]
COMM1 ;gTransm, COMML: Inf.No.
enabfeycl.dat <=>funct.type

[.003 074w] [ 003 195 ]

COMMl Cycl data
ILS t

COMML: Time tag
length

[ 003 175 ] [ 003 198 ]
COMML: Delta V COMML: ASDUL /
ASDU20 conv.
[ 003 050 ] [ 603 190 ]
€OMM1: Delta I COMML: ASDU2
conversion
[ 003 051 ] [ 003 191 ]
COMM1: Delta P COMML: Initializ.
signal
[ 003 054 ] [ 003 199 ]
COMM1: Delta f COMML1: Balanced
operation
[ 003 052 ] [ 003 226 ]
COMM1: Delta COMML: Direction
meas.v.ILS tel i
[ 003 150 ] [ 003 227 ]
COMM1: Selec. COMML: Time-out
spontan.sig. interval
[ 003 179 ] [ 003 228 ]

COMML: Command

blocklng4 ]

H

003 1
MAIN: Test mode 7
[ 037 071 ] COMM1 : Slg /meas.

block.U:
003 076
[ 1 -
\ COMM1: Commu-
Commun. interface nication error
304 422
0: No S COMMI ; Slg /meas.
> val.bloc
1: Yes [ 037 075 ]
COMML : (Sig. /meas.
block EXT
[ 037 074)]
MATN: Profs ext.
disabled
[m0387046 ]
4 0 2275130A
3-9 "Logical" communication interface 1: settings for the IEC 60870-5-101 interface protocol
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3 Operation

(continued)

1 2 3 4 5 6 ‘
L 4
« y _J
COMM1: Line idle COMM1: Transm.
state enab.cycl.dat
[ 003 165 ] [ 003 074 ]
COMM1: Baud rate COMML: Cycl.
ILS tel.
[ 003 071 ] [ 003 17,
COMM1: Parity bit COMM1: Delta
[ 003 171 ]
COMM1: Dead time
monitoring
[ 003 176 ]
COMM1: Mon. time
polling
[ 003 202 ]
COMM1: Octet
comm. addr
[0030 [ 003 052 ]
COMML: Test COMML: Delta
monits n meas.v.ILS tel
[ 003 150 ]
COMML: Delta t
[ 003 053 ]
COMML: Delta t
(energy)
[ 003 151 ]
COMML: Contin.
general scan
[ 003 077 ]
OMML: Selec.
spontan.sig.
[ 003 179 ]
+COMML: Selected c
protocol
304 415
ACOMM1: IEC 870-5,
ILS c
[ 003 221 ]
COMML: General c
enable USER
003 170 1
1: Yes c
g(l)MMi Command [ ] L
ockin COMM1; C -
[ 003 194 ] Commun. interface nicationoguglilor *
MAIN: Test mode 308 422
[ 037 071 1
MM ¢ sig./meas,
block.USE
[ 003 076 ]
L 4
0
1
0: No 17 COMML: Sig./meas.
> val.block.
1: Yes [ 037 075 ]
Sig./meas.
4 ]
Prot. ext.
disable
038 046 1
) 2275131A
3-10 "Logical" communication interface 1: settings for the ILS_C interface protocol
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3 Operation

(continued)

1 2 3 4 ‘ 5 ‘ 8 7
. L 4
COMM1: MODBUS COMML: Test
prot. variant monitor on
[ 003 214 ] [ 003 166 ]
COMML: Line idle COMM1: Reg.asg.
state selec. cmds
[ 003 165 ] [ 003 210 ]
COMM1: Baud rate COMML: Reg.asg.
selec. sig.
[ 003 071 ] [ 003 211 ]

COMM1: Parity bit COMM1: Reg.asg.

[ 003 171 ]
COMM1: Dead time
monitoring

[ 003 176 ]
COMML: Mon. time
polling

[ 003 202 ]
COMM1: Octet
comm. address

[ 003 072 ]

¢ COMM1: Selected

protocol
304 415

ACOMML1: MODBUS c
[ 003 223 ]

COMML: General

enable USER

[«

c

003 170 ] —

: Yes

, [ COMMl; Commu-— -
Commun. interface nication error

COMM] : Command 304 422
blockingr
[ 003 174 ]
MAIN: Test mode e —
[ 037 071 ]
) 120 19Z502F0A

3-11 "Logical" communication interface 1: settings forthe MODBUS protocol

Q
&
&

L 4
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3 Operation

(continued)

+COMML: Selected
protocol

304 415
ACOMML: DNP3
[ 003 230 1]
COMML: General

enable USER
003 170 ]
¢ Yes

COMML: Command
blocking

[ 003 174 ]
MAIN: Test mode

[ 037 071 1

150 ‘: :'

3-12 "Logical" communica te

2

C232-302-401/402/403/404-603 / C232/EN M/A23

A
COMML: Line idle COMM1: Link
state Confirm.Timeo
[ 003 165 ] [ 003 244 ]
COMML: Baud rate COMML: Link,
Retries
[ 003 071 ] [ 003 245
COMML: Parity bit COMM1 &
Confirm,
[ 003 171 ]
COMML: Dead time
monitoring
[ 003 176 ]
COMM1: Mon. time
polling
[ 003 202 ]

T 003 233 ]

COMM1: Ind./cl.
bin. count.
[ 003 234 ]

COMM1: Ind./cl.
analog inp.
[ 003 235 ]

COMM1: Ind./cl.
analog outp
[ 003 236 ]

COMM1: Delta
meas.v. (DNP3)
[ 003 250 ]

COMM1: Link COMM1: Delta t
Confirm. Mode (DNP3)
[ 003 243 ] [ 003 248 ]
c
c
c
1

Commun. interface

~

COMML: Commu- .
nication error
304 422

19Z50AZA

ce 1: settings for DNP 3.0
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3 Operation

(continued)

Checking spontaneous 0

signaling

For interface protocols per IEC 60870-5-103, IEC 60870-5-101 or ILS-C, ther&is the
option of selecting a signal for testing purposes. This transmission is, signal to the
control station as ‘sig. start’ or ‘sig. end‘ can then be triggered \ cal control panel.

A
COMM1: Sel.
spontan.sig.test
[ 003 180 ]

Signal 1
Signal 2
Signal 3
Signal n

Selected signal

A
COMML: Test
spont.sig.start
[ 003 184 ]
1

COMM1: Spontan.
sig. start

I
0: don't execute

1: execute

«

COMML: Test
spont.sig. end

COMM1: Spontan.
sig. end

8 120 4BIS0FKA

3-13 Checking spontangbus sign
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3 Operation

(continued)

O

3.4.3 "Logical" Communication Interface 2 (Function Group COM@
"Logical" communication interface 2 supports the IEC 60870-5-103 inteiace protocol.

In order for data transfer to function properly, several settings e made in the

C232. \
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3 Operation

(continued)

«

COMM2: Line idle
state
[ 103 165 ]

[ 103 171 ]

COMM2: Dead time
monitoring
[ 103 176 ]
COMM2: Mon. time
polling
[ 103 202
COMM2: Octet
. es

COMML: Baud rate \
[ 103 071 ]
COMM2: Parity bit 0

4
COMM2: General
enable USER
[ 103 170 ]
0 . .
1 [ 103 074 ]
COMM2: Cycl. data
0: No IS tel .’
1 [ 103 175 ]
: Yes COMI2: Delta V
[ 103 050 ]
COMM2: Delta I
4
COMM2 Si%.,/ [ 103 051 ]
. COMM2: Delta P
[ 103 054 ]
COMM2: Delta f
[ 103 052 ]
COMM2: Delta
meas.v.ILS tel
[ 103 150 ]
COMM2: Delta t
MAIN: Prot. ext.
disabled [ 103 053 ]
[ 038 046 1 COMM2: Selec.
spontan.siq.
[ 103 179 ]
A L—¢c
COMM2: Command
block. USER
[ 103 172 ]
c
0
1 [
0: No
— —
1: Yes :
MAIN: Test mo Commun. interface
[ 037 071
13 205 2275132A
3-14 ngs for "logical" communication interface 2.
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3 Operation

(continued)

Checking spontaneous

signaling
There is the option of selecting a signal for testing purposes. This transmssion of this
signal to the control station as ‘sig. start’ or ‘sig. end* can then be trigge@d via the local
control panel. %
1 2 3 4 5 ‘ 26) ‘ 7
, )
COMM2: Sel.
spontan.sig,test
[ 103 180 | Q
—_ —
Signal 1
Signal 2
Signal 3
Signal n

%

L 4

C232-302-401/402/403/404-603 / C232/EN M/A23

&

Selected signal

A
COMM2: Test
spont.sig.start
[ 103 184 ]
COMMZ: Spontan.
sig. start
JL

0: don't execute

1: execute

[ coMM2: Test
spont.sig

COMM2: Spontan.
sig. end

4BZO0FLA

O
- Checking spontaneous signaling
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3 Operation

(continued)

3.5 Configuration and Operating Mode of the Binary Inputs (Function Group'INP)

The C232 has optical coupler inputs for processing binary signals from the substation.
The functions that will be activated by triggering these binary signal inputs are‘defined by
the configuration of the binary signal inputs. The trigger signal must/persist for at least
30 ms in order to be recognized by the C232.

Configuring the binary

inputs
One function can be assigned to each binary signal input byaeonfiguration. The same
function can be assigned to several signal inputs. Thus4ne funiction can be activated
from several control points having different signal voltages.
In this manual, we assume that the required functiens{marked 'EXT' in the address
description) have been assigned to binary signal’inputs by configuration.

Operating mode of the

binary inputs

The operating mode for each binary signahinptit’'can be defined. The user can specify
whether the presence (active 'high' made) orithe absence (active 'low' mode) of a
voltage should be interpreted as the logic*¥signal. The display of the state of a binary
signal input — 'low' or 'high' — is independent of the setting for the operating mode of the

signal input.
1 2 ‘ 3 ‘ 4 5 3 7
«
INP; Fet.
assignm. U xxx
[ XXX xxX ]
Function 1 EXT
Function 2 EXT
Function 3 EXT
Function n EXT
Selected Function &l Activate function
1 J_‘
INP{ Oper. mode
U %¥x
[ Yyy vyy ]
0
1 I

0: Active "low"

1: Active "high"

-Uxxx

Input signal 4@ 1?10 ms 0
&

INP: State

U xxx

[ Z2Z7 1171 ]

1 100 (6201374

3-16 Configuration and operating mode of the binary signal inputs
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3 Operation

(continued)

O

3.6 Measured Data Input (Function Group MEASI) 0

The C232 provides a measured data input function with one input. Direct current is fed
to the C232 through this input.

The input current Ipc is displayed as a measured operati . The current that is
conditioned for monitoring purposes (Ipciin) is also displaye easured operating

value. In addition, it is monitored by the limit value moni ction to determine
whether it exceeds or falls below set thresholds (see ‘L e Monitoring’).

Disabling and enabling the 0
measured data input

function

The measured data input function can be disabled, or enabled from the local control
panel. @

MEASI: Enabled
[ 035008 1]

L 4 \< ’
1 0 é SBISZHIA
3-17 Disabling and enabling the Su, ata input function

Q>®
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3 Operation

(continued)

3.6.1 Direct Current Input

External measuring transducers normally supply an output current of 0 to 20 mA that is
directly proportional to the physical quantity being measured — the temperature, for
example. If the output current of the measuring transducer is directly preportional to the
measured quantity only in certain ranges, linearization can be arrangéd - provided that
the measured data input is set accordingly. Furthermore, it may beynecessary for certain
applications to limit the range being monitored or to monitor cértain, parts of the range
that have a higher or lower sensitivity. By setting the value paidEASI: IDC x and
MEASI: IDClin x, the user specifies which input currentylpc)Will correspond to the
current that is monitored by the limit value monitoring fungtion (loc in). The resulting
points, which are called ‘interpolation points’, are conpectediby straight lines in an lpc-locin
diagram. In order to implement a simple characteristic, it'is,sufficient to specify two
interpolation points, which are also used as limiting, values (Figure 3-18). Up to

20 interpolation points are available for implementingya complex characteristic.

When setting the characteristic the user must remember that only a monotone
ascending curve is allowed. If the setting,diffets, the signal SFMON: Invalid
scaling IDC will be generated.

IDClin / IDC,nom

1.2
1.1 \;
IDClin20 TT %
09 T s O
0.8 T \
0.6 T O
05 @
04 1 \
0.2 T
01T P
IDClin1 0 ; ; ; ; ; ;
0 0.1 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.6 IDC/IDC,nom
IDC1 IDC20
D5Z52KDA
3-18 Example of the conversion of 4-10 mA input current to 0-20 mA monitored current, IDClin

3-24
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3 Operation

(continued)

IDClin / IDC,nom
0.8 ¢
Interpolation points
/|
IDCIin20 g7
0.6
IDClin4 0.5
0.4
IDClin3 0.3
IDClin2 0.2
IDClin1 0.1
0
0 01 02 0.3 0.4 90! 06 07 08 09 1 1.1 1.2
*  ibci (bz IDC3 IDC4  IDC20 IDC /IDC,nom
Enable IDC p.u.
& D5Z52KEA
3-19 Example of a characteristic having five olation points (characteristic with zero suppression setting of 0.1 Ipc,nom iS Shown as a broken
line) \
Zero suppression 0
ro suppression is defined by setting MEASI: Enable IDC p.u. Ifthe direct
rrent does not exceed the set threshold, the per-unit input current Ipc , , and the
current Ipg)i, Will be displayed as having a value of ‘0’
Open-circuit and ovi

monitoring
The device is equipped with an open-circuit monitoring function. If current Ipc falls below
* the set threshold, the signal MEASI: Open circ. 20mA inp. isissued.

The input current is monitored in order to protect the 20 mA input against overloading. If

it exceeds the fixed threshold of 24.8 mA, the signal MEASI: Overload 20mA
input isissued.

©232-302-401/402/403/404-603 / C232/EN M/A23 3-25



3 Operation

(continued)

1 2 3 4 5 6 7
P 4
MEASI: IDC 1 MEASI: IDC 8 MEASI: IDC 15
[ 037 150 ] [ 037 164 ] [ 037 178 ]
MEASI: IDC,lin 1 MEASI; IDC,lin 8 MEASI: IDC,lin 15
[ 037 151 ] [ 037 165 ] [ 037 179 ]
MEASI: IDC 2 MEASI: IDC 9 MEASI: IDC 16
[ 037 152 ] [037 166] [ 037 18
MEASI: IDC,lin 2 MEASI: IDC,lin § MEASI: IDC,lin
[ 037 153 ] [ 037 167 ]
MEASI: IDC 3 MEASI: IDC 10
[ 037 154 ] [ 037 168 ]
MEASI: IDC,lin 3 MEASI: IDC,lin 10
[ 037 155 ] [ 037 169 ]
MEASI: IDC 4 MEAST: IDC 11
[ 037 156 ] [ 037 [ 037 184 ]
MEASI: IDC,lin 4 MEAST: IDi MEASI: IDC,lin 18
[ 037 157 ] [ 03 [ 037 185 ]
MEASI: IDC 5 MEAST: MEASI: IDC 19
[ 037 158 ] [ 037 186 ]
MEASI: IDC,lin 5 MEASI: IDC,lin 19
[ 037 159 ] [ 037 187 ]
MEASI: IDC 6 MEASI: IDC 20
[ 037 160 [ 037 174 ] [ 037 188 ]
MEASI: IDC,Z2i MEASI: IDC,lin 13 MEASI: IDC,lin 20
[ 037 161 [ 037 175 ] [ 037 189 ]
MEASI: IDC 14 MEASI: Enable
IDC p.u.
[ 037 176 ] [ 037 190 ]
MEASI: IDC,lin 14 MEASI: IDC<L
open circuit
[ 037 177 ] [ 037 191 ]
MEASI: Enabled ¢
[ 035008 1 ’7
@ SFMON: Invalid
scal;n? IDC
[ 093 I16 ]
MEASI; Overload
20mA input
[ 040 191 ]
Input channel 1(I-1) SFMON: Overload
20 mA input
[ 098 025 ]
MEASI: Open circ.
20mA ing,
[ 040 192 ]
SFMON: Open circ.
20mA inp,
£098 056 1
[ MEASI: Curr.
IDcélin., pP.U.
L 4 [ 0647136 1
MEASI: Current
IDC p.u.
i 00k 135 1
MEASI: Current
IDC
[ 004 134 ]
220 SBZOZHIA

3-20 Analog direct current input
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3 Operation

(continued)
Beyond the linearization described above, the user has the option of sca@a
linearized values. Thus even negative values, for example, can be displayed and are
available for further processing by other functions. .
1 2 3 4 5 E ‘ 7
A @
MEASI: Scaled
val. IDC,linl
[ 037 192 ]
MEASI: Scaled
val.IDC,1in20
[ 037 193 ]
- ; —
MEASI: Curr. MEASI: Scaled
IDC,lin, p.u. value IDC,lin
[ 064136 1 [ 004 1801
3 60 (0975029

3-21 Scaling the linearized measured value Q
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3 Operation

(continued)

Configuration of the output
relays

Operating mode of the
output relays

Blocking the output relays

O

3.7 Configuration, Operating Mode, and Blocking of the Output Relayso
(Function Group OUTP)

The C232 has output relays for the output of binary signals. The binar signa@ to be

issued are defined by configuration.

One binary signal can be assigned to each output relay. The%inary signal can be

assigned to several output relays by configuration. 0

The user can set an operating mode for each out QThe operating mode
determines whether the output relay will operatefin ergize-on-signal arrangement

(ES, ‘open-circuit principle’) or normally energiz ngement (NE, ‘closed-circuit
principle’) and whether it will operate in latc . Latching is disabled manually
from the local control panel or through tely configured binary signal input

either at the onset of a new fault or at t f a new system disturbance, depending
on the operating mode selected.

The C232 offers the option of bl Soutput relays from the local control panel or by
way of an appropriately config ary signal input. The output relays are likewise
blocked if the device is .@ J via"appropriately configured binary inputs or if the self-

monitoring function detec ardware fault. An output relay configured for the signal
MAIN: Blocked/fa not included in blocking.
L £ \< ’

O
Q>®

L 4

3-28
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3 Operation

(continued)

1 2 ‘ 3 4 5 6 ‘ 7
«
OUTP: Qutp.rel.
block USE <@
[ 021 014 ]
— —
0
1 1l . OUTP: Outp.
2 rela¥s blocked
0: No [ 021 015 1
1: Yes
OUTP: Block =
outﬁ,rel° EXT 2
[ 040 014 1]
MAIN: Prot. ext.
disabled
[ 038 046 1
+SFMON: Hardware
fault
304 950 b4
OUTP: Oper. mode
K xxx
[ xxx xxx |
1
1: E5 updating L _‘
2: ES manual
reset
3: ES reset
(fault) %UTP: State
4: ES reset XXX
(syst.dist) [ zzz zzz ]
5: NE updating
6: NE manual
reset
ment K xxx
[ yyy
Signal 1
Signal 2
Signal 3 - -
Signal n >1>1—¢»
7? n
1L — OUTPé Latching
FT RC: Record. rese
in‘grogress e [ 040 088 ]
[ 035 000 1
ET RC: System
disturb.” runn —
[ 035004 1]
MAIN: General
reset
){ 003 002 1
1: execute |
o «
OQUTP: Reset
latch. USER
[ 021 009 ]
0
I 1 >1 1L
0: don't execute 100 ms
1: execute
QUTP: Reset
latch. EXT
040 015 1]
20 (16201384
3-22 Configuration, setting the operating mode, and blocking the output relays
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3 Operation

(continued)

Testing the output relays
For testing purposes, the user can select an output relay and trigger it via the local
control panel. Triggering persists for the duration of the set hold time. .

£
OUTP: Rela¥
assign. f.test
[ 003 042 ]

QUTP: Fct.assign-
ment K xx1
[ ARA ARA

OUTP: PFct.assign-
ment K xx2
[ BEB BBB ]

QUTP: Fct.assign-
ment K xx3
[ ccccee ]

OQUTP: Fct.assign-
ment K xxx
[ Zz2Z 17Z ]

Selected relay

£
QUTP: Relay test

[ 003 043 ]

I
0: don't execute

1: execute

2 100 L 2 S ’ 06201398
3-23 Testing the output relays \K

Q>®
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3 Operation

(continued)

O

3.8 Configuration and Operating Mode of the LED Indicators 0
(Function Group LED)

The C232 has 13 LED indicators for the indication of binary signals. Fodr of the LED
indicators are permanently assigned to functions. A further L a default

assignment but may be reconfigured if required. The ot ndicators are freely
configurable.

Configuring the LED @
indicators

One binary signal can be assigned to each of the @\figurable LED indicators.
The same binary signal can be assigned to sev ndicators by configuration.

Operating mode of the LED
indicators

(@ indicator — with the exception of the
er the LED indicator will operate in an

ircuit principle’) or normally energized

and whether it will operate in latching mode.

energize-on-signal arrangement o]
arrangement (NE, ‘closed-circuit i
Latching is disabled manually lfﬁ% cal control panel or through an appropriately
ee ion entitled 'Main Functions of the C232') either at

configured binary signal input
the onset of a new fault or a:Eh set of a new system disturbance, depending on the

The user can set an operating mode
first one. The operating mode determ

operating mode selected.

L 4

N
S

Q
o
&

L 4
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3 Operation

(continued)

1 2 3 4 5 6 7
L 4
«
LED: Oper. mode
H xx
[ xxx xxx ]
—
1 >
2 o
3
4
5
6
1: ES updating
2: ES manual
reset
3; ES reset
(fault)
4: ES reset .
(syst.dist) LED: State H xx
5: NE updating [ zzz zzz ]
6: NE manual
reset
b4
LED: Fct. assign-
ment H xx
[ yyy yyy ]
Signal 1
Siggal 2
Signal 3
Signal n
Selected signals — —
FT RC: Record.
1n_grogress
[ 035 000 ]
FT RC: System
disturb. runn 'S
[ 035 004 ]
MAIN: General
reset
003 002 ]
: execute
#MAIN: Reset LED
306 020

| 150 0701404
3-24 Configuration and op @the LED indicators

2
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3 Operation

(continued)

O

3.9 Main Functions of the C232 (Function Group MAIN) 0

3.9.1 Acquisition of Binary Signals for Control ¢

In the acquisition of signals for control purposes, the fun %@gging, debouncing
and chatter suppression are included as a standard. Each signals can be
assigned to one of eight groups. For each of these groups, er can set the

debouncing time and chatter suppression. Matching o 0 parameters achieves
the suppression of signal pulse edges as caused by ng contact and of signals

originating from transmitters near the trigger point.
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3 Operation

(continued)

ASIG 1: Gr.asg. [ —
debounc.S001 .
[ 226 003 ]

]
|

o Nl gl w| N

: Group
: Group
: Group
: Group
: Group
: Group
: Group

: Group &
DEV0l: Closed
SJLgnal EXT
[ 210 031 ]
ADEV0l: Gr. [
assing. debounc.
[ 210 011 1] —

@ g o Ul W N
@ N oy s W N

1

1
2
3
4
5
6
7 P
8 DEZI\TN: Debcl)unce
ime gr.
1: Group 1 L 4 [gZZl 200 ]
2: 2 MAIN: Chatt.mon.
3 3 time gr.l
: [ 221 201 ]
4: 4 MAIN: Change of
5. 5 state gr.1
: [ 221 202 ]
6: 6 [
7: :
Debouncing
8: &
i [ COMMl: Debounced
DEVOI::L %%%sed Chatter suppression signai
slgna 304 400
P16 031 1 Group 1
DEV0l: Open
SJLgnal EXT —
[ 210 030 1
1 180 19750674
3-25 Group assignment @nd setting of debouncing and chatter suppression, illustrated for group 1
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3 Operation

(continued)

O

The first pulse edge of a signal starts a timer stage running for the duration of the set
debouncing time. Each pulse edge during the debouncing time retriggers the timer
stage. If the signal is stable until the set debouncing time elapses, a telggram containing
the time tag of the first pulse edge is generated.

Debouncing

If the signal has not changed its state from the occurrencN st pulse edge to the
elapsing of the set debouncing time, no telegram is gen

Telegram with
time tag 1s 2e @
Signal sequence — H— ‘
50 ms 50 ms
Lr_

Time tag 1
4 Gl FOZ5011B
3-26 Signal flow for debouncing, example:

Set debouncing time: 50 ms
Key: s: start, e: ent

L 4

Q
&
&

L 4
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3 Operation

(continued)

Chatter suppression

Sending of the first telegram starts a timer stage running for the duration of the set
monitoring time. While the timer stage is elapsing, telegrams are generated for the
admissible signal changes. The user can set the number of admissible signaﬂ:hanges.
After the first “inadmissible” signal change, no further telegrams ar ated and the
timer stage is retriggered. While the timer stage is elapsing, it is,rettiggered by each

c

new signal change. Once the timer stage has elapsed, each si ge triggers a
telegram.

Telegram with
time tag

Time tag

200 ms
— —
20 ms 200 ms
20 ms 200 ms
—
200 ms
—Y» _— — —»

1 2 3 \
e

Debouncing

¥ FOZ50124

Set chatter monitoring time:

3-27 Signal flow for debouncing and chatter s ession; example:
Set debouncing time: 20 ms
200 ms

Number of admissible signal chan

Key:

; 4
s: start, e: end

Q>®
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3 Operation

(continued)

3.9.2 Bay Type Selection 0

The C232 is designed for the control of up to 6 switchgear units. The togology ofa
switchbay with its switchgear units is defined by the bay type.

The C232 offers a selection from pre-defined bay types. 0 required bay type
be missing from the standard selection then the user can contactthe manufacturer of the

C232 to request the definition of a customized bay typ g into the C232. The
number of this additional bay type will then be displaye IN: Customized bay

type. :
Once the user has selected a bay type, the C2 omatically configure the binary
inputs and outputs with function assignments far th ntrol of switchgear units. The

assignment of inputs and outputs for an au configuration is shown in the List of
Bay Types in the Appendix.

MAIN: Direct -

motor control
306 029

MAIN; DEVxx is -
a C.B.

306 044

L 2 ‘ %AIN% Customized
\ [ 321°b62 1

@ 0 19750404
3-28 Bay type selection
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3 Operation

(continued)

O

3.9.3 Conditioning the Measured Variables 0

Different combinations of fitted measuring transformers for the acquisition of current and
voltage values are available depending on the selected model and the option?specified
in ordering. The C232 recognizes the fitted transformer combinati ing startup.
Depending on this combination, measured value assignments rmed. Only
those setting parameters and measured values will be displayed be monitored
or determined depending on the fitted transformers and the ed’value
assignments.

The measured variables are — electrically isolated — co@ normalized electronics
levels. The analog quantities are digitized and are th Y e for further processing.

Settings that do not refer to nominal quantities are,converted by the C232 to nominal
quantities. For this purpose, the user must set the dary nominal currents and
nominal voltages of the system transforme

The connection arrangement of the m i ircuits must be set in the C232. Figure
3-29 shows the standard connection of the digitized currents is rotated 180°
by this setting. \

S
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3 Operation

(continued)

'v3/eh B

V5/Ph C
V6/N 13

vl

V2 % =T4

: |
b4

DVICE: Comp.
fitt, variant

[ 031 050 ]

Fﬁd}

-

[\

w

‘ 1: 1 x I, without
I
‘ 2:3xI,1xV

3:1xI,3xV

«

MAIN: Conn.
meas, circ. IP

[ 010 004 1

+—ic 2,3

X XY

vam 36T

X XY

— —
1
2
3

X XY

1: Standard
(Y =1)
2: Opposite

0

MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:
MAIN:

== B

= = = e
(¢}

Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable
Enable

VPG, max
VEG,min
VEP

VPP, max
VPG, min

306 035 &
306 036 &
306 037 &
306 026 &
306 027 &
306 038 &
306 039 @
306 040 &
306 041 &
306 042 &
306 043 @
306 033 &
306 034 &
306 031 &

306 032 &

FOZ5023A

-29 Connecting the C232 measuring circuits
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3 Operation

(continued)

3.9.4 Operating Data Measurement 0

The C232 is provided with an operating data measurement function for the display of the
measured currents and voltages and the variables derived from these measured values .
The currents need to exceed 0.01 |,,m for measured values to be d ined; for the
voltages the threshold level is 0.1 Von. [If these thresholds ar t eeded, the value
not measured is displayed. The following measured operating da
fitted measuring transformers - are displayed:

Phase currents for all three phases ow

ending on the

Maximum and maximum phase current

Delayed and stored maximum phase current Q
Residual current evaluated by the C232
Phase-to-ground voltages @

Sum of the three phase-to-ground voltage

Phase-to-phase voltages
Maximum phase-to-phase volta%

Minimum phase-to-phase volta

Active and reactiv V
Active power fact

Load angle ¢

Frequengy Q
Active & energy output and input

a
The me e ta are updated at 1 s intervals. Updating is interrupted if a general
startingsstatenig’present or if the self-monitoring function detects a hardware fault.

Q>®

O O0OoO0oo0ooODoOooooaoaooooo g
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3 Operation

(continued)

O

The measured current values are displayed both as per-unit quantities referred to the
nominal quantities of the C232 and as primary quantities. In order for values to be
displayed as primary values, the primary nominal current of the system fransformer
needs to be set in the C232.

Measured current values

©232-302-401/402/403/404-603 / C232/EN M/A23 3-41



3 Operation

(continued)

1 2 3 4 5 6 7
I>0.01 Inom
+MAIN: Hardware e
fault
306 540
— —
1A —¢— T & Hel
1B 1T & e
c 1T ¥ c3
Imax T afed
Imin T 44'& 5
|
M 1T & [cé
*MAIN: Enable IA ] |-
506 035 1 MAIN: Current A
.U,
*MAIN: Enable IB f 005 041 ]
306 036 2 MAIN: Current B
.U,
*MAIN: Enable IC f 006 041 ]
306 037 MAIN: Current C
.U,
O%AIN: Enable I, F 007 041 ]
P 306 027 4 MAIN: Current
IP max g .u.
[ 6057051 ]
i+
H
+

MAIN: Current
IP min g .u.
z 605 056 1
6 MAIN: Current
% (IP) 8
[ 005 11 ]
MAIN: IP,max
delay
P 005°037 1
MAIN: IP,max
.4, ,stored
P 005°035° ]
«
%ﬂﬂf Tnon C.T. | #MAIN: Inom C.T.
[ 010 001 ] prim.
N ~ =

L MAIN: Current A
rim.
005 040 1
MAIN: Current B
rim,
006 040 1
- MAIN: Current C
rim.
’MA 1 007 040 ]
IN: Settl. t.
IP,max,del - MAIN Curr.

[ 010 113 ] [ 6max grlm

MAIN Curr.
min r;m
[ F653"08%

| MAIN: IP,max

Frlm deia%

MAINé General L * L MAIN: IE maé
rese . rlm store
[ 003 002 1 1‘axecute R 5034 ]

MAIN Current
2 (IP) prim,
005 810 ]

A1l: execute

2275134A

3-30 d operating data - phase current
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3 Operation

(continued)

Delayed maximum phase
current display

Stored maximum phase
current display

C)O

The C232 offers the option of delayed display of the maximum value of the three phase
currents. The delayed maximum phase current display is an exponentia function of the

maximum phase current lp .« (S€€ upper curve in Figure 3-31)" MAIN: Settl. t.
IP,max,del the user can set the time after which the imum phase current
display will have reached 95 % of maximum phase current :

The stored maximum phase current follows the d ed maximum phase current. If the
value of the delayed maximum phase current is ing, then the highest value of the
delayed maximum phase current remains stor, display remains constant until the
actual delayed maximum phase current exc e value of the stored maximum phase
current (see middle curve in Figure 3-31). /At : Reset IP,max,stored the

user can set the stored maximum ph cur, o the actual value of the delayed
maximum phase current (see lower c i ure 3-31).

&
>
Q

N
>
$

L 4

Q
o
&

L 4

C232-302-401/402/403/404-603 / C232/EN M/A23
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3 Operation

(continued)

3-44

1 ‘ 2 3 4 5 6 ‘ 7
MAIN: Current
1P, max Enu, A 100 § = —r
[ 605 051 1 Bt¢m - ——— — =T
~" \
100 % == T m— *
wst F——— — — — — —— — 0% R \
MATN: IP,max /'/ ‘ N R |
.u, delay ] . . /
F 06570377 1 7 \ N . !
7 \ 0% N |
\ |
,/ | 95 § == [
100 & =
0% | | 1 o
| MAIN: Settl. t. ‘ | MAIN: settl Qg ‘
IP max,del IP max, del t
| [ 610113 ) [ | [ 61071139 |
~t — B e BN —
MAIN: C t ‘ ‘ ‘ ‘
: urren
1P, max p.u. 100 § — I
[ 605 081" A RE Y —_—
\
100 3 — -
syt ———— —— ——— T 0% y |
MAIN: IP,max ~ | N ,/ |
.u.,stored b . )
P068°035°9 7 | \ ) |
/ | o N |
\ \
| 95 § = |
100 § =
0% | | 1 o
| MAIN: Settl. t. ‘ | MAIN: Settl. t. ‘
IP max, del IP max, del t
| (010113 \ | (0107113 \
[ \ [ \
MAIN: Current
TP max p.u. 100 5 — —_—
[ 605 08 A W= ———— — — —_—
\
100 5 4 — /
BiydH————— — — — T 0 \
MAIN: IP,max —
.u.,stored b / ‘ ~ Z |
00570351 v \ . / \
/ | 0 %= |
| |
| 95 § == |
100 & =
0% | | 1 -
| MRIN: Settl. t. | | MRIN: Settl. t. ‘
TP, max,del 1P max,del t
| (610113 | | (6107113 |
~ - MAIN: Reset \‘ T
TP max, stored
150 [ 603763371 SEI01G1A
3-31 Operation of delayed aha,stored maximum phase current display
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3 Operation

(continued)

Measured voltage values

The measured voltage values are displayed both as per-unit quantities referred to the
nominal quantities of the C232 and as primary quantities. In order for values to be

displayed as primary values, the primary nominal voltage of the system transformer
needs to be set in the C232.

VA-G

Z
- 5\}%7
o

VB-G

VC-G

10 10

3-32 Determiningdhe min

C232-302-401/402/403/404-603 / C232/EN M/A23

COoMP
VPG, max VPG, max
VPG, min VPG, min
+ &
M VP %(VPG) /3

- VA-B

VB-C

O VPG, min VPP, min

and maximum phase-to-ground and phase-to-phase voltages

VC-A

L 4

L CcoMP

\ VPG,max VPP, max

FAZ5009A
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3 Operation

(continued)

+MAIN: Enable VA-G

306 038

#MAIN: Enable VB-G

306 D39
+MAIN: Enable VC-G

305 D40
*MAIN: Enable

PG, 3p
306 034
+MAIN: Enable VA-B

306 D4L
+MAIN: Enable VB-C

305 D42

+MAIN: Enable VC-A

306 043

oMAIN: Enable

VPP, 3p

]
306 D32

+MAIN: Hardware
fault
306 540

VA-G

V> 0.1 Vnom

VB-G

MAIN: Vnom
V.T. sec.

[ 010 009 ]

VC-G

VPG, max

VPG, min

Va-B
VB-C

vC-a

VPP ,max

VPP, min

| ufiuliaf]ujl}|nfju|ls

MAIN: Voltage
5 043

N: Voltage
043

N: Voltage
043 9

IN: Voltage
043 1]

MAIN: OZ%ltage
MAIN: Voltage
045
IN: Voltage
45

: Voltage
045 g

3 20

w o | w|loa|lv| e |w| N

7
N: Voltage
Ig 045

—
=}

: Voltage
09 045 ]

b4
MAIN: Vnom V.T.

[ 010 002 ]

A-G p.u.
B-G p.u.
C=G p.u.

VPG, max
VPG,min

A-B p.u.
B-C p.u.
C-Ap.u.

VPP ,max
VPP ,min

prim. | _AMAIN: Vnom V.T. prim.

p.u.
p.u.

p.u.
p.u.

L | MAIN: 0\£c2>1tagre A-G prim.
L | L MAIN: Voltage B-G prim.
L L MAIN: Voltage C-G prim.
L [ MAIN: \‘{%It, VPG, max prim.
L | MAIN: Volt. VPG,min prim.
N: Omltagre A-B prim.

: Voltage B-C prim.

3
N
I? Volt C-A pri

¢ Voltage C-A prim.
7 044 .
N: Volt. VPP,max prim.
Ig 44

: Voltage VPP, min prim
044 ]gI P

FOZ50304

Measured operating data - phase-to-ground and phase-to-phase voltages
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3 Operation

(continued)

Measured values for
power, active power factor,
and load angle

C232-302-401/402/403/404-603 / C232/EN M/A23

C)Q

Where current and voltage are available as operating data, the C232 defermines the
active and reactive power plus the active power factor. Powe isplayed with a plus or

combinations of measured variables are possible:

O One current and one voltage 0

O Three currents and one voltage

O One current and three voltages

If more than one current or one voltagéi red, the C232 selects the matching
current/voltage pair and determines th gle.

»~

Active and reactive power ar Mtended to be used for billing purposes. High rate of
changes of measurement% se degradation of functionality of operating data

minus sign governed by the angle between current and vx
Due to the variation in the combination of measuring trm fitted, the following

measurement.

%2
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3 Operation

(continued)

MAIN: Current A

L 4
.u, \
F 005 041 1
MAIN: Current B
P 006 041 1 0

MAIN: Current C
U,

Lp 007 041 ]

MAIN: Veltage
A-G gnu.

[ 005 043 ]

MAIN: Voltage MAIN: Load angle

B-G p.u.

[ OOE 043 1 [ 004 115 1]
MAIN: Voltage

C-G ?nu.

[ 007 043 ]

MAIN: Veoltage

A-B p.u.

[ 005 Ois ] \

MAIN: Voltage
B-C Eauw

[ 006 045 ]
MAIN: Voltage

C-A 9.u.
[ 007 045 ]
L] MAIN: Active
[ ower P i;.u,
F 004 051 ]
MAIN: geaca
ower U,
004 OSg ]
MAIN: Active
ower factor
L 2 004 054 ]
AMAIN: Inom C.T. \
rim,
F 010 001 1]
AMAIN: Vnom V.T.
P06 002 1
[0 — —
L MAIN: Active

ower P prim.
004 058 1

MAIN: Reac,

@ ower Q Brim,
004 052 ]
3 180 FOZ5032A

3-34 Measure operatin@jata - power, active power factor, and angle
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3 Operation

(continued)

Frequency
If the C232 measures at least one voltage and if this voltage has an amplitude in the
range 0.1 Vpom <V < 1.35 V,om, the frequency is determined. .
1 2 3 5 26 g 7
0.1Vnom< V <1.35Vnom 0
#MAIN: Enable VPG
306 033 i Cl
#MATN: Hardware d
it
54 d
#MAIN: Enable VPP H e
306 031 “ ’7
VBG
MAIN: F
pe requency f
[ 004 040 ]
4 80 FOZ6034A
3-35 Frequency measurement
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3 Operation

(continued)

Active and reactive energy

output and input

O

The C232 determines the active and reactive energy output and input based on the
primary active or reactive power. Once the maximum value of energy output & input is

reached, integration begins again from zero. Energy output and in
jointly at MAIN: Reset meas.v. energy.

Active and reactive power are not intended to be used far billi
changes of measurements may cause degradation

be reset

purposes. High rate of

MAIN: Active
ower P prim.
f 004 058 1

MAIN: Reac.
ower Q prim.
F 004 055 1

0: don't execute

1: execute

L 4

$

N

[P(t) dt

-p(t) dt

3-50

16 100 \
3-36 Determining the active

L 4

Q)O

[ott) at

-Jolt) dt

of lity of operating data
measurement.
w 2 ‘ 3 ‘ 5 \ 6 7
b4
MAIN: Reset
meas.v. energy
[ 003 032 ] \
0
= : (b

MAIN: Act.energy
outg.pzim
[ 005 061 1]

MAIN: Act.energy
1m8D prim
[ 005 062 ]

MAIN: React.emn.
outp. Erlm
[ 005 063 ]

MAIN: React. en.
1m8n prim
[ 005064 1]

FOZ5033A

reactive energy output and input
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3 Operation

(continued)

Canceling a device
function

C232-302-401/402/403/404-603 / C232/EN M/A23

3.9.5 Configuring and Enabling the Device Functions

The user can adapt the unit to the requirements of a specific high-voltage system by
configuring the device functions. By including the desired device functions in the
configuration and canceling all others, the user creates an individually configured unit
appropriate for the specific application. Parameters, signals and measured values of
canceled device functions are not displayed on the local contrel panel. Functions of
general applicability such as operating data recording (P JRC)or main functions
(MAIN) cannot be canceled.

The following conditions must be met before adeviceyfunction can be canceled or
removed:

O The device function must be disabled.

O None of the functions of the device functien to be canceled may be assigned to a
binary input.

O None of the signals of the deviee fuRetion must be assigned to a binary output or an
LED indicator.

If the above conditions arefmetyproceed through the Configuration Parameters branch of
the menu tree to access,theSetting parameters relevant for canceling device functions.

If you wish to cancel the/LIMIT function group, for example, access the setting parameter
LIMIT: Functionggfoup LIMIT and set its value to Without. Should you wish to
re-include the LIMIJ funetion in the device configuration, access the same setting
parameter and set theyalue to With.

The device functiongo which a parameter, a signal, or a measured value belongs is
defined by(the function group descriptor such as ‘LIMIT’. In the descriptions of the
device functiens’in the following sections of this manual, the device function being
described‘is,presumed to be included in the configuration.
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3 Operation

(continued)

Enabling or disabling a

device function

C)O

Besides canceling device functions from the configuration, it is also possible to disable
protection via a function parameter or binary signal inputs. Protection can on@ be
disabled or enabled through binary signal inputs if the MAIN: Di protect.
EXT and MAIN: Enable protect. EXT functions are beth igured. When
only one or neither of the two functions is configured, this is inttNa s ‘Protection
externally enabled’. If the triggering signals of the binary sig np re implausible —
as for example when they both have a logic value of ‘1’, then plausible state
remains stored in memory.

in ignal input that is
T, then there is no

Note: If the protection function is disabled via th
configured for MAIN: Disable protelct.
MAIN: Blocked/faulty signal.

(The signal MAIN: Blocked/faulty
LED labeled ‘OUT OF SERVIC

pled to the activation of the

MAIN: Enable
frotecta EXT
003 027 1
MAIN: Disable
rotect. EXT
f 003 026 ]

17

100

\ 3
54

MAIN: Device
on-line
[ 003 030 ]

A0: No (= off)
MAIN: Protection e

&
active
306 001

0: No (= off)

1: Yes (= on)

\ 4
0
1
: \
INP: Fct.
assignm. U xxx
— .

[ 152 gxx

MAIN: Prot. ext.
enabled
[ 003 028 1]

MAIN: Prot. ext.
PR & disabled
[ 038046 ]

D5Z5004A

3-37 Enabling or disablirﬁ a device function
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3 Operation

(continued)

Enabling or disabling the
residual current systems of
the DTOC/IDMT protection

C232-302-401/402/403/404-603 / C232/EN M/A23

C)O

The function can be disabled or enabled from the integrated local contrdl panel or

through appropriately configured binary signal inputs. Wheth nabling of the
residual current systems of the DTOC/IDMT protection byaon se two means is
effective depends on the setting at MAIN: Syst.IN enab\-‘ R. Enabling from
either the integrated local control panel or through bina naliinputs is equally

effective. If only MAIN: System IN enable EXT is'a
the residual current measuring systems of the DTO
a positive edge of the input signal; they will be disabled b
MAIN: System IN disable EXT is assigne a'bi
present at this input will have no effect.

@ 2d to a binary signal input,
drotection will be enabled by

a negative edge. If only

ary signal input, a signal

3-53



3 Operation

(continued)

1 2 ‘ 3 4 5 6 7
«
MAIN: Syst.IN
enabledyUSER 4
[ 018 008 ]
0
1 IN: System IN
enable
0: No [ 040 133 ]
1: Yes
MAIN: Sgstem IN
P disable
INP; Fet. [ 040 134 ]
assignm. U xxx
[ xxx xxx ]
Uxl
Ux2
Ux3
Uxx
Address 040 130
Address 040 131
MAIN: Syst.IN
ext/user en,
[ 040 132 ]
MAIN: System IN
enable EXT P
[ 040 130 ] MAIN: Enable
syst. IN USER
[ 003 142 ]
0
L 1
0: don't execute
1: execute
MAIN: Syst. IN
disable EXT
[ 040 131 ] «
MAIN: Disable
syst.IN USER
[ 003 141 ]
0
I 1
0: don't execute
1: execute
18 150 19750054
3-38 Enabling or disabling the res| current systems of the DTOC/IDMT protection
4
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3 Operation

(continued)
3.9.6 Activation of Dynamic Parameters 0
For several of the protection functions, it is possible to switch for the duration of the set
hold time to other settings - the "dynamic parameters" — through an appropriately
configured binary signal input. If the hold time is setto 0 s, th itching is effective
while the binary signal input is being triggered. \
1 2 3 4 5 ‘ 6 ‘ 7
MAIN: Hold time
dyn.param,
[ 018 009 ]
riten 1 oSO
i e o L L
036 033 1 f 040 090 ]
tl=0s \
19 60 (6701264
3-39 Activation of dynamic parameters

o
O
N

O
Q>Q)
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3 Operation

(continued)

O

3.9.7 Inrush Stabilization (Harmonic Restraint) 0

The inrush stabilization function detects high inrush current flows that occur when
transformers or machines are connected. The function will then block the following

functions:
O The phase current starting of definite-time overcurrent protem C)
O The phase current starting and the negative-sequence cutre ing of inverse-time

overcurrent protection (IDMT)

The inrush stabilization function identifies an inrush curre valuating the ratio of the
second harmonic current components to the fundam ave. If this ratio exceeds the
set threshold, then the inrush stabilization function ates. Another settable current

operating mode, the user determines whether i bilization will operate phase-

trigger blocks inrush stabilization if the current m is trigger. By setting the
selectively or across all phases.

N
RS
R
.Q(b
<
O
&

L 4
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3 Operation

(continued)

MAIN: I> lift
rush restr.

[ 017 0

b4
MAIN: Op.
mode rush restr.
[ 017 097 ]
—
0 —
1
2
0: Without
1: Not phase-
selective
2: Phase-
selective
c
0MAI¥; Protection
A —1 [
IA I
IB ]
Ic I

|  MAIN: Inrush -
stabil. trigg

306 014

MAIN: Rush
restr. A trig.
[ 041 027 ]

MAIN: Rush
restr. B trig.
[ 041 028 1]

MAIN: Rush |
restr. C trig.

]

[ 041029 ]

O
Q>®

L 4

2 0.1 Inom
— —
1T
1T
1T
A
MAIN: Rush
I(2*fn)/I(fn)
[ 017 098 ]
1
I(2%fn)/I(fn)
[ |
I{2*fn)/I(fn)
| —
~
I(2*fn)/I(fn)
fnom
A
~
2*fnom
R
~

205

05750448

- Inrush stabilization (harmonic restraint)

C232-302-401/402/403/404-603 / C232/EN M/A23
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3 Operation

(continued)

3.9.8 Function Blocks 0

By inclusion of the function blocks in the bay interlock conditions, switching operations
can be prevented independently of the switching status at the time, for exampﬁ, by an
external signal "CB drive not ready” or by the trip command of an e protection
device.

To the function blocks 1 and 2, the binary input signals conditioned,by’debouncing and
chatter suppression or the output signals of the programmab @ unction can be

assigned by setting a '1 out of n' parameter. The input sig e function blocks
starts a timer stage. Once this has elapsed, the signal INJ Fct. block. 1 active
is issued. Q
1 2 ‘ 3 4 ‘ 5 B 7
A
MAIN: Inp.asg.
fct.block.1
[ 221 014 ]
Signal 1
Signal 2
Signal 3
Signal n
Selected signal Eiggé Fitéctive
[ 2217015 ]
MAIN: Fct.
block. 2 active
[ 221 023 ]
MAIN: Inp.asq.
fct.block.2
[ 221 022
signal
il 100 FOZ5016A
3-41 Function blocks
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3 Operation

(continued)

3.9.9 Multiple Blocking

Two multiple blocking conditions may be defined by selecting 'm out of n' parameters.
y the functions

The items available for selection are found in the Address List. In this
defined by the selection can be blocked by way of an appropri

onfigured binary

signal input.
1 2 ‘ 3 ‘ 4
A
MAIN: Fct.
assign. block. 1
[ 021 021 ]
. [
Function 1 mout of n
Function 2
Function 3
Selected functions X
MAIN: Blocking 1
EXT
[ 040 060 ] P
MAIN: Fet.

assign. block. 2
[ 021 022 ]

Function 1

Function 2

Function 3

MAIN: Blocking 2

[ =]

MAIN: Blck.1l
sel. functions
306 022

MAIN: Blck.2
sel.functions
306 023

D5Z50CLA

*

3-42 Multiple blocking

EX
[ 040 061 1
2 100 \
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3 Operation

(continued)

O

3.9.10 Blocked / Faulty (OUT OF SERVICE) 0

If the protection functions are blocked, this condition is signaled by a steady light from
yellow LED indicator H 2 on the local control panel and also by a signal through the

output relay configured for MAIN: Blocked/faulty. In addition, r can select
the functions that will produce the MAIN: Blocked/faulty setting an ‘m out

a
of n’ parameter. (The signal MAIN: Blocked/faulty is COZN activation of
the LED labeled ‘OUT OF SERVICFE). @

MAIN: Device
on-line

003 030 g
: No (= off) =7 MAIN: Device

21 not read
[ 004 060 ]
+SFMON: Blocking bl MAIN: Blocked/

faulty
304 951 [ 0047065 1
MAIN: Trip cmd.
blocked

[ 021 013 ] .4

MAIN: Fet.
assign. fault
[ 021 031 ]

Signal 1 —
Signal 2 m out of n
Signal 3

Signal n

Selected signals

L 4

3 8 O DSZ50EHA
3-43 ‘Blocked/faulty’ signal

L 4
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3 Operation

(continued)

O

3.9.11 Coupling between Control and Protection for the CB Closetgl

Bay type selection defines the external device (DEV01 or DEV02 or ...) gat represents
I

the circuit breaker. Coupling between control and protection for the * ed” position
signal is achieved by the setting MAIN: Sig. asg. CB clo As a result, the CB
status signal needs to be assigned to one binary input onfy, if coupling is
implemented.

A

MAIN: Sig. asg.
CB closeg g

[ 021 020 ]
— —
DEV0l; Closed I —
signal EXT
[ 210 031 1

DEV02; Closed
signal EXT
£ 316 081 1

DEV10: Closed
31gnal EXT
[ 211 231 ]

MAIN: CB closed
s;ga EXT
[ 036 051 1]
MAIN: CB closed

sig. EXT

£ 836 051 1

b 8 1925088
3-44 Coupling between control and protg:tion@B closed signal
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3 Operation

(continued)

3.9.12 Close Command

The circuit breaker can be closed by the auto-reclosing control function (ARC) integrated
into the C232, from the integrated local control panel, or via an appropriately configured

binary signal input. The close command via local control panel or bi ignal input is
only executed if there is no trip command and no trip has been y/a parallel
protection device. Moreover, the close command is not execute isa“CB
closed” position signal. The duration of the close command % justed by a
setting.

Close command counter

The close commands are counted. The counter may ither individually or
together with the trip command counters.

1 2 ‘ 3 4 ‘ 6 7
«
MAIN: Man. close
cmd. USER
[ 018 033 ]
1
0
I 1
0: don't execute
MAIN: Man. close
1: execute coréu:??ng68
MAIN: Man. close . !
cmd. EXT
041 022 1
IN: Man.cl.cmd.
enabl.EXT
[ 041 023 ]
b 4
) MAIN: Close
MAIN: Gen. trip =] c cmd.pulse time
compand 1" 2 L Z [ 015 067 ]
IN: (d;ele., trip 00| \ 1 [
commarn
036 022 1 MAIN: Close
AIN: CB closed | t command
Slga EXT [ 037 009 ]
[ 036 051 ]
Lo+ MAIN: No. close
commands
R [ 009 055 ]
MAIN: General
reset
003 002 1
: execute
i3 1% . 2275115A
3-45 Close d
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3 Operation

(continued)

3.9.13 Multiple Signaling 0

The multiple signals 1 and 2 are formed by the programmable logic function using OR
operators. The programmable logic output to be interpreted as multiple signaling is
defined by the configuration of the input assignment of the rel ultiple signal. Both

an updated and a stored signal are generated. The stor i is'reset by the
following mechanisms:

O General reset @
O Latching reset 0
O Reset of the LED indicators
m]

A command received through the communi€ation interface

If the multiple signaling is still presen tt@f the reset, the stored signal will follow
the updated signal.

N
903
&

L 4

N
&
&

L 4
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3 Operation

(continued)

1 2 3 4 5 6 7
L 4
A
MAIN: Inp.asq.
mult.sig. 1
[ 221 051 ]
— —
Signal 1
Signal 2
Signal 3
Signal n
i MAIN: Mult.
Selected signal sig, 1 active
[ 221 017 ]
« MAIN:lMu%t, g
MAIN: Inp.asq. s1g. store
mult.sig? 2 e [ 821 054 1]
[ 221 052 ]
—
i MAIN: Mult,
Selected signal sig, 2 aotive
[ 221 053 ]
COMM1: Reset
mult, sig. 1 MAIN: Mult.
[ = = s;g, 2 stored
[ 221 055 ]
COMM1: Reset
mult. sig. 2
[ === ]
MAIN: General
reset
/I[ 003 002 ]
1: execute
+0OUTP: Reset
latching
402 102
#MAIN: Reset LED
306 020 \\
26 150 g ’ D3Z75FMA

3-46 Multiple Signaling \®
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3 Operation

(continued)

Phase-selective starting
signals

C)Q

L 4

Common phase-selective starting signals are formed fro @al phase-selective
starting signals of definite-time overcurrent protection and o e-time overcurrent

protection.

3.9.14 Starting Signals and Tripping Logic

An adjustable timer stage is started by the phase-seleetiveistarting signals and by the
signals of residual current starting and negative-segquencersystem starting. While the
timer stage is elapsing, the starting signals are k he starting signals are blocked
directly by motor protection if the startup of a motor been detected. Blocking is
ineffective if a trip signal is present.

The operate delays of the residual ¢ t gative-sequence current stages of the
DTOC and IDMT protection functions ocked for a single-pole or multipole
starting (depending on the settin

N
>
$

L 4

Q
o
&

L 4
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3 Operation

(continued)

1 2 3 4 5 5 7
4
; IN: Block -
MAIN: Gen. tri . ;
signal 1 P & L;I:E.ms;gmal
E'IA 36 005 1
IN: Gen. trip
signal 2
h 36 023 1]
P: Startup 1
[ 040 119 ] .4
MAIN: Suppress
start. P
[ 017 054 ]
—
>1 17
t
o g —— MAIN: Starting A
5 [ 040 005 ]
¢DTOC: Starting A ] Py L
305 458
¢ IDMT: Starting A | by —— MAIN: Starting B
304 359 . [ 040 006 ]
#DTOC: Starting B 1] L
305 459
¢ IDMT: Starting B | o —— MAIN: Starting €
304 360 . [ 040 007 ]
#DTOC: Starting C 1] L
305 460
¢ IDMT: Starting C | - —— MAIN: Starting GF
304 361 . [ 040 008 ]
¢DTOC: Starting N 1] L
305 461
IDMT: Starting L —— MAIN: Starting
Iref N> — Ine
&04 081 1. [ 040 105 ]
DMT: Starting
(7556755 B
MAIN: Starting .
A int.
306 513
MAIN: Starting e
B int.
306 514
MAIN: Starting o
C int.
306 515
MAIN: Starting e
N int.
306 516
MAIN: Starting .
Ine
306 517
M MAIN: Block .
= tim.st. IN,neg
& 306 400
For single-ph.
art
2: For multi-ph.
start.
il 180 19250268
L 4
3-47 Phase-selective starting signals
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3 Operation

(continued)

General starting

The general starting signal is formed from the starting signals of the DTOC and IDMT
protection functions. A setting governs whether the residual current stages and the
negative-sequence current stage will be involved in forming the general’starting signal.

If the operate signal of a residual current stage and the negati
does not cause a general starting (due to the setting) th
will be blocked. As a result, a trip command can not be iss

negative-sequence current stages.

1 2 ‘ 3 4 5

«
MAIN: Gen.
starting mode

[ 017 027 ]

0

uence current stage
ogiated operate delays
esidual current and

1
0: W/o start. IN, Ineg v
Igle%g General 1: With start. IN, Ineg \

—> +

[1 003 002 K
L execute

DTOC: Starting I> sl

& 040 036 ]
DMT: Starting
Tref P>

040 080 1,
TOC: Starting

]

029 ]
TOC: Starting

[ 039 075 ]
DTOC: Starting

077 1.
DMT: Starting
b4

Iref >

& 081 ]
DMT Starting

Iref neq>

5 040 107 ]
TOC Starting

MAIN: tGS
[ 017 005 ]

B 041 ]
TOC Starting

TN>>>

039 Q78
+MAIN: Bloc
start. signal
306 512 \

MAIN: Gen.
starting mode
017 027 ]

A1: With start.

, Ineg

MAIN: Block.
I>,kIref P>
306 521

MAIN: No.

eneral start.

0]

MAIN: General
starting
[ 040 000 ]

MAIN: General

starting int.

306 539

MAIN: tGS elapsed

[ 040 009 1

MAIN: Block.
IN> kIref,N>

306 522

IN

58201218

Counter of general starting
signals

The number of general startings is counted.

C232-302-401/402/403/404-603 / C232/EN M/A23

3-67



3 Operation

(continued)

Muiltiple signaling of the
DTOC and IDMT
protection functions
The trip signals generated by DTOC and IDMT protection are grouped togeth@r to form

multiple signals. %
1 2 3 4 5 60% 7

DTOC: tI> elapsed 57l MAIN: Timer
stage P elaps.
[ 040 031 ]

% 040 010 1]
TOC: tI>>
elagsed
040 033 1
TOC: tI>>>
elapsed

G2, o

MAIN: Timer
stage N elaps.
[ 040 032 ]

elapsed

% 040 121 1
TOC: tIN>>>
elagsed

@ 039 079 g
DMT: tIref,N>
SaR5%08s 1
TOC: Trip >l MAIN: TripSig.
signal tI> = tI>/tIrefb>

% 41 020 1 | [ 040 042 ]
DMT; Trip signal |

tIref,P> —

TOC: Trig 1l MAIN: Trigsig
SIgnal LIN> - IN>/tIreEN>
41 021 [ 040 043 ]

DMT: Tzip]signal

tIref,N> —
[ 040 085 1
0\

A 100

SBZO022A

3-49 Multiple signaling of the DTOC and | tion functions

Q>®
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3 Operation

(continued)

Trip command

Latching of the trip
commands

Blocking the trip

commands

Counter of trip commands

C232-302-401/402/403/404-603 / C232/EN M/A23

O

The C232 has two trip commands. The functions to effect a trip can be selected by
setting an 'm out of n' parameter independently for each of the two trip commands. The
minimum trip command time may be set. The trip signals are present only as long as the

conditions for the signal are satisfied. %

For each of the two trip commands, the user can speci of the appropriate

setting whether it will operate in latching mode. If th c mode is selected, the trip
command persists until it is reset from the local control pamel or via an appropriately

configured binary signal. Q

@;rated local control panel or through an
ocking is effective for both trip
ed’by blocking. If the trip commands are

ight at yellow LED indicator H 2 on the local
igured for ‘Blocked/faulty’.

The trip commands may be blocked
appropriately configured binary signal
commands. The trip signals are ff

blocked, this will be indicated by a
control panel and by an outputk

The trip commands are cm e counters can be reset either individually or as a
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3 Operation

(continued)

block. EXT
[ 036 045 ]

Signal 1
Signal 2

Signal n

Signal 1
Signal 2
Signal n

MAIN: Reset
latch.trip EXT
[ 040 138

MAIN: Trip cmd.

2 |
P4

MAIN: Trip cmd.
block. USER
[ 021 012 ]

]

0: No
1: Yes

b4

MAIN: Fct.assig.
trip cmd.1
[ 021 001 ]

— mout of n

Selected signals

«

MAIN: Latching
trip emd. 1
[ 021 023 ]

0: No
1: Yes

«

MAIN: Fct.assig.
trip cmd.2
[ 021 002 ]

— mout of n

Selected signals

L 4

s MAIN: Gen.
signal 1
[ 036 005

MAIN: Gen.

command 1
[ 036 071

. MAIN: Gen.

«

MAIN: Latching
trip cmd. 2
[ 021 024

0: don't execute

1: execute

A
MAIN: Min.dur.
trip cmd. 2

021 004 ]

s;gnal 2
[ 036 023

MAIN: Gen.

21

171t

signal
[ 036 251

MAIN: Gen.
command 2
[ 036 022

MAIN: Gen.
- command
[ 035 071

139

2275116A

MAIN: Trip cmd.
cked
021 013 ]

trip

]

trip

]

trip

trip

trip

trip

MAIN: Latch.
trlg c. reset
[ 040 1

3-70

ing the trip commands
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3 Operation

(continued)

Manual trip command
A manual trip command may be issued via the local control panel or a signal input
configured accordingly. It is not executed, however, unless the manual trip is included in

the selection of possible functions to effect a trip. L4
1 2 3 4 5 % 7
A
MAIN: Man. trip
cmd. USER
[ 003 040 ]
0
il 1 1] 11 MAIN: Manual
> trip signal
0: don't execute 100 ms [ O§4 0?7 ]
1: execute
MAIN: Man. trip
cmd. EXT
[ 037 018 ] \
5 ) K 1975008
3-51 Manual trip command Q@
Trip command counter \
The trip comman counted. The counters can be reset either individually or as a
group.
L 4 \
1 2 ‘ 4 5 6 ‘ 7

MAIN: Gen. trip
command 1
[ 036 071 ]

MAIN: Gen. trip
command 2
[ 036 022 ]

MAIN: No. gen.
tzig cmds. 1
[ 004 006 1]
MAIN: No. gen.
trig cmds. 2
[ 009 050 ]

oo+ |+

MAIN: General 0: don't execute
reset

003 002 1: execute
: execute] .

19250904
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3 Operation

(continued)

3.9.15 CB Trip Signal 0

The signal MAIN: CB trip internal is issued if the following conditions ar%
simultaneously met:

O The input configured for “tripping” is set to a logic value of ' %cted trip
command of the C232 is present.
O At the input configured for “CB trip” a logic value of '1' is p%

The CB trip signal of an external device can also be signaled:§Eor this task, one input
needs to be configured for “CB trip enable ext.“, a further or “CB trip ext.”.

N
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3 Operation

(continued)

1 2 3 ‘ 4 ‘ 5 6 ‘
«
MAIN: Inp.assign.
trippin,gp o .
[ 221 010 ]
— —
Signal 1
Signal 2
Signal 3
Signal n @
L
‘ Selected signal >1
«
MAIN: Prot.trip>
CB tripped
MAIN: gegu trip [ 221 012 ]
comman
0867071 1 — —
1
MAIN: Gen. trip 2
command 2
[ 036 022 ] >1 3
[0...3
0: Witheut
function

1: Gen. trip
command 1

2: Gen. trip \
command 2

DEVOl: Switch.
device ogen
[ 210 036 ]
gEVlO: Switch.
evice open MAIN: CB trip
[ 211 236 1] ; & internal
\ elected signal —4D [ 221 006 1
«
MAIN: Inp.asg.CB
tr.en.ext
[ 221 050 ]
Eﬂ MAIN: CB tripped
: — >
Selected signal ij [ 221 016 ]
«
MAIN: Inp.asg.
CB trip gxt ¢
[ 221 024 ]
4
Selected signal
220 22Z5117A
3-53 CB trip signal
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3 Operation

(continued)

3-74

O

3.9.16 Enable for Switch Commands Issued by the Control Functions 0

Before a switching device within the bay is closed or opened by the control functions of
the C232, the C232 first checks whether the switch command may be executed. A
switch command will be executed if the optional control enable has issued and the
interlock conditions are met. The interlock conditions are def| interlocking logic
for each switching device within the bay that is subject to control and for each
control direction (Open/Close). Different conditions are defin he bay interlock
equations for operation with or without station interlock. The ation of the bay or
station interlock equations can be canceled for all electrlca llable switchgear
units within a bay. If the station interlock is active, it ma eled selectively for
each switching device and each control direction (se and Monitoring of
Switchgear Units”).

If “Local” has been selected as the control pom and station interlocks may be
canceled through an appropriately configu

&

L 4

N
S

Q
o
&
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3 Operation

(continued)

«
MAIN: Inp.asg.
ctrl.enabl. g .
[ 221 057 ]
— —

Signal 1

Signal 2

Signal 3 \
Signal n -
‘ Without function >1 MAIN: Enable
control
| selected signal [ 221 058 ]

«
MAIN: Inp.asg.
interl.deact
[ 221 007 ]

Selected signal

LOC: Loc.acc.

block.active

[ 221 005 1
MAIN: Subst.
interl, act.
[ 221 000 ]
MAIN: Bay inter-
lock. act.
[ 221 001 ]

1: Yes
2 160 1975008
3-54 General bledfor switch commands issued by the control functions; activating or canceling the interlocks
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3 Operation

(continued)

=3
-

+DEV01: Open cmd.

]
]

7 1 MAIN: sterloc]k
rejection = equ. vipgl.
w7 0 [ 221 018 ]

.

#DEVxx: Open cmd.
rejection
307 017

#DEVOL: Close emd. _ r= @
rejection - 0
307 016
#DEVx%: Close cmd. |
rejection
307 018
3 60

1975000
3-55 Rejection of the switching commands
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3 Operation

(continued)

3.9.17 Monitoring the Switchgear Unit Motors

For bays with direct motor drive control of switch disconnectors, disconnectors or
grounding switches, a monitoring function is provided to protect the mot8rs from
overheating.
iod’is counted. If the

e set limit, the signal
the set cooling time, no
ecuted. Once the set

The number of switching operations within a set monitorin
number of control actions within the monitoring period
MAIN: Mon. mot. drives tr. isissued. For the durati
control commands to motor-driven switchgear units
cooling time has elapsed, the control commands en

4 100

3-56 Monitoring

C232-302-401/402/403/404-603 / C232/EN M/A23

switc

mot.drives
[ 221 028 |

d again.
1 2 3 6 7
#DEV01; Start + MAIN: No. motor
runn.time mon. drive og.
307 008 R [ 221 025 ]
MAIN: General ve op
reset 21 027 ]
£ 003 002 ]
. execute >
MAIN: Reset LED
306 020
n>No. permiss. oper. * 1 ”él?gésMgg- mot.
L] [ 221 056 ]

MAIN: Mon.time
mot.drives
[ 221 026 ]

It

FOZS11TA

r unit motors
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3 Operation

(continued)

OO

If a link to the control station can not be established or if the link is int rrupted,’the signal
Communication error will be issued.

+COMML: Commu- MAIN: Communica-
nication error tion error
304 422 [ 221 019 ]
35 50 2275118A
3-57 Communication error

3.9.18 Communication Error
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3 Operation

(continued)

O

3.9.19 Time Tagging and Clock Synchronization 0

The data stored in the operating data memory, the monitoring signal memory, and the
event memories are tagged with date and time of day. For correct time tagging, the date
and time need to be set in the C232.

The time of different devices may be synchronized by a pN gh an appropriately
configured binary signal input. The C232 evaluates the edge. In this way, the

clock is set to the next full minute, rounding up or down® | ral start/end signals
occur (bouncing of a relay contact), the last edge is € .

The C232 is not providing a battery backe ugne clock. After power-up time and
date has to be set by user or serial li

[ 003 095 ]
MAIN: Min-pulse c
clock EXT
[ 060 060 ] O

L 4
MAIN: Time tag

K\ 306 021
\ Setting MAIN: Time switching
0: Standard time

@ 1: Daylight saving time
0

% B \ Qea0ts
3-58 Date an%d clock synchronization

L 4

€232-302-401/402/403/404-603 / C232/EN M/A23 3-79



3 Operation

(continued)

3.9.20 Resetting Mechanisms

Stored data such as event logs, measured fault data, etc.,

different ways. The following mechanisms are available:

O Automatic resetting of the event signals indicated by LED i
LED operating mode has been set accordingly) and of the dis
data on the local control panel whenever a new event occ

O Resetting of LED indicators and measured fault data o

pressing the clear key (C) located on the panel.

O Selective resetting of a particular memory type (o
from the local control panel or through appropriately ¢

C)O

can be cleared in a.number of

i a%ovided that the
easured fault

control panel by

t memory, for example)
igured binary signal inputs

O General reset @
In the first two cases listed above, only the the local control panel are

In the event of a cold restart, namely'si eous failure of both internal battery and

power supply, all stored signals and | be lost.

N

3-59

MAIN: Reset
indicat. EXT
[ 065 001 ]

Ge

2 3 ‘ Q ‘ |
« \
MAIN: General
reset
[ 003 002 ]
— —
0

A1l: execute

0: don't execute \

1: execute

MAIN: Reset LED

1) Reset key LOC

306 020

47101154

ral reset, LED reset, and measured fault data reset from the local control panel
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3 Operation

(continued)

3.9.21 Assignment of the “Logical” Communication Interfaces to t sical
Communication Channels

Depending on the design, one or two communication channels are availBble (see

“Technical Data”). The "logical" communication interfaces C and COMM2 can be
assigned to these physical communication channels. \

If the COMM1 "logical" communication interface has be ighed to communication
channel 2, then this means that the settings for "logical nication interface 2
(COMM2) will automatically be active for communica nel 1. Communication
with the C232 via communication channel 2 is onlyaposs when the PC interface is
inactive. As soon as communication occurs thr C interface, communication

channel 2 is deactivated.

i 2 | 3 | 4 \ | ° !
A
MAIN: Chann.
assign.COMM1/2
(003 169 | \
- —

1

2
1: COMM1->
chann.1, {2-2)
2: COMM1->
chann.2, (2-1)
+—cl
——c2

"Logical®

Communic, i

\ 1...2 Comm. interface
\ Channel 1

"‘Logical"' 1 [
Communic. interface 1
CoMM2

2

1...2 Comm. interface
Channel 2
] w @ 455171
3-60 Assignment of the “logical” communication interfaces to the physical communication channels
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3 Operation

(continued)

3.9.22 Test Mode O

If tests are run on the C232, the user is advised to activate the test mode so that all
incoming signals via the serial interfaces will be identified accordingly.

1 2 3 4 5 ‘ 6 % 7

4 0
MAIN: Test mode
USER
[ 003 012 ]
] [ @

MAIN: Test mode
[ 037 071 ]

MAIN: Test mode
EXT
[ 037 070 ]

D5Z50EBA

3 60

3-61 Setting the test mode Q®
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3 Operation

(continued)

Selecting the parameter
subset

Selecting the parameter
subset via binary inputs

C232-302-401/402/403/404-603 / C232/EN M/A23

3.10 Parameter Subset Selection (Function Group PSS)

The C232 allows the user to pre-set four independent parameter subsets. The user can
switch between parameter subsets during operation without interrupting the protection
function.

The control path that will determine the active parameter subset (function parameter or
binary signal input) can be selected via the function parameter PSS: Control via
USER orthe external signal PSS: Control vija user EXT. Depending on the
selection made, the parameter subset will be selectedweither in accordance with the pre-
set function parameter PSS: Param. subs. sel, USER or as a function of
external signals. The parameter subset that.is agtive at any given time can be
determined by scanning the logic state sighalsN\RS'S: Actual param.subset or
PSS: PSx active.

If the binary signal inputs are to be used,for parameter subset selection, then the C232
first checks to determine whether atleast two binary inputs are configured for parameter
subset selection. If this is not the,case, then the parameter subset selected via the
function parameter will be active. The C232 also checks to determine whether the
signals present at thegbinary/signal inputs allow an unambiguous parameter subset
selection. This is tr@le only whén just one binary signal input is set to a logic value of ‘1°.
If more than one signalfinput is set to a logic value of ‘“1°, then the parameter subset
previously selected remains active. Should a dead interval occur while switching
between parameter subsets (this is the case if all binary signal inputs have a logic value
of ‘0’), then thefstored energy time is started. While this timer stage is running, the
previously selected parameter subset remains active. As soon as a signal input has a
logic valuefof ‘14 the associated parameter subset becomes active. If, after the stored
energytimeyhas/elapsed, there is still no signal input with a logic value of ‘1°, the
parametefsubset selected via a function parameter becomes active.

If, after the supply voltage is turned on, no logic value of ‘1’ is present at any of the
bifrary ‘sighal inputs selected for the parameter subset selection, then the parameter
subset selected via a function parameter will become active once the stored energy time
hasselapsed. The previous parameter subset remains active while the stored energy
titner stage is running.

Parameter subset selection may also occur during a starting condition. When subset
selection is handled via binary signal inputs, a maximum inherent delay of approximately
100 ms must be taken into account.

Settings for which only one address is given in the following sections are equally
effective for all four parameter subsets.

3-83



3 Operation

(continued)

1 2 ‘ 3 4 5 6 7

«
PSS: Control via
USER

[ 003 100 ] L 2
!7

1
0
1
0: No
1: Yes 1 - Egzr Control via
PSS: gg&trol via J 4 [ 036 102 ]
user PSS: Param.subs.
[ 036 101 1] .4 >1—{c sel. USER
Zgzigﬁﬁt'U XXX q [ 003 060 ]
[ 152 zxx ] —1 ’T
— —
2
3
4

Uxl
Ux2
Ux3
1: Parameter
Uxx Subget 1 t
: Parameter
Address 065 002 2o §Ub56t 2
: P t
Address 065 003 subsgga%e e —
4: Parameter
Address 065 004 subset 4 —

=W N e

L PSS: Actual
aram. subset
F 003 062 ]

Address 065 005 ]
K 1...
PSS: PS 1 active

rifj [ 036 090 ]
PSS; Activat :
§8: E§T1Va e 444y44444151 S}%} Iy :iw BSS: PS 2 active
1

o~

P
[ 065 002 ] [ 036 091 ]

:

PSSé Activate T

PS 2_EXT PSS: PS 3 active
[ 085 003 1]

>—E[» [ 036 092 ]
[21]

PSS: PS 4 active
X [ 036 093 ]

i

PSS: Activate
PS 3 EXT
[ 065 004 1

1t

PSS: Activate
PS 4 EXT
[ 065 005 ]

Ska

[
=l=T==T~ 1" =
]

4 | PSS: Ext.sel.
. aram.subset
f 003 061 ]

PSS: PS 1
activated ext.
[ 036 094 ]
BSS: PS 2
activated ext.
[ 036 095 ]
P5S; PS 3
activated ext.
[ 036 096 ]

PSS; PS 4
acgévated ext.

1 20 [ 6097 ] 0525002

3-62 Activating the parameter subsets

3-84 ©232-302-401/402/403/404-603 | C232/EN M/A23



3 Operation

(continued)

O

3.11 Self-Monitoring (Function Group SFMON) 0

Comprehensive monitoring routines in the C232 ensure that internal faults are detected
and do not lead to malfunctions. A4

Tests during startup 9
After the supply voltage has been turned on, various test% ed out to verify full
operability of the C232. If the C232 detects a faultin o e tests, then startup is
terminated. The display shows which test was running rmination occurred. No
control actions can be carried out. A new attempt to he C232 can only be
initiated by turning the supply voltage off and then4n ag

Cyclic tests
After startup has been successfully completed, lic self-monitoring tests will be run

during operation. In the event of a positive te sult, a specified monitoring signal will
be issued and stored in a non-volatil
with the assigned date and time (see

he monitoring signal memory — along
oring Signal Recording).

Signaling
The monitoring signals are also aled via the output relay that is configured for
SFMON: Warning. The on@ operates as long as an internal fault is detected.

e

SFMON: Fct.
assign. warning
[ 021 030 ]
1

Signal 2 mout of n 4

Signal 3 ]

Signal 1 ]

Signal n ]

Select

]

5

SFMON: Warnin
m LED g

% 036 070 1,
FMON: Warning
«SFMON: Hardware (relay)

fault [ 0367100 ]

304 930

1 60 (6201544

3-63 Monitorin, Is
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3 Operation

(continued)

Device response

3-86

The response of the C232 is a function of the type of monitoring signal. The following
responses are possible:

O Signaling Only
If there is no malfunction associated with the monitoring sighal, then only a signal is

issued, and there are no further consequences. This situation exists, for example,
when internal data acquisition memories overflow.

O Selective Blocking
If a fault is diagnosed solely in an area that does not affectithe protective functions,
then only the affected area is blocked. This would apply, for example, to the
detection of a fault on the communication moduleriin,the area of the PC interface.

O Warm Restart
If the self-monitoring function detects a fault that might be eliminated by a system
restart — such as a fault in the hardware, then a procedure called a warm restart is
automatically initiated. During this procedure, as with any startup, the computer
system is reset to a defined state. Awwvarmtrestart is characterized by the fact that no
stored data and, in particular, no setting parameters are affected by the procedure. A
warm restart can also be triggeredimanually by a control action. During a warm
restart sequence, both the protective funetions and communication through serial
interfaces will be blocked. If the same fault is detected after a warm restart has been
triggered by the self-monitoring system, then the protective functions remain blocked,
but communication through thefserial interfaces will usually be possible again.

O Cold Restart
If a corrupted parametenSubset is diagnosed during the checksum test, which is part
of the self-monitoring*procedure, then a cold restart is carried out. This is necessary
because the unit caanot'identify which parameter in the subset is corrupt. A cold
restart causes allinternal memories to be reset to a defined state. This means that all
device settingssare 'also erased after a cold restart. The settings that then apply are
the underlined valdes given in the column headed ‘Range of Values’ in the Address
List (see Appendix). In order for a safe initial state to be established, the default
values have been selected so that the protective functions are blocked. Both the
monitoringesignal that triggered the cold restart and the signal indicating parameter
loss areventered in the monitoring signal memory.
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3 Operation

Counter for signals
relevant to system
operation

C)O

For the continuous recording of processes in system operation as well as of events, a
non-volatile ring memory is provided. The operationally relevant signals,‘each fully
tagged with date and time at signal start and signal end, are in chronological
order. The signals relevant for operation include control as function

i u
disabling and enabling and triggers for testing and resetti nset and end of
events in the system that represent a deviation from no @ peration such as overloads,

3.12 Operating Data Recording (Function Group OP_RC)

ground faults, or short-circuits are also recorded. The ope g data memory can be
cleared.

#MAIN: Oper.-

relev. signal
306 024

MAIN: General
reset

OP RC: No. oper.

11[ 003 002 1] data sig.
1: execute [ 100 002 1
«
0P _RC: Reset
reCording
1: ex
1 8 D5Z50CHB
3-64 Operating data re€ording’and counter for signals relevant to system operation

3-87
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3 Operation

(Fortsetzung)

Monitoring signal counter

3.13 Monitoring Signal Recording (Function Group MT_RC)

The monitoring signals generated by the self-monitoring function are recorded in the
monitoring signal memory. A listing of all possible entries in this monitoring signal
memory is given in the address list (see Appendix). The memory dgpth.allows for a
maximum of 30 entries. If more than 29 monitoring signals occlur, withioutiinterim memory
clearance, the SFMON: Overflow MT_RC signal is entered asythé"last entry.
Monitoring signals prompted by a hardware fault in the unit aré"always entered in the
monitoring signal memory. Monitoring signals prompted by a‘peripheral fault can be
entered into the monitoring signal memory, if desired. The“userean select this option by
setting an 'm out of n' parameter (see Self-Monitoring).

If at least one entry is stored in the monitoring signal'memary, this fact is signaled by the
red LED indicator H 3 on the local control panel. Eachwew entry is indicated by a
flashing light.

The monitoring signal memory can only be cleared"'manually by a control action. Entries
in the monitoring signal memory are notreven ¢leared automatically if the corresponding
test in a new test cycle has a negativg result. “Fhe contents of the monitoring signal
memory can be read from the local control panel or through the PC or communication
interface. The time and date information ‘assigned to the individual entries can be read
out through the PC or communicationtinterface or from the local control panel.

The number of entries stared in the'monitoring signal memory is displayed on the
monitoring signal countef(M#_RC: No. monit. signals).

#MAIN: Time tag

3 4 5 ‘ 5 ‘ 7
A
MT RC: Mon.
signal record.
[ 003 001 ]
— —
||

306 021
+ SFMON: Hardware

fault
304 950

Selected monit. sig

A
MIDRC: Reset
reEo[rdlng ]
003 008 .
SFMON: Overflow
+ CT30 MT RC
0 [ 090 012 ]
il 1 R MT RC: No.
mollit. signals
0: don't execute [ 004 0197 ]
1: execute
1 80 06201558
3-65 Monitoring signal recording and the monitoring signal counter
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3 Operation

(continued)

Running time and fault
duration

3.14

O

Fault Data Acquisition (Function Group FT_DA) 0

When there is a fault in the system, the C232 collects the following meazured fault data:

O
O
O
O

Running time
Fault duration

Fault current (short-circuit current)

Ground fault current

e fault duration is defined as the time
ecord. in progress signal.

#MAIN: General

starting int.
306 539

FT DA: Running

FT RC: Record.
in grogress
[ 035000 1]

MAIN: General
reset

003 002 1
. execute

|

#MAIN: Reset LED

time
[ 004 021 1

FT DA: Fault

duration
[ 008 010 1

SBZO0AA

C232-302-401/402/403/404-603 / C232/EN M/A23
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3 Operation

(continued)

O

The FT_DA: Start data acqu. setting governs the point during a fault at which
the measured fault data are acquired. The following settings are possible:

Fault data acquisition time

O End of fault

Acquisition at the end of the fault. \%

O Trigg./Trip/GS end
Acquisition at one of the following points: @
m Triggering of an appropriately configured binary signali during a general

starting state
m Issue of a general trip signal
m End of a general starting state 2

A: Star

acquisit.
[ 010 011 ]
+MAIN: General

starting int.
306 539

FT DA: Output .

meas. values
305 075

1: End of fault

FT DA: Trigger
[ 036 088 ]
MAIN: Gen. trip
signal 1

[ g36 005 ]

2: Trigg., trip,
GS endng P

MAIN: Gen. trip

signal 2 \ =
[836 023 1 (:

2 80 56750818

3-67 Enabling of measutred faalt datayacquisition
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3 Operation

(continued)

Fault data acquisition
The fault must last for at least 60 ms so that the fault data can be determined.

The fault data are determined using the maximum phase current and thggeometric sum
of the three phase currents.

Fault current and ground fault current are displayed as per-uni ntities referred to
lhom- If the measured or calculated values are outside eptable measuring range,
the ‘Overflow indication is displayed.

1 2 3 4 5 { . 6

«FT DA: Output
meas. values
305 075
AMAIN: Inom C.T.
rim,
F 010 001 ]
#MAIN: General 60 ms 0 .
starting int.
306 539
by COMP F—C
IB 1 FT DA: Fault
Ic current P p.u.
B — bR [ 004 025
Imax I |
IN 9l FT DA: Fault
curr. N p.u.
DR [ 004 043 ]

MAIN: General
reset

003 002 ]
A1l: execute >1
*MAIN: Reset LED
306 542 \
' 1 < ) 2275119A
3-68 Acquisition of fault da@circuit data)

2
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3 Operation

(continued)

Fault data reset O

L 4

After the reset key ‘C’ on the local control panel is pressed, the faultd alue is
displayed as ‘Not measured’. However, the values are not era& continue to

be read out through the PC and communication interfaces. @
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3 Operation

(continued)

O

3.15 Fault Recording (Function Group FT_RC) 0

Start of fault recording
A fault exists, and therefore fault recording begins, if at least one of the ﬁllowing signals
is present:

MAIN: General starting \%
MAIN: Gen. Trip signal 1 @
MAIN: Gen. trip signal 2

FT_RC: Trigger 0

FT_RC: I>

In addition, the user can set an 'm out of er in order to configure signals
whose appearance will trigger fault r d

Fault counting
Faults are counted and identifh@ ential number.

o o o o o
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3 Operation

(continued)

1 2 3 4 5 6 7
< L 4
FT_RC: I>
[ 017 065 ]
IA [ 21 C: I>
T ig ered
IB ] T [ 040 063 ]
= — o
«
FT RC: Fct.
asSig. trigger
[ 003 085 ]
Signal 1 — mout of n
Signal 2 N
Signal 3 N
Signal n I
Selected signals

]

FT RC: Trigger

E;TRC: Trigger

[ 036 089 ] P [ 037 076 1]
FT RC: Trigger
USER %

[ 003 041 ]

v

FT_RC: Record.
sl in~progress

1 [ 0?5 800 ]
0: don't execute

1: execute

#MAIN: General
starting int.
306 539

MAIN: Gen. trip
518nal 1
[ 036 005
MAIN: Gen. trip
signal 2
[ 036 023

MATN: General K

reset + | FT RC: No. of
003 002 1 fanlts

1: execute O R {004 020 1

L 4

|

FT RC: Reset

regggdggg ] he — g$=§C:bNo, system
iSturb.
: execute R [ 004 010 ]

FT RC: System
disturb.” runn
[ 035 004 ]

i %0 2275120A

o
3-69 Start of fault recording and fault counter
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3 Operation

(continued)

Time tagging

Fault recordings

O

The date that is assigned to each fault by the internal clock is stored. A fault’s individual
start or end signals are likewise time-tagged by the internal clock. The date and time
assigned to a fault when the fault begins can be read out from the fault ﬂemory on the
local control panel or through the PC and communication inte The time
information (relative to the onset of the fault) that is assigfl\ e/signals can be

retrieved from the fault memory or through the PC or communi n interfaces.

post-fault times, are logged in chronological order with reference to the specific fault. A
total of eight faults, each involving a maximum or end signals, can be stored
in the non-volatile fault memories. After eight fault ve been recorded, the oldest fault

recording will be overwritten, unless memori e been cleared in the interim. If more
than 199 start or end signals have occurr@ a single fault, then FT_RC: Fault
| a

Protection signals during a fault, including the sign% he settable pre-fault and
h

mem. overflow will be entered as I. If the time and date are changed
during the pre-fault time, the signal F aulty time tag is generated.

In addition to the fault signals, the mea
memory.

The fault recordings can be om the local control panel or through the PC or
communication interfaces

N
S

d fault data are also entered in the fault

L 4

Q
o
&

L 4
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3-95



3 Operation

(continued)

1 2 3 4 5 6 7
FT RC: Record. c ¢
(035000 ]

1 [ L

Signal 1 1 >1 + CT200 F I(f?iosau t mem.
Signal 2 1 R 035 001 1]
S'ig]nal 3 1 L
Signal n 1 .

FT RC: Fault
recording n

L * 1

AFT_RC: Pre-fault
time

[ 003 078 1
AFT_RC: Post-fault
time

[ 003 079 1

(éb
Y

Fault me

Measured value 1

Measured value 2

Measured value 3

Measured value n
#MAIN: Time tag
306 021

MAIN: General

reset
003 002 1]
: execute

«

FT RC: Reset ¢

recording

[ 003 006 ]
A1: execute
0
s 1 n FT_RC: Fault recording n

0: don't execute 1 003 000

1: execute 2 033 001
3 033 002
4 033 003
5 033 004
6 033 005
7 033 006
8 033 007

2 180 (620161A
4

3-70 Fault memery
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3 Operation

(continued)

Fault value recording

The following analog signals are recorded:

O Phase currents *

O Phase-to-ground voltage Va.g %

O Residual current, evaluated by the C232 \

The signals are recorded before, during and after a fau imes for recording before

of (50 Hz) is available for

of eight faults. The maximum
set pre-fault and post-fault

, then recording will terminate

and after the fault can be set. A maximum time peri
recording. This period can be divided among a maxim
recording time per fault can be set. If a fault, inclu
times, lasts longer than the set maximum recor;
when the set maximum recording time is reac

if it er than the set maximum recording
aximum recording time minus a

set to zero.

The pre-fault time is exactly adhered
time. Otherwise; the pre-fault time is
sampling increment, and the post-fault

If the maximum recording time exceeded, the analog values for the oldest fault
are overwritten, but not the bin . If more than eight faults have occurred since
the last reset, then all data fo oldest fault are overwritten.

L@ can only be read out through the PC or

values of all faults remain stored. When the supply voltage is
cleared.

The analog data of the fa
communication inte

After a warm re
interrupted all faul

>
O
N

O
Q>®

L 4
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3 Operation

(continued)

FT RC: Record. ¢
in progress
(70858007

[ 003 078 ]
FT RC: Post-fault
time

L 4
FT RC: Max, \
recording time
[ 003 075 ]
FT RC: Pre-fault
time

[ 003 079 ]
12 BAnalog channel 1
R
|
1B Analog channel 2

R

1c Bnalog channel 3
VA-G
IN og el 7

MAIN: General
reset

ﬂ[ 003 002 1
1: execute

FT RC: Reset

recording
003 006 1
. execute

2275121A

3 180

3-71 Fault valuérecording
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3 Operation

(continued)

Disabling or enabling
DTOC protection

O

3.16 Definite-Time Overcurrent Protection (Function Group DTOC)O

A three-stage definite-time overcurrent protection function (DTOC protection) is
implemented in the C232. Two separate measuring systems are available for this
purpose:

O Phase currents system

O Residual currents system @

DTOC protection can be disabled or enabl Qlocal control panel. Moreover,
enabling can be carried out separately, for rameter set.

«

DTOC: General
enable USER

[ 022 075 ]
—

DTOC: Enabled

[ 040 120 ]

Phase current stages

L 4

C232-302-401/402/403/404-603 / C232/EN M/A23

* | Parameter DTOC: Enable
PSx
set 1 072 098
set 2 073 098
set 3 074 098
set 4 075 098

1 % % 1975088
3-72 Disabling or abl\ protection

The three phase currents are monitored by the C232 with three-stage functions to detect

when they exceed the set thresholds. Alternatively, two different threshold types can be
active. The “dynamic” thresholds are active for the set hold time of the “dynamic
parameters” (see “Activation of Dynamic Parameters”); the “normal” thresholds are
active when no hold time is running. If the current exceeds the set thresholds in one
phase, timer stages are started. Once these stages have elapsed, a signal is issued.
The timer stages may be blocked via appropriately configured binary signal inputs.

When the inrush stabilization function (see: ‘Main Functions’) is triggered, the 1st stage
of the DTOC function is blocked.
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3 Operation

(continued)

DTOC: Enabled

040 120 ] .
*MAIN: Protection
active
306 001

3-100
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MAIN: Rush | DIOC: Starting A
restr, A trig.
041 027 1 305 458 )
IN: Rush DTOC: Starting B o
restr, B trig.
041 028 1] | 305 459 )
IN: Rush DTOC: Starting C e
restr. C trig. o
[ 041 029 1 — « 305 460
DTOC: Blocking o oa0C: T
+I> EXT P [ ™ ]
[ 041 060 1 DTOC: I>
: 1 [
ccPSx
) [ * ] £ 0 DTOC: tI> elapsed
DTOC: I> dynamic ! ' ’
cPSX [ 040 010 ]
L+ 1
1 [ L g1 =T DTOC: Starting I>
Ia o « !
g [ 040 036 ]
1B 1T .
Ic o 4]
<
DTOC: Blocking o Dagc: t>
£I>> EXT . L * 1
[ 041 061 1 DTOC: 5> — —
cPSx [ ]
q *
t 0 .
DIOC: I>> dynamic ‘ | DHoC: 5>
cPSx[ . ] [ OEO 033 1
1 [ )
1T Si—e I%EOC: Starting
17 [ 040 029 ]
1T
«
DIOC: Blocking o pagC: tD>>
tI>>> EXT P [ = ]
[ 041 062 ] DTOC:, I>>> ] -
cPSx [ ]
q *
t 0 .
DIOC: | I>>> ' | 2%g§5e31>>>
MAIN: Dynam. & CdY“aE““ . [ 040 012 1
aram. active
040 090 ] N o DIOC: Startin
| : i
LT A 155> 9
1T [ 039 075 ]
1T
Parametes DTOC: I> DTOC: I> dynamic |DTOC: I>> DTOC: I>> dynamic
PSx PSx PSx PSx
set 1 017 000 017 080 017 001 017 084
set 2 073 007 073 032 073 008 073 033
set 3 074 007 074 032 074 008 074 033
set 4 075 007 075 032 075 008 075 033
Parameter DTOC: I>>> DTOC: I>>> DTOC: tI> DTOC: tI>> DTOC: tI>>>
PSx dynamic PSx | PSx PSx PSx
set 1 017 002 017 085 017 004 017 006 170 007
set 2 073 009 073 034 073 019 073 020 073 021
set 3 074 003 074 034 074 019 074 020 074 021
set 4 075 009 075 034 075 019 075 020 075 021
2 20 SBZT507A
3-73 Phase current stages




3 Operation

(continued)

1 2 3 4 5 6 ‘ 7

DTOC: tI> elapsed 4dproc: Trip
signal tI>

[ 040 010 1 % [ 641 020 ]

DTOC: tI>> DTOC:; Trip

elagsed signal tI>>

[ 040 033 1 [ 040 011 ]

DTOC: tI>>> DTOC: Trip

elagsed signal tI>>>

[ 040 012 ] [ 040 076 ]

3 & 2275122A
3-74 Trip signals of the DTOC phase current stages

L 4

N
S

N
o
&

L 4
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3 Operation

(continued)

Enabling or disabling the
residual current systems of
DTOC protection

Residual current stages

Residual current

C)O

The residual current systems of DTOC protection can be disabled or enabled from the

local control panel or via binary signal inputs. %
C

The residual current is monitored with three-stage functions t \/hen it exceeds
the set thresholds. Alternatively, two different threshold type active. The

“dynamic” thresholds are active for the set hold time of the“dynamiic parameters” (see
“Activation of Dynamic Parameters”); the “normal” threshelds active when no hold
time is running. If the residual current exceeds the s r ds, timer stages are
started. Once these stages have elapsed, a signal igliss

The timer stages may be blocked via appropriatély igured binary signal inputs.
Furthermore, the timer stages can — dependi setting - be blocked automatically

for single-pole or multi-pole startings.

The trip signals of the residual current s not enabled unless the operating mode
of the general starting is set to With s INNIneg.

residual current.

The C232 will use the residual @culated from the three phase currents as the

IA

3

&

DTOC: IN .

Ic

307 150

2275123A

3-75 Selecting the measured variable

L 4

3-102
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3 Operation

(continued)

DTOC: Enabled

DeoC : Starting N

040 120 1 305 461
IN: System IN
£"840%%33 1 -
. DTOC: tIN>
DTOC: Blockin ol
+IN> EXT 9 21 PS
041 063 ]
IN: Block 4
tim.st. IN,neg — DTOC: IN>
306 400
1 ¢ PSx _ DTOC: tIN>
MAIN: Dyn%mA [elgggegm ]
aram. active L IN> i
F 040 090 ] lcgggc IN> dynamic
* o]
i 1 [
+DTOC: IN T ]%EIOC: Starting
>
307 150 [ 040 077 ]
b4
DTOC: Blocking 5] nggcz N>
TIN>> EXT = « [ x
[ 041 064 1 1 DTOC: IN>> 1 -
lcPSx
[ * ] t 0
] T i H
DIOC: IN>> ‘ i proc: LIN>
ucdynamlc Psx [ 0%0 121 ]
DTOC: Starting
IN>>
[ 040 041 ]
«
DTOC: Blocking CBE;O{C: >
S L
— —
t 0 DTOC: tIN>>>
elapsed
[ 039 079 1
DTOC: Starting
TN>>>
[ 039 078 ]
Psrameter DTOC: IN> DTOC: IN> dynamic|DTOC: IN>> DTOC: IN>>
PSx PSx PSx dynamic PSx
set 1 017 003 017 081 017 009 017 086
set 2 073 015 073 035 073 016 073 036
set 3 074 015 074 035 074 016 074 036
set 4 075 015 075 035 075 016 075 036
Parameter DTOC: IN>>> DTOC: IN>>> DTOC: tIN> DTOC: tIN>> DTOC: tIN>>>
PSx dynamic PSx PSx PSx PSx
set 1 017 018 017 087 017 008 017 010 170 019
set 2 073 017 073 037 073 027 073 028 073 029
set 3 074 017 074 037 074 027 074 028 074 029
set 4 075 017 075 037 075 027 075 028 075 029
00 SBZ750%
3-76 Residual current stages
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3 Operation

(continued)

1 3 4 5 B ‘ 7
DTOC: tIN> ol DTIOC: Trip
elaﬁ)sed signalgtIN>
[ 040 013 ] [ 041 021 ]
DTOC: tIN>> 'y DTIOC: Trip
ela%sed signal tIN>>
[ 020 121 ] [ 040 028 ]
DTOC: tIN>>> ' DTIOC: Trip
elapsed signal TIN>>>
[ 039 079 1 [ 040 079 ]
MAIN: Gen. T
starting mode
017 027 1
: With start.
IN, Ineg
7 80 2275124A
3-77 Trip signals of the DTOC residual current stages

Hold-time logic for the
treatment of intermittent

ground faults

3-104

A hold-time logic for theytreatment of intermittent ground faults is implemented in the
C232.

o

a

As the I startingfin the residual current stage starts, the hold time is reset. At the
same timefthetstarting time is accumulated at the onset of > starting.

As Ig> starting'ends, the timer stage DTOC: Puls.prol.IN>,intPSx is started
and the charging of the accumulation buffer is thereby prolonged by the set value of
the gimeristage.

The accumulation result is compared with the settable limit value
DE,OC tIN>, interm. PSx.

If the limit value is reached and a general starting is present, then a trip results,
provided that it is permitted by the relevant global settings.

B MAIN: Block tim.st. IN,neg
(address 017 015)

B MAIN: Gen. starting mode
(address 017 027)

B MAIN: Fct.assig.trip cmd.1
(address 021 001)

B MAIN: Fct.assig.trip cmd.2
(address 021 002)

If the limit value is reached while the timer stage
DTOC: Puls.prol.IN>,intPSx is running, then a trip
will occur at the onset of the next general starting phase.

With each release of the trigger stage Iy>, the set hold-time

DTOC: Hold-t. tIN>,intmPSx is restarted. When the hold time elapses or after
the hold-time logic has issued a trip (DTOC: Trip sig. tIE>,intm.),
accumulation is stopped and the accumulation buffer is cleared.
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3 Operation

(continued)

MAIN: General

6 ‘ 1

L 4
A
DTOC: Puls.prol.
IN>,intPSx
* 1
DTOC: tIN,interm.
PSx
L * 1
DTOC: Hold-t.
tIN>, intmPSx
L* 1
1 [ o
©) DTOC: Trip sig.
. HV £IN>, intm.
DIOC: Starting Hold-time logic & [ 0387073 ]
[ 040 077 ] DTOC: t2 N -
‘ 305 454
DTOC: Pulse .
prolong. runn.
305 462
c. @0t DTOC: H.-time

tIN> 1. ru%n

[ 0407G86

) DTOC: tIN>
startin i .

interm, elapsed
[ 040 080 1 [ 040 099 ]p

* | Parameter DTOC; Puls.prol. |DTOC: tIN,interm.
IN>,intPSx PSx tI

set 1 017 055 017 056

set 2 073 042 073 038

set 3 074 042 074 038

set 4 075 042 075 038

9 100 19750194
3-78 Hold-time logic for definite-time characteristics,
L 2 \< ’

L 4
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3 Operation

(continued)

o
w
~
2
S
-

L 4

DTgC: Starting
[ 040 077 1

«+DTOC: Pulse
prolong. runn.
305 462

DTOC: H.-time
tIN>,i. runn
[ 0407086 ]

#DTOC: t2 N

305 454

DTOC: Trip sig.
tIN>  intm.
[ 0397073 1

Settings
<:> DTOC: Puls.prol. DTOC: tIN, 1 DTOC: Hold-t.
IN>, intPSx PSx tIN>, intmPSx
Setting = 80ms Setting = Setting = 300ms

10 12 SATS001A
3-79 Signal flow for values below the accumula?a@
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3 Operation

(continued)

DTOC: Starting
IN>
[ 040 077 ]

+DTOC: Pulse

prolong. runn.
305 462

DTOC: H.-time
tIN>,i, runn

[ 0407686 1

#DTOC: t2 N

305 454

tIN>, intm.
[703$7073 1

DTOC: Trip sig.

<I>=  Sstartings not

illustrated
have occurred
here.

Settings

(:)DTOC: Puls.prol.

IN>,intPSx

Setting = 80ms

3-80 Signal flow for es e

C232-302-401/402/403/404-603 / C232/EN M/A23

: tIN,interm. <:> DTOC: Hold-t.
PSx tIN>, intmPSx

Setting = 15ms Setting = 300ms

SB5002A

cumulation limit value
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3 Operation

(continued)

Disabling or enabling

O

3.17 Inverse-Time Overcurrent Protection (Function Group IDMT) 0

The inverse-time overcurrent protection (IDMT) function operates with three sgparate
measuring systems:

O Phase currents

O Negative-sequence current \
O Residual current 0@

IDMT protection
IDMT protection can be disabled or enabled from thelintegrated local control panel.
Moreover, enabling can be carried out separate ach parameter set.
1 3 4 ‘ 6 7
« K
IDMT: General
enable USER
[ 017 096 1
— —
IDMT: Enabled
[ 040 100 1
IDMT: Enable
PS
+ | Parameter IDMT: Enable
PSx
set 1 072 070
set 2 073 070
set 3 074 070
set 4 075 070
1 80 19750204
3-81 Disabling or enabling IDMT ction

Time-dependent
characteristics

3-108

The measuring systems for the evaluation of the three phase currents, the negative-
sequence current system and the residual current operate independently and can be set
separately. The user can select from a large number of characteristics (see table
below). The measured variable is the maximum phase current, the negative-sequence
current, or the residual current, depending on the measuring system. The tripping
characteristics available for selection are shown in Figures 3-82 to 3-85 .
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3 Operation

(continued)

O

Formula for tg

No. Tripping Formula for the Constants
Characteristic Tripping Release
Characteristic Characteri*‘c
k=0.01to 10.00 a b c R
0 Definite Time t=k \
Per IEC 255-3 a @
t=k —M—
| b
) -
Iref
1 Standard Inverse 0.14 0.02
2 Very Inverse 13.50 1.
3 Extremely Inverse .
4 Long Time Inverse .
Per IEEE C37.112 R
t, =k —
(/] »
/ref
5 Moderately Inverse 0.0515 0.0200 0.1140 4.85
6 Very Inverse \ 19.6100 2.0000 0.4910 21.60
7 Extremely Inverse % 28.2000 2.0000 0.1217 29.10
Per ANSI
bk R
[/J »
Iref
8 Normally Inverse 8.9341 2.0938 0.17966 9.00
9 Short Time Inverse 0.2663 1.2969 0.03393 0.50
5.6143 1.0000 2.18592 15.75

L 2

10 Long Time In e\@
11 RI-Type |@

fok

0339 0.236

)

12 RXIDG-Type Inverse

t=k-[5.8—1.35.|nL

ref

&

C232-302-401/402/403/404-603 / C232/EN M/A23
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3 Operation

(continued)

I/ref

\szsoKaA

|EC 255-3, Standard Inverse IEC 255-3, Very Inverse
1000 | 1000 + |
‘\ \
100+ '.\ 100 =N
k=10 \ I
1 €L N,
10 10 — =10
tis -1 t/s \
1 N,
N— AN
k=0.1 —
R =0. 1T R —
01 k=0.05 0.1 = k=0.1
k=0.05
0.01 +—+—+—+—+—+—+—+—+—+—+ i O e S B B A A
012345678 91011121314151617 181920 01234 9 10 11 1213 14 15 16 17 18 19 20
/iref I/lref
S8Z50K1A S8Z50K2A
Characteristic No. 1 Characteristic N
IEC 255-3, Extremely Inverse IEC 255-3, Long Time Inverse
1000 T
| \\
100 \s\ k=10
10 + \\\ N — k=1
tis
k=10
T T —— k=0.1
—~ \_ =0.
— k=1 k=0.05
01+ 01T
T—
N
0.01 +—+—+—+—+—+—+—+—+—+—+—+—+ L O e A e B B e A A
012345678 9101112131415161788 19 012345678 91011121314151617 181920

I/lref

S8Z50K4A

Characteristic No. 3

Characteristic No. 4

3-82

Tripping characteristics per IEC 20

Q>®

3-110
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3 Operation

(continued)
IEEE C37.112, Moderately Inverse IEEE C37.112, Very Inverse
1000 1000
100 \\ 100
|
\
10k \\ k=10 107 10
tis = tis
TF k=1 17
\K .
0.1 k=0.1 0.1
k=0.05 k=0.1
k=0.05
0.01 —+—+—+—+—+—+—+—+—+—+—+— [ — 0.01+ e+
012345678 91011121314151617 181920 7 8 9 1011121314151617 181920
/iref /iref
S8Z50K5C S8Z50K6C
Characteristic No. 5
IEEE C37.112, Extremely Inverse
1000 T4
i\\
100 F \‘\‘
\ \\
10 N
ts NN =10
FEA\N
\\\\
\\\
0.1
0.01+ ——t

4*5 61

01112131

/iref
S8Z50K7C
Characteristic No. 7
3-83 Tripping characteristics perlEEE C37.112
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3 Operation

(continued)

ANSI, Normally Inverse ANSI, Short Time Inverse
1000 1000 ‘ ’
\
100 \ 100
N
10 \- ™ 10 =\
t A t X
s s
k=10 \
1 SN 1R
— k=10
\\ k=1 \
0.1 N 0.1
\\\\\ 7 k=1
< =
k=0.1 k=0.1
0.01 — T ‘k=0. 0.01 \\\\ t —1 ‘ t t } —
01234567 8 91011121314151617 181920 1011 12 13 14 15 16 17 18 19 20
Nlref Nlref
S8Z50K8C $8Z50K9C
Characteristic No. 8 Characteristic

ANSI, Long Time Inverse

1000
100F \
\
10
T~
tis \ k=1
i ——
\,
I k=0.
0.1 k=0
0.01 I I b
01234586738 91011121314151617%

Nlref

8Z50KAC

Characteristic No. 10

3-84 Tripping characteristics per ANSI O

Q>®

3-112
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3 Operation

(continued)

RI-Type Inverse RXIDG-Type Inverse
1000 1000 ’
100+ o 100+
T —
k=10 k=10
10 & 10 £
AN —
t/s =1 tis
— k=1
1 N 1
AN k=0.1 o1
0.1 k=0.05 0.1 K=0.05
0.01 +— - 0.01 1111!11111111111
012345678 91011121314151617181920 012 6 7 8 91011121314151617 181920
Ilref Illref
S8Z50KBA S8Z50KCA

3-85 RI-type inverse and RXIDG-type inverse tripping characteristics \
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3 Operation

(continued)

Phase current stage

3-114

The three phase currents are monitored by the C232 to detect when they exceed the set
thresholds. Alternatively, two different threshold types can be active. The “dynamic”
threshold is active for the set hold time of the “dynamic parameters” (see “ActiVation of
Dynamic Parameters”); the “normal” threshold is active when no ho is running.
The IDMT protection function issues a starting signal if 1.05 ti t etireference
current is exceeded in one phase. The C232 determines the m e three phase
currents for further processing. As a function of this current %

set characteristic,
the C232 will determine the tripping time. Furthermore, a mi ip time can be set;

the trip time will not fall below this minimum independenﬁ nitude of the current.
When the inrush stabilization function (see: ‘Main Funeii he C232’) is triggered,
the phase current stage is blocked.

The inverse-time stage can be blocked by way of a opriately configured binary
signal input.
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3 Operation

(continued)

1 2 3 4 5 6 7
MAIN: Rush
restr. A trig.
041 027 1
IN: Rush
restr. B trig.
1028 ]
IN: Rush”,
restr. C trig.
[ 041 029 ]
IDMT: Enabled @
040 100 1 |
IN; Protection 4
acitm;levui %’LS)MT: Iref,P
»—C.—c X —
MAIN: Dynam.
aram. ictive g _ 1 IDMT: Starting A
040 090 1 IDMI: Iref,P ot 558
Cdy“aE“lc ,,Psx] B IDMT: Starting B e
“ ’7 c 304 360
IDMT: Starting C
1,05 Iref 308 351
1 L = = IDMT: Startin
A T & 21 Tref P> g
I [ 046 080 3
15 il L
Ic = =W 4]
-t Pz :
IDMT: Gharac- Setting
teristic f Rx IDMT: Characteristic P PSx
IDMT: Factor 1: IEC Standard Inverse
kt'P[ *PSX ] 2: IEC Very Inverse
IDMT; Min. trip 3. IEC Extr. Inverse
time P Psf ] 4: IEC Long Time Inv.
Setting IDMT: Hold time P 5: IEEE Moderately Inv.
IDMT: Reset P PSx PEx [ % ] 6: IEEE Very Inverse
1: Without delay IDMT: Reset P 7: IEEE Extremely Inv.
2: Delayed as per_charl PSx [ * ] 8: ANSI Normally Inv.
9: ANSI Short Time Inv.
IDMT: Block. ¢ .
tIref,P> EXT 10: ANSI Long Time Inv.
[ 040 101 ] —c
;I—I: 11: RI-Type Inverse
@ 12: RXIDG-Type Inverse
IlivMT: Memory P
clear
1 L [ 040 110 ]
Ip max/lref P IDMT: HOld time
=t ! P runnlng
[ 040 053 ]
IDMT: tIref,P>
elapsed
[ 040 082 ]
+ | Parameter IDMT: Iref,P IDMT: Iref,P IDMT: Charac- IDMT: Factor
PSx dynamic  PSx teristic P PSx kt,P PSx
set 1 072 050 072 003 072 056 072 053 |
set 2 073 050 073 003 073 056 073 053 |
set 3 074 050 074 003 074 056 074 053 |
set 4 075 050 075 003 075 056 075 053 |
« | Parameter IDMT: Min. trip | IDMT: Hold time P| IDMT: Reset P
time P PSx PSx PSx
set 1 072 077 072 071 072 059
set 2 073 077 073 071 073 059
set 3 074 077 074 071 074 059
set 4 075 077 075 071 075 059
2 00 S87511A
3-86 Phase current stage
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3 Operation

(continued)

X

L 4

9

IDMT: tIref,P> IDMT: Tiip signal

elagsed % tIref,P
[ 040 082 ] [ 040 084 ]

3 6 2275125A

The C232 determines the nega ence current — based on the set rotary field —
according to the followin a

3-87 Trip signal of the phase current stage

Negative-sequence current
stage

Clockwise rotating field:

!neg 25"(!A +§2 IB%

Anticlockwise rotating field:

11 @
e
a=ej12&

2 j240

§=

hold is active for the set hold time of the “dynamic parameters” (see “Activation of
amic Parameters”); the “normal” threshold is active when no hold time is running.
e IDMT protection function issues a starting signal if the negative-sequence current
exceeds a value of 1.05 times the set reference current. As a function of the set
characteristic and of the residual current, the C232 will determine the tripping time.
¢ Furthermore, a minimum trip time can be set; the trip time will not fall below this
minimum independent of the magnitude of the negative-sequence current.

%ative-sequence current is monitored by the C232 to detect when it exceeds the
\ sholds. Alternatively, two different threshold types can be active. The “dynamic”
th
h

When the inrush stabilization function (see: ‘Main Functions of the C232’) is triggered,
the negative-sequence current stage is blocked.

The inverse-time stage can be blocked by way of an appropriately configured binary

signal input. Furthermore, the inverse-time stage can — depending on the setting - be
blocked automatically for single-pole or multi-pole startings.
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3 Operation

(continued)

MAIN:
restr.
hAO41 027 1
IN: Rush
restr.
041
IN: Rush
restr.
[ 041 029 ]
IDMT: Enabled
040 100 1 |
IN; Protection
active
306 001
MAIN: Dynam.

aram. active
040 090 ]

AMAIN: Rotary
field
[ 010 049 ]
A

[ =
o w

MAIN: Gen.
starting mode

E 017 027 1
ALl: With start. IN
, Ineg

IDMT: Block.
tlref,neg>EXT
040 102 ]

AIN: Block
tim.st. IN,neg

306 400

1: Without delay

IDMT: Reset neg.
PS;

IDMT: Character. neg. PSx

IEC Standard Inverse
IEC Very Inverse

IEC Extr. Inverse
IEC Long Time Inv.
IEEE Moderately Inv.
IEEE Very Inverse
IEEE Extremely Inv.

2 3 5
—>1]
—&]
| b4
“’ %gMT: Iref, neg
q ¢ Psx
B
IDMT: Iref,neg
H ¢ dynamic PSx
L * 1
— —
1.05 Iref
{4* Ineg/Iref,neg —
He
1 [ 1 [
1Y
Ineg N
- 7 :
IDMT: Character. Setting
neg. PSx
*
DMT: Factor || I
kt,neg PSx
[ » 2
IDMT: Min.trip || 9
time negPSx
[ * ] 4:
Setting IDMT: Hold time || 9
neg PSx 6:
IDMT: Reset neg. PSx * '
7
8

2: Delayed as pergchar,

9
10:
11:
12:

: ANSI Normally Inv.

ANSI Short Time Inv.
ANSI Long Time Inv.
RI-Type Inverse
RXIDG-Type Inverse

Parameter IDMT: Iref,neg IDMT: Iref,neg IDMT: Character. | IDMT: Factor
PSx dynamic PSx neg. PSx kt, neqg PSx
set 1 072 05 072 00 072 057 072 05
set 2 073 05 073 00 073 057 073 05
set 3 074 05 074 00 074 057 074 05
set 4 075 05 075 00 075 057 075 05
Parameter IDMT: Min.trip IDMT: Hold time |IDMT: Reset neg.
time negPSx neg PSg PSx
set 1 072 078 072 072 072 060
set 2 073 078 073 072 073 060
set 3 074 078 074 072 074 060
set 4 075 078 075 072 075 060

IDMT: Starting
Iref ne8>
[ 0407167 1

IDMT: Memory
neg clear
[ 040 111 ]

IDMT: Hold time
neg runn,
[ g40 113 ]

IDMT: tIref,neg>
elapsed

[ 040 109 ]
IDMT: Tri%

318. tIref, neg>
[ 040 108 ]

2275126A

3-88

Negative-sequence current stage
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3 Operation

(continued)

The C232 will use the residual current calculated from the three phase currents as the
residual current. .

Residual current

7

‘ 5 % >
3
IDMT: IN .
307 100

K\ 2275127A
3-89 Selecting the measured variable @

Residual current stage \
The residual current i itored by the C232 to detect when it exceeds the set

thresholds. Alterna o different threshold types can be active. The “dynamic”
threshold is activ, et hold time of the “dynamic parameters” (see “Activation of
Dynamic Pasameters”); the “normal” threshold is active when no hold time is running.
nction issues a starting signal if the residual current exceeds a
the set reference current. As a function of the set characteristic and
of the r u rrent, the C232 will determine the tripping time. Furthermore, a

minimum, tripytime can be set; the trip time will not fall below this minimum independent
of the/magnitude of the residual current.

Trse-time stage can be blocked by way of an appropriately configured binary

1
w
+++

S put. Furthermore, the inverse-time stage can — depending on the setting - be
cked automatically for single-pole or multi-pole startings.
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3 Operation

(continued)

IDMT: Enabled

enabled
hA%4O 133
N: Dynam
aram Ogctlve

01

«IDMT: IN

307 100

MAIN: Gen.
starting mode
017 027 1

IN, Ineg

IDMT: Block.
tIref,N> EXT

%AIN Bgock

306 400

0
hAIN System IN

: With start.

tim.st. IN,neg

&
] .

ck?IIIA—c PSx [ .

c dynaEnlc

1

IDMT; Iref,N

IDMT: Iref,N
bsx
*

]

]

—

1.05 Iref

IN/Iref W

Setting

IDMT: Reset N PSx

1: Without delay
2: Delayed as per char.

MT: Characteristic N PSx

IEC Standard Inverse

IEC Very Inverse

IEC Extr. Inverse

IEC Long Time Inv.

IEEE Moderately Inv,

IEEE Very Inverse

IEEE Extremely Inv,

¢ ANSI Normally Inv,

: ANSI Short Time Inv.
: ANSI Long Time Inv.
¢ RI-Type Inverse
: RXIDG-Type Inverse

IDMT: Iref,N
PSx

IDMT: Iref, g

IDMT: Charac-

IDMT: Factor kt,N
PSx

dynamic teristic N PSx
072 052 072 005 072 058 072 055
073 052 073 005 073 058 073 055
074 052 074 005 074 058 074 055
075 052 075 005 075 058 075 055

IDMT: Startlng
Tref
[ §46 081 1

IDMT Memory N
[ 040 112 ]

IDMT: Hold time

N runnin
[ 040 05% 1

IDMT: tIref,N>
elagsed
040 083 1

Parameter IDMT: Min. trip |IDMT: Hold time N| IDMT: Reset N
time N PSx PSx PSx

set 1 072 079 072 073 072 061

set 2 073 079 073 073 073 06

set 3 074 079 074 073 074 06

set 4 075 079 075 073 075 06

205 SBZ75134
90 Residual current stage
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3 Operation

(continued)

9

IDMT: tIref,N> IDMT: Trip signal

elagsed % tIref,N>
[ 040 083 ] [ 040 085 1]

8 o 2275128A
3-91 Trip signal of the residual current stage

Holding time
As a function of the current, the determine the tripping time and start a timer
stage. The setting for the holdi efines the period for the elapsed IDMT starting

time to be stored after th ing dropped out. If the starting time returns while the
hold time elapses, the ing time is added to the stored time. If the sum of the
starting times reache ping time determined by the C232 then the appropriate

message is issued. IN g time does not return while the hold time elapses then
the memory storing f the starting times will — in accordance with the setting -

be cleared either witho ay or according to the set characteristic. The phase current
stage serves as@ e to illustrate the effect of the holding time in Figure 3-92.

L 4

Q
o
&

L 4
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3 Operation

(continued)

IDMT: Startlng
Ize
5465080 1

IDMT: Hold time
P runnlng
040 053 ]

Determ. trip time - ——""7"—H""————— " ————— G — — S = —

600 ms
400 ms —
Per chayactepistic
200 ms  —
Nen-delayed

IDMT: tIref,P>
elagsed
[ 040 082 ]

IDMT: Startlng
Ire
5465080 1

IDMT: Hold time
P running
040 053 ]

Determ. trip time @ - — —— — | —— ——f L p——

600 ms Non-delayed

400 ms
Per characteristic
200 ms
IDMT tIref P>
e ag
040 082 ] @
«| Parameter IEMT: Hold time P
X
sef 1 072 071
set 2 073 071
set 3 074 071
set 4 075 071
0 13 1975005
3-92. The, effect of the holding time illustrated for the phase current stage as an example

€ase)A: The determined tripping time is not reached.
Case'B: The determined tripping time is reached
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3 Operation

(continued)

Disabling or enabling limit
value monitoring

Monitoring phase currents
and phase voltages

O

3.18 Limit Value Monitoring (Function Group LIMIT) 0
L 4
Limit value monitoring can be disabled or enabled from the integrat | control panel.

The C232 offers the possibility of monitoring the following mvalues to determine
if they exceed a set upper limit value or fall below a set lo i alue:

Maximum phase current
Minimum phase current Q

Maximum phase-to-phase voltage

Minimum phase-to-phase voltage

Maximum phase-to-ground voltage

Minimum phase-to-ground voltagx
0

If one of the measured values exce r falls below one of the set upper or lower limit
values, respectively, then a sign% d once a set time period has elapsed.

If only one voltage transfofmenis the C232 needs to be informed via the setting
MAIN: M.v.asg. bay on which voltage (phase-to-ground or phase-to-phase
voltage) is connectedding on this setting, the triggers for the monitoring of the

O oo o o g

phase-to-ground or pha -phase voltages are enabled. If three current or voltage
transformers are fitt her the variables of one three-phase system can be
monitored or, alternati ingle-pole monitoring of the current or voltage of different
transformers is ib,

Q
o
&

L 4

3-122

C232-302-401/402/403/404-603 / C232/EN M/A23



3 Operation

(continued)

b4
LIMIT: Enabled
USER

[ 014 010 ] %
[ \
0

LIMIT: Enabled

1o
0: No [ 040 074 ]
b4 b 4
MAIN; Device 1: Yes . LIMIT: I>
2003530 [ 014 004 ]
: No (= off)
#MAIN: Enable I xl ol 17 I— éﬂ’llgédﬂ)
306 026 H]‘—‘ [ OEO 220 ]
01\3ILAIN; Enable I, 2
306 027 LIMIT: I>> LIMIT: tI>>
1 [ +—c

[ 014 032 ]

ﬂg« L]
&
>
[N

t 0 LIMIT: tI>>

2
— —
1...2 & elagsed
i [ 040 221 ]
b4
I LIMIT: tI<
[ 014 021 ] [ 014 033 ]
[ 1

t 0
L g B LIMIT: tI<
— LT elagsed
[ 040 222 ]
b4 b 4
LIMIT: I<< LIMIT: tI<<

[ 014 022 ] [ 014 034 ]
!7 1

Imin

t 0
T L g 91 LIMIT: tI<<
elagsed
[ 040 223 ]

N 4
L TN
% 190 ( ’ FzE0A

3-93 Limit value monii rin@num and maximum phase current

2
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3 Operation

(continued)

1 2 ‘ 4 ‘ 5 ‘ 6 ‘ 7
. « «
LIMIT: Enabled LIMIT: VEE> LIMIT: tVPP> S
[ 040 074 1 &
[ 014 027 ] [ 014 039 ]
*MAIN; Protection 1
active
306 001
1T t IT; tVePP>
. bl elagsed
eMAIN: Enable VPP T cl [ 040 228 ]
306 031 44—‘
. « «
B gpnante c2 LIMIT: VPE>> LIMIT: tVP
306 032 *
1 - [ 014 028 ]
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3-94 Limit value monitoring of maximum and minimum phase-to-phase voltage and maximum and minimum phase-to-ground voltage
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3 Operat

(continued)

ion

O

Monitoring the neutral- 0

displacement voltage

The neutral-displacement voltage calculated from the three phase-to-ground voltages is
monitored by two stages to determine whether it exceeds set thresholds? If the
thresholds are exceeded, a signal is issued after the set time@has elapsed.

LIMIT: Enabled
[ 040 074 ]

#MAIN: Protection
active
306 001

VA-G

vC-G

2 ‘ 3 ‘ 4 5 0@ ‘ 7
ﬂ&r Q
« ‘i@
LIMIT: VNG> ¢ tVNG>
¢
[ 014 043 ] [ 014 045 ]

L [,1/3%
M t 0 LIMIT: tVNG>
. elagsed
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SBIO2G8A

3-95 Monitoring the neutral-displacement volt; @
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3 Operation

(continued)

Monitoring the linearized
measured DC values

The direct current that is linearized by analog measured data input is monitored by two
stages to determine if it exceeds or falls below set thresholds. If it exceeds of'falls below
the thresholds, a signal is issued once a set time period has elapse%
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\}Q}

1 2 3 4 7
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3-96 Monit linearized direct current
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Tel. : +65 67 49 07 77
Fax : +65 68 41 95 55

Pacific
Tel. : +65 67 49 07 77
Fax: +65 68 46 17 95

China | |

Tel. : +86 10 64 10 62 88
Fax : +86 10 6410 62 64 Q
India

Tel. : +91 44 2431 7100

Fax : +91 44 2434 1297

North America
Tel. : +1 (484) 766- 0
Fax : +1 (484) 766-

Central Ameri
Tel. : +52 55 11 000
Fax : +52 55 3

Sout i
Tel. : 3491 7469
Fa 13491 7476

F
T@ (0)1 40 89 66 00
ax "33 (0)1 40 89 67 19

itish Isles
el.: +44 (0) 1785 27 41 08
Fax:+44 (0) 178527 4574

Northern Europe
Tel. : +49 69 66 32 11 51
Fax : +49 69 66 32 21 54
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Tel. : +48 22 850 96 96
|Fax : +48 22 654 55 88

Near & Middle East
Tel. : +971-6-556 0559
Fax : +971-6-556 5133

Mediterranean, North & West Africa
Tel. : +33 (0)1 41 49 88 38
Fax: +33 (0)1 414924 23

Southern & Eastern Africa
Tel. : +27 11 82 05 111
Fax : +27 11 82 05 220
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