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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
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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 ]
VPP 1
VPP ,max 2
Y LIMIT: tVPP>>
1. = elagsed
[ 040 229 ]
«
LIMIT: VPB< : tVPE<
*—
[ 014 029 ] [ 014 041 ]
—
S O N LIMIT: tVPP<
elapse
L el [ 630 230 1
c2 4
LIMIT: tVPP<<
—1 T [ 014 042 ]
VPP, min 2
1 t | LIUIT: tVPR<<
° elapse
[ 630 231 ]
«
LIMIT: tVPG>
[ 014 035 ]
—
| T t 0 LIUIT: t7eG>
+MATIN: Enable VPG [e 8586224 1
306 033
MAIN: Enabl . .
. ,3pna e LIMIT: VPG>> LIMIT: tVPG>>
"306 03 *
[ 014 024 ] [ 014 036 ]
VPG —
VPG, max t 0
T : : LIMIT: tVPG>>
elapsed
[ 080 225 1
« «
LIMIT: VPG< LIMIT: tVPG<
*—
[ 014 025 ] [ 014 037 ]
—
t 0
; : LIMIT: tVPG<
el Sy elagsed
I [ 040 226 ]
2 « +«
LIMIT: VPG<< LIMIT: tVPG<<
—1 ’71 [ 014 026 ] [ 014 038 ]
. L
VPG, mi. 2
t 0
: : LIMIT: tVPG<<
1. o elapsed
[ 030 227 1
? 2 2275135A
3-94 Limit value monitoring of maximum and minimum phase-to-phase voltage and maximum and minimum phase-to-ground voltage
3-124 ©232-302-401/402/403/404-603 | C232/EN M/A23




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
[ 040 168 ]
‘
LIMIT: tVNG>>
[ 014 046 ]
t 0 LIMIT: ©VNG>>
elagsed
[ 040 169 ]

SBIO2G8A

3-95 Monitoring the neutral-displacement volt; @

L 4

Q
&
&

L 4
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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%

N
\}Q}

1 2 3 4 7
LIMIT; Starting
IDC,lin>
. [ 0407180 1]
LIMIT: Enabled LIMIT: IDC,lin> EC,
[ 040 074 ] &
[ 014 110 ] ‘ 27
+MAIN: Protection
active
306 001
MEASI: Curr. ing LIMIT: tIDC,lin>
IDC,lin. p.u. elagsed
[ 0647136 ] [ 040 182 ]
LIMIT; Starting
IDC,1lin>>
[ 0407181 1
LIMIT: tIDC,lin>>
[ 014 113 ]
t 0 LIMIT: tIDC,lin>>
elagsed
[ 040 183 ]
LIMIT; Starting
IDC,lin<
. [ 040184 ]
S T: IDC,lin< LIMIT: tIDC,lin<
[ 014 114 ] [ 014 116 ]
t 0 ;
‘ y LIMIT: tIDC,lin<
LT elagsed
[ 040 186 ]
LIMIT: Starting
IDC,lin<<
[ 0407185
« .
LIMIT: IDC,lin<< LIMIT: tIDC,lin<<
[ 014 115 ] [ 014 117 ]
t 0 .
‘ LIMIT: tIDC,lin<<
LT elalgsed
[ 040 187 ]
4 150 @ SBI5066A
3-96 Monit linearized direct current
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3 Operation

(continued)

O

3.19 Programmable Logic (Function Group LOGIC) 0

Programmable (or user-configurable) logic enables the user to link binaw signals within
a framework of Boolean equations.

Binary signals in the C232 can be linked by logical ‘OR’ Ofy operations or by
additional ‘NOT’ operations by setting LOGIC: Fct. ass . outp. n, where

n =1to 32. The Boolean equations need to be defined e use of brackets. The
following rule applies to the operators: ‘NOT’ before ‘AND; re ‘OR’.

A maximum of 32 elements can be processed in Boolean equation. In addition to
the signals generated by the C232, initial conditi overning the equations can be
set from the local control panel, through binary'signahinputs, or through the serial

interfaces.

Logical operations can be controlled
The binary input signals LOGIC: In
function, whereas the input sign
logic can only be controlled fro

u binary signal inputs in different ways.
XT (n=1to 16) have an updating

. Set n EXT (n=1to8)are stored. The
signal inputs that are configured for

ing resetinput (LOGIC: Reset n EXT)
gnal input. If only one or neither of the two

is interpreted as ‘Logic externally set’. If the input

ts are implausible (such as when they both have a
ausible state remains stored in memory.

has also been configured for
functions is configured, the
signals of the two binary si
logic value of ‘1’), th

N
>
$

L 4

Q
o
&

L 4
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3 Operation

(continued)

. L 4

LOGIC: Set 1 USER

[ 034 030 ]
— —
0
1 m LOGIC: 1 has been
set
0: No J [ 034 067 ]
1: Yes
A
INP: Fct.
assignm. U xxx
[ xxx xxx ]
— —
Uxl

Ux2
Ux3
Uxx
LOGIC: 1 set
Address 034 051 externally
Address 034 059 [ 034 075" ]

LOGIC: Set 1 EXT
[ 034 051 1

LOGIC: Reset 1 -
EXT
[ 034 059 ]

f 10 @ DSZ527AB
3-97 Control of logic operations via setting parar?e@d input signals

The @rigger n signal is a ‘triggering function’ that causes a 100 ms pulse to
be issued.

;L
B2
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3 Operation

(continued)

1 2 ‘ 3 4 5 6 ‘
«
LOGII)(l:: gggﬁral
enable .
[ 031 099 ] 4loGIC: Enabled
L [ 034 046 ]
0
1
0: No
1: Yes &|¢
#MATN; Protection LOGIC: Fct.
actﬁ(:}Léve assignm. outp. 1
oo [ 030 000 ]
— —
Signal 1 ®
Signal 2
Signal 3 @
Signal n
LOGIC: Input 1
EXT
[ 034 000 ]
LOGIC: Input 16
EXT
[ 034 015 ]
LOGIC: 1 has been
set
[ 034 067 ]
. .4
LOGIC: 8 has been \ ; o ...3 ¢
set 0: Without timer
[ 034 074 1 stage LOGIC: Time tl
1: Oper./releas. output 1
delay [ 030 002 ]
LOGIC: 1 _set 2: Oper.del./ . T
externally 3 pulsI.,)dur,, gg%gt %me t2
[ 034_ 07571 3: Op./rel.delay, [ 030 003 ]
: retrig 1 —
LOGIC: 8 set 4: Op.del./puls.
[exggzllrnaé%y] dur.L,)rt P — tl,—t% | LOGIC: Output 1
5: Minimum time [ 042 033 ]
LOGIC: Set 1 USER
[ 034 030 ]
LOGIC: Set 8 USER
[ 034 037 1]
21
1 q LOGIC: Output 1
0: don't execute [ 042 032 ]
L 4
1: execute
« H
LOGIC: Trigger 8
[ 034 045 ]
0
Jr1
0: don't execute
) 1: execute D5752C0A
3-98 Setting options for programmable logic (shown here for output 1)
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3 Operation

(continued)

The output signal of one equation can be processed as the input signal for another
higher-order equation, and this makes it possible to have a sequence of interlinked
Boolean equations. The equations are processed in the sequence defined by the order
of each equation so that the end result of a sequence of interlinked Boolean equations is
given by the highest-order equation.

The output signal of each equation is fed to a separate timer stagetthat*has two timer
elements and a choice of operating modes. This offers the passibility“of assigning a
freely configurable time characteristic to the output signal of each Boolean equation. In
the Minimum time operating mode, the setting of timer stagey2 has no effect. Figures
3-99 to 3-103 show the time characteristics for the various timerstage operating modes.

Note: If the unitis set to “off-line”, the equations are not'processed and all outputs are
set to a logic value of '0'.

1 ‘ 2 ‘ 3 ‘ 4 5 6 7

t2=0s

LOGIC: Qutput n _I—

LOG%C: Output

n (6 t1 tl
tl =0 s

LOGIC: Qutput n I_I_I

LOGIC: Output I |

n (t) t2 t2
tl, t2 > 0 s

LOGIC: Qutput n

LOGIC: Output | I

n (e t1 t2 tl 2

3 8 — = = = = D5Z50BYA

3-99 Operating mode 1: Opelrate/release delay

3-130
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3 Operation

(continued)

1 ‘ 2 ‘ 3 ‘ 4 6
t2=10s
LOGIC: Output n _I—
LOGIC: Output
n {t) t1 t1
tl=0s
LOGIC: Output n I_I_I_I
LOGIC: Output —
n(t) t2 2
tl, t2 > 0 s
LOGIC: Output n I_I_I—l—
LOGIC: Output
n (0 tl 12 tl t2
4 Gl -t = - - DAZ5OBZA
3-100 Operating mode 2: Operate-delay/pulse duration
1 2 3 4
t2=10s
LOGIC: Output n _l—
LOGIC: Output
n (&) tl tl
tl1 =0 s Retrigger pulse
LOGIC: Output n —]
LOGIC: Output
n (t) £2 £2
t2
e B ——
Retrigger pulse
1, %2 > 0 s gger p
LOGIC: Output n
LOGJIEC: Output
n (t) tl t2 tl t2
t2
-~
t2
-~
5 100 DBZ500M
3-101 Operating mode 3: Operate/release delay, retriggerable

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

(continued)

1 2 3 4 5 6 7

t2=0s
10GIC: Output n N l
LOG%C: Output
B {t) t1 t1

tl=0s
LOGIC: Output n I_I_I_I l
LOGIC: Output
n (t) 2 t2

Retrigger pulse

tl, t2 > 0 s
LOGIC: Output n I.
LOGIC: Output
n (t)

tl t2 tl t2
e o | e EE—
tl tl
[ B— I B—
§ 100 D5750CBA
3-102 Operating mode 4: Operate-delay/pulse duration, retriggerable
1 2 3 4 5 6 7
LOGIC: Output n I—|_|_I
LOGIC: Output | I—
o {t) t1 tl
7 60 D5750CCA
3-103 Operating'mode 5: Minimum time

3-132

Through appropriate configuration, it is possible to assign the function of a binary input
signal to each output of a logic operation. The output of the logic operation then has the
same effect as if the binary signal input to which this function has been assigned were

triggered.
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3 Operation

(continued)

1 2 ! !
«
LOGIC: Sig.assig.
outp. 1
[ 044 000 ]
Signal 1 EXT
[ ARA ARA ]
Signal 2 EXT
[ BBB BBB ]
Signal 3 EXT
[ CQC cce ]
Signal n EXT
[ NNN NNN ] Address AR ARA
LOGIC: Output 1
[ 042 032 1 4
INP; Fct.
assignm. U xxx
[ xxx xxx ] |
\
(N
adresd 1) anSha|

-Uxxx
X//Y
>
15‘2%?.%51(;.,

;&
¢ 044 001 ]
[ &

9
[

4

" 4

Address BBB BBB

LOGIC: OQutput 1

[ 042 033 ] b4

INP; Fct.
assignm. U xxx
[ xxx xxx |

Address BBB BBB

-Uxxx

XY

L

§ 205

S

I

Signal 1 EXT
[ ARA ARR ]

Signal 2 EXT
[ BBB BBB ]

D5Z52FBA

104 Signal assignment to outputs of Boolean equations
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3 Operation

(continued)

Defining the bay type

3-134

3.20 Control and Monitoring of Switchgear Units (Function Groups DEV0%to
DEV10)

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

With the selection of the bay type, the user defines the following propetrties:

O Manually operated switchgear units with position signalste, be"processed
O Switchgear units to be controlled and signaled by the €232

O The bay interlock equations for the Open / Closeycontrohof the switchgear units, for
operation with or without station interlock

O Binary inputs required for switchgear units with/dire€t motor control

O Outputs required for switchgear units withydirect motor control

When the bay type is selected, the binarytinputsfor the switchgear position signals and
the output relays for the control commands are configured automatically if

MAIN: Auto-assignment I/O is'set toWes. If setto No, the user will need to carry
out this configuration. The list of bay types in the Appendix shows which binary inputs
and output relays have been assigned,signals or commands for control of the switchgear
units in the case of automatieyconfiguration.

The setting options for, theyC232 and the different possibilities for integrating a
switchgear unit into the'functienal sequence of the C232 (processing position signals
only or controlling andssignaling) will be explained below, using one switchgear unit as
an example. Functign group DEVO01 will be used throughout in this example.

If a signal is identified in the function diagrams by function group “COMM1:” and a blank
address [--- --- ], this means that it is a signal to or from the communication interface and
that no address has been assigned to it. The signals listed in the function plans as
‘signal 1’ to {8ignal.n’ are specified in the configuration tables of the Address List.

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



3 Operation

(continued)

Switch truck

O

3.20.1 Processing of Position Signals for Manually Operated Switc@

The position signals ‘Open’ and ‘Closed’ are assigned to binary signal inputs. The
signals conditioned by debouncing and chatter suppression (see: ‘Main Functions of the
C232’) are used for further processing. If no logic value of '1'j ent at any of the two
binary signal inputs, the running time monitoring is startedy, F e/duration of the
running time or until the switching device is back to a defm on - either ‘Open’ or
‘Closed’ - the signal ‘Intermediate position’ is issued.

If DEVO1: Interm. pos. suppr. is setto Yes, th s switching device position
will continue to be signaled while the switching device is‘'moving. Once the switching

device has reached its new position, the updat ion is signaled.
The signal ‘Faulty position’ is issued if the switc device does not return to the 'Open’

or ‘Closed’ position once the running time ing has elapsed. If DEVO01:
Stat.ind.interm.pos. is set to yes ela e of 5 s is started. If there is no position
signal once the timer stage has elaps te actually present at the binary inputs

will be signaled.

possibility of configuring a si ole signal as status signal from the switch truck plug.
If such a configuration ha signed, the position signal of the associated switching
device is set to ‘Openawhi nput has a logic value of '1'.

N
>
$

For switchgear units mountedgfxﬂ trucks with switch truck plugs, there is the

L 4

Q
o
&

L 4
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3 Operation

(continued)

1 2 ‘ 4 6 7
b 4
DEV01l: Interm,
pos. suppr. 2 4
[ 210 012 ]
0
1
0: No
1: Yes
«
DEV0l: Inp.asg.
sw.tr. plug
[ 210 014 ]
—
Signal 1 —
Signal 2 N
Signal 3 N
Signal n N
Without function
Selected signal .
p; T BEVQl: Switch.
DEV(1: Gr. evice open
assign. debounc. [ 210 038 1
[ 210 011 ] DEVQ1: Switch.
device closed
[ 210 037 ]
DEV0l: Sw. dev.
EO interm.gosa
m [ 210 038 1]
%i
Selected group W
Lc
— @ —
. ; DEV01: Op.time
Eﬁvgii g?&n — Debouncing 7 switch. Gev.
£310 030 1 . [ 210 004 ]
1
DEV01: Closed N i t%] 7
[Sigll}gl(]%}l@] Chatter suppressi
*9 &
. ]
DEVQl: Stat.ind.
interm.pos.
\ [ 210 027 ] |
0: No
1: Yes
0
—1
L 4 L 12
—3
0 3 L DEV0l: Control
; state
0: Intermediate [ 210 018 ]
pos.
1: Open
2: Closed
3: Faulty
position
20 197500
3-105 Processing of position signals for manually operated switchgear
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3 Operation

(continued)

Local or remote control of
external devices

Selection of the switching
device to be controlled and
generation of the switching
request

O

3.20.2 Functional Sequence for Controllable Switchgear Units 0

L 4
Switchgear units can be controlled remotely or locally. The S ion of the Control
Point is described in the section entitled “Configuration ofithe nel and of the
Measured Value Panels; Selection of the Control Point (Functi roup LOC)". Usually,
remote control is effected via the communication interfage, lecal®control via the local
control panel keys. Moreover, the switching devices ¢ trolled remotely via
binary inputs configured appropriately (configuration xx: Inp .asg. el. ctrl.

open or DEVxx: Inp. asg. el. ctr. close). The setting MAIN: Electrical

control determines whether the inputs functioQ te or local control points.

The switchgear unit to be contro is s d and the switching command is sent to
the selected switchgear unit. This ffected via the local control panel using the
selection key and pressing the & ‘Close’ key to generate the switching request.
For control via the binary inpu&d propriate control inputs need to be configured for

the switchgear units to be co d. For control via the serial interface, the control
command ‘Open’ or ‘Close’a resses the switchgear unit to be controlled.

N
S

L 4

Q
o
&

L 4
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3 Operation

(continued)

1 2 3 4 5 6 7

10C: Loc.acc.
block.active

[ 2217005 L 4
+LOC: Return t.
illum. trg

305 550
+10C: Return t. [E—
select. trg
305 551

~]

MAIN: Interlock

[(%qlzlélvﬁé” ]
: 0

q
5 DEV0l: Close .

Al

DEV01: Open 3
request
307 000

é;'ﬁ
E

B
[~

307 DOL

=
o
%
-
®
i)
=
@
«
ot

MAIN: Electrial
Control

221 061 > 3
ﬂE: Local ! ) &

#1: Remote

LOC: Rem.acc.
block.active P
[ 221 004 1]

DEV0l: Inp.asg.
el,ctrl.ogen 9

[ 210 019 ]

Signal 1

Signal 2

Signal 3

Signal n

Selected signal
b 4

DEV0l: Inp.asg.
el.ctr.close
[ 210 020

COMM1: Open
fommand EV01

CoMM1: Close
command DEV01

+DEV01l: FEnd open . t 0
command — f
307 002

+DEV01l: End clo,
command
307 003

DEV0l: Latching e
time elaps.

"2—1‘ 307 012

DEV01l: Latching e
MMIG), Motor time runn.

trg. 307 011

20 1) Keys, local control

1975084

3-106 Generating the switching request
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3 Operation

(continued)

Enabling of the switching
commands

Before a switching command is executed, the C232 checks the interlocking equations
defined in the interlocking logic to determine whether the switching command is

permissible. Bay interlock equations for operation with or withéut station interlock can be
defined. The assignment of the output of the interlockingdlggiet6 a switching command

determines the interlocking equation that defines, for example; the"conditions for the
open command for operation without station interlock.

ILOCK: Output 1

1 2 ‘ s ‘ * ‘ ’
#DEV01: Open
request
307 000
«DEV01l: Close
request P
307 001 DEV01l: Fct.asg.
BI w/o SI op
[ 210 041 ]
—

[ 250032 ]

ILOCK: OQutput 32
[ 250 063 1

MAIN: Bay inter-
lock. act.
[ 221 001 ]

MAIN: Subst.
interl, act.
[ 221 000 ]

MAIN: Communica-
tion error

[ 221 019 ]

DEV0l: Open w/o .
stat.interl 21

210025 ] —
DEV%E? Close w/o |
stat. int. 21

ILOCK: Outputil

A

DEV01l: Fgt.asqy
BI w/o 81 cl
[,210" 042 ]

ILOCK: Output 2

210 026 ] [
A1l: Yes

A

DEV0l: Fct.assig.
BIwSI open
[ 210 039 ]

ILOCK: Output 3

b 4

DEV0l: Fct.assig.
BIwSI clos

[ 210 040 ]

—

ILOCK: Output 4

+DEVOL:Enable
ST, Open
307 018

«DEV0L: Enable
ST €L

ose
307 020

J 180

DEV01l: Enable BI
open
307 004

DEV01l: Open cmd.
rejection
307 015

DEV0l: Enable BI
close

307 005

DEVQl: Close cmd.
rejection
307 016

19Z50AEA

*

*

3-107
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3 Operation

(continued)

Bay interlock for operation
with station interlock

For the station interlock equations to be interrogated, there needs to be communication
with substation control level. If the C232 detects a communication error or if there is no
communication interface, there will be an automatic switch to bay interlock without
station interlock.

If there is to be a check on the bay and station interlock, the bay intertock will be
checked first. If bay interlocking issues a switching enable, atswitching request will be
sent to substation control level. At substation control level, thereswill then be a check as
to whether - taking into account the station interlock equationsi=it is permissible to
switch. If substation control level also issues an enabling command, the switching
operation is carried out provided that the enable from the'bay interlock is still present.
Optionally, the ‘Open’ or ‘Close’ switching operation can be carried out without checking
the station interlock equations. In this case, the/ayinterlock equations defined for
operation without station interlock equationg§will*bé consulted.

COMML: Enabl,

1 2 3 4 5 6 7
MAIN: Communica-
tion error
[ 221 019 ]
#DEV01l: Close
request
307 001
#DEV01: Open
request
307 000
MAIN: Bay inter- 51
lock. act. =
[ 221 001 ]
DEVOl: Enable BT T4
open
307 004 q4>1
+DEVO0l: Enable BI H
close
307 005
COMML: Open
MAIN: Subst. K request DEV01
interl. act. P 2 U (R ]
[ 221 000 ) DEV01; Open w/o
stat.interl
[ 210 025 ] 5 DEV0l: Enable o
= SI Open
307 019
0: No
1: Yes
COMM1: Enable — CcoMM1: Close
FI open DE?Ol . request DEVO01
DEV01:4Close w/o
stat int.
[[210 026 ] DEV01l: Enable .
SI Close
307 020
0: N
1: Yes

SI close DEVQ1

4 120

19Z504FA

3-108

Linking the protection
commands to the switching
commands

3-140

Enabling of the switching commands by the station interlock
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3 Operation

(continued)
For circuit breakers, the open command can be linked to the protection t ignal. The
close command can be linked to the close command of the protection functions. The
bay type defines which of the switchgear units are circuit breakers. The trip or close
commands of the protection functions are executed directly without a chi&ck on the
interlocking equations. %
1 2 3 4 5 0@ 7

’ Q

DEV01l: With gen.

trip cmd.1

210 021 ]
oMAIN: DEVxx is ole @

DEVQ1l: Protection &

trip cmd.
307 013

MAIN: Gen. trip
command 1
[ 036 071 ]

DEVOl: With gen.
trip cmd.2
[ 210 022 ]

MAIN: Gen. trip
command 2
[ 036 022 ]

DEV01l: Protect.

close cmd.
307 014

=]

command
[ 037 009 ]

‘.....:!Eigi::’) 1: Yes
MAIN: Close
0

3 15 D3ZT5FNA

L 4

3-109 Linking to the protection commands
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3 Operation

(continued)

Issue of the switching
commands

C)Q

The operating mode set for the commands determines whether they are issued for the
set times or whether are issued in accordance with time control. ¢

W |

: | : |

#DEV01l: Protection
trip cmd.
307 013

#DEVQ1l: Protect.

close cmd.
307 014

AMAIN: Cmd. dur.

long cmd,
[ 221 230
AMAIN: Cmd. dur.

short cmd.
[ 221 231

4

DEV01l: Oper. mode
cmd.

[ 210 024 ]

wN»—-“

MAIN: Device
on-line

003 030 g

: No (= off)

1:

2;
3

Long command

Short command

Time control

MAIN: Mon. mot.
drives tr.

,&&

221 058

IN: Ba: gnter—
AR
o%EVOl: Enable BI
open
307 004

+DEV01: Enable
SI Open

307 019

+DEV0Ll: Open

request

307 000

L 51 DEVOl: Open

command
[ 210 028 ]

L 57 DEV0l: Close

command
[ 210 029 ]

205

19750464

3-110 Issue of the switching commands
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3 Operation

(continued)

Time control of the
switching commands

Switch truck

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

As the switching command ends, the running time monitoring of the switching device is
started. The C232 anticipates a status signal - ‘Open’ or ‘Closed’ to be issued by the
switching device within the monitoring time. The status signal¢of the switchgear position
comes in via appropriately configured binary inputs of thedC232#here debouncing and
chatter suppression can be set. (For a description of ‘debounging®and ‘chatter
suppression’ see the section entitled “Main Functions ofghenC232 (Function Group
MAIN)”.) For the duration of the running time or until the/switching device is back to a
defined position - either ‘Open’ or ‘Closed’ - the signal¥intermediate position’ is issued.

If DEVO1: Interm. pos. suppr. is setto YesptheWprevious switching device position
will continue to be signaled while the switching/device,is moving. Once the switching
device has reached its new position, the updatedyposition is signaled.

The signal ‘Faulty position’ is issued if the Switehing device does not return to the 'Open’
or ‘Closed’ position once the running ¢ime monitoring has elapsed. If DEVO01:
Stat.ind.interm.pos. is set to yes, adelaytime of 5 s is started. If there is no position
signal once the timer stage has elapsedjthe’state actually present at the binary inputs
will be signaled.

As soon as the status signal - 'Open’ oiClosed' is issued or at the end of the running
time monitoring, the control cammandéends - once the set latching time has (see also
Figure 3-106).

For switchgear units'mounted™n switch trucks with switch truck plugs, there is the
possibility of configuring a single-pole signal as status signal from the switch truck plug.
If such a configuration‘has been assigned, the position signal of the associated switching
device is set to ‘Openiwhile the input has a logic value of '1'.
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3 Operation

(continued)

Signal 1
Signal 2
Signal 3

Signal n

: |
«

DEV01l: Interm,
pos. suppr.
[ 210 012 ]

0: No
1: Yes
«
DEV01l: Inp.asg.
sw.tr. plug
[ 210 014 ]
— —

Without function

Selected signal
b 4
DEVOL: Gr.
assign, debounc.
[ 210 011 ]

Selected group

D

DEVQ1l: Switch.

device open

5 21? 036, ]
EV01: Switch.
device closed

[ 210 037 ]

DEVOl: Sw. dev.
interm,gosn
[ 210 038 ]

— 5
DEVO1: O E #
: Open ] i :
[Sigrllglog'gT] Debouncing ﬂ N
1 \ DEVOl:dEnd open ¢
comman
DEV0l: Op.time
gﬁvgii gigsed ——1 Chatter suppression switch. dev. 307 oo
1950 031 1 ﬁ[ 210 004 ] X DEVO1: End close +
*MAIN: Direct £ 0 307 003
motor control ; — |
01 Open
DEV01:
N &
fogT8n828 ] < F{{:}i DEVQ1: Switch. .
DEVO1: Stat.ind device runn.
DEVOl:dClose interm.pos. 307 010
comman
[ 210 029 ] [ 210 027 ] |
&
#DEV01: Start 0 P
runn,time mon, 1
307 008
0: No
1: Yes
0
¢ —1
—2
—3
0 3 | DEVQl: Control
- ; state
0: Intermediate [ 210 018 ]
pos.
1: Open
2: Closed
3: Faulty
position
197508KA
3-111 Monitoring the switching commands
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3 Operation

(continued)

Time control for direct
motor control

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

The control sequence applied above applies to all switchgear units operated via an
‘Open’ - or ‘Close’ - contact. For bays with direct motor control of switch*disconnectors,
disconnectors or grounding switches, the following modified control sequence described
below applies to the motor-operated switchgear units. The, Listsof Bay Types shows
which bay types are defined for direct motor control. In the chapter on ‘Installation and
Connection’, an example for the connection of a bay with"direct'motor control is
illustrated.

If a bay type with direct motor control is selected, aybinaryinput for the status signal of
the motor relay and one output relay each for triggeringsthe motor relay and the shunt
windings will be configured. In the example illustrated, in Figure 3-112, the single-pole
command CMD_1: Command C012 is defified for control of the motor relay, the
single-pole command CMD_1: Command; G0 11 is defined for control of the shunt
windings. The single-pole signal SIGa1:"Signal S012 (debounced and conditioned
by chatter suppression) is defined for the'status signal of the motor relay.

As the control command -’Open’ or¥Close”- is transmitted, the output relays configured
for ‘motor relay’ and ‘shunt winding’ areytriggered. At the same time, the C232 starts a
set monitoring time, during which theystatus signal of the motor relay needs to be issued.
If this is not the case then the comtrol command and the output relays configured for
‘motor relay’ and ‘shunt winding’, will be reset. Furthermore, a signal will be sent to
substation control level

If the status signal‘ef,the motor relay starts within the monitoring time, the running time
monitoring of the'switchgear unit is started with the status signal of the motor relay. The
monitoring of the ,control command will then be carried out as for electromechanically
operated switchgeapunits.

As soon ag the status signal - 'Open’ or 'Closed' is issued or at the end of the running
time monitoring.of the switchgear unit, the motor relay is reset - once the set latching
time has elapsed (see also Figure 3-106). As the motor relay is reset, the monitoring
time, 6f the motor relay is restarted. Once this monitoring time has elapsed, the control
commands ‘Open’ or ‘Close’ will be terminated.
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3 Operation

(continued)

Time control for direct
motor control with external
command termination

3-146

For bay types that are defined for direct motor control, it is possible to intervene in the
control sequence of motor-operated switchgear units by way of extefnal.terminating
contacts. To do so, the user must set the C232 by selecting ‘Yes’ atdMAIN: W. ext.
cmd. termin. and must configure binary signal inputs for connegtiofito terminating
contacts.

As the 'Open’ or ‘Close’ control command is transmitted, theyoutput relay configured for
‘motor relay’ will be triggered. At the same time, the C232 starts a set monitoring time,
during which the status signal of the motor relay needssto besissued. If this is not the
case then the control command and the output relays configured for ‘motor relay’ will be
reset. Furthermore, a signal will be sent to substation‘eontrol level.

If the status signal of the motor relay startsdwithin the monitoring time, the running time
monitoring of the switchgear unit is started withithe status signal of the motor relay. The
monitoring of the control command willghen be,cartied out as for electromechanically
operated switchgear units.

The motor relay is reset if the external termifiation command is issued while the
switchgear unit’s running time monitoring function is elapsing or during the latching time.
Once the latching time has elapged,the motor relay is reset in any case. As the motor
relay is reset, the monitoringstime of the motor relay is restarted. Once this monitoring
time has elapsed, the control commands ‘Open’ or ‘Close’ will be terminated.
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3 Operation

(continued)

W |

MAIN: Device
on-line

003 030 g
: No (= off)

MAIN: W. ext.
cmd. termin,

’% 221 063 ]
: No

A1l: Yes

«DEV01l: Switch.

device runn.
307 010

«DEV01l: Latching

:

El

time runn.
307 011
DEV0l: Inp. asg.
end Open
[ 210 015 ]
—
Signal 1
Signal 2
Signal 3
Signal n
Selected signal >1
«
DEVOl: Inp. asg.
end Closep g
[ 210 016 ]
—
Selected signal
#MAIN: Direct
motor control
306 029
DEV01: Open Tl 4 s11 b i CMD 1: Command
command -
[ 210 028 ] R1+7 [ 200 056 ]
DEV0l: Close I
B9 1 L —
4] s11 1] a_1: Command
>1 ] ﬂ Rﬂ» [ 200 051 ]
#DEV01l: Latching
time elaps.
307 012
AMAIN: Mon.time
motor rela:
[ 221 060 — —
Q> .,4444444444{&7 F 9 COMM1: Motor
S16 1¢ Signal %AJ fel. mon. %rg.
: Signa P e e N N
fO%EGEégzg] Debouncing n ; S
; ; : En .
& ] ‘ ‘ d
Chatter suppression
ol DEV01: Start .
:J runn.time mon.
r 307 008
SIG 1: Logic
sigﬁal S012
[ 226 093 ]
8 200 19750MHA
3-112 Triggering and monitoring the motor relay
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3 Operation

(continued)

3.21 Interlocking Logic (Function Group ILOCK)

The switching commands to the controllable switchgear units of the bay are not enabled
until the interlock conditions have been checked. The interlocks are defined in the form
of Boolean equations in the interlocking logic function.

The choice of the bay type automatically defines the bay interlock éenditions (or
equations) for the ‘Open’ and ‘Close’ operations of the individdal switchgear units in the
bay. Different conditions are defined for the bay interlock equations for operation with or
without station interlock (see the section entitled “List of Bay&lLypes” in the Appendix).
These automatically defined interlock conditions - determined by the choice of bay type -
can be modified by the users at any time to fit their statien requirements. For the bay
interlock, the following signals acquired by the C232are linked by logic operations:

O Function blocks 1 and 2

O The programmable logic outputs

O The signals from binary inputs afterddebounging and chatter suppression

O The position signals of the switchgear units after debouncing and chatter suppression
A maximum of 32 equations with 32"equation elements each are available for definition
of the interlock conditions. The B@oleamequations need to be defined without the use of
brackets. The following rule applies to'the operators: ‘NOT’ before ‘AND’ before ‘OR’.
The output signal of one equation ‘¢an be processed as the input signal for another

higher-order equation, and this makes it possible to have a sequence of interlinked
Boolean equations.
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3 Operation

(continued)

«
ILOCK: Fct.
assignm. outp. 1
[ 250 000 ]

MAIN: Fet. ©)
block.ol a%tive

L 4
’7 %
{mm 15 \
IN: Fct.
block. 2 active
E 221 023 ]
0GIC: Output 1 0

E 042 032 ]
(%?IC: Output 1
[ 042 033 1

LOGIC: Output 32

042 094
0GIC: Outgut 32

(tg)

% 42 095, ]
EV01: Switch.
device open

% 210 036,
EV0OLl: Switch.
device closed
% 219 037 1
DEV0L: Sw. “dev.
interm.pos.

[ 210 038 ]

DEV10: Switch.
device open

% 211 236 1]
EV10: Switch.

device closed
21% 237 1
EV10: Sw. dev,
interm.pos.
i30T 538 ] @
>

SIG 1: Logic
sigﬁal 5001
[ 226 005 1

. L 4

- O
NE!

ILOCK: Output 1

1 150 @Q 197504Ch
r equation 1

3-113 Interlockl@

L 4
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3 Operation

(Fortsetzung)

O

3.22 Single-Pole Commands (Function Group CMD_1) 0
Commands can be sent to the P139 through the communication interface. If ge P139
receives the command, then the appropriately configured output relay is triggered and a
signal is issued - provided that remote control has been enabled.

The user may select the operating mode for any single-pole CON he following
settings are possible: @

O Long command

O Short command

O Persistent command

If the user selects either a long or a short comman n the output relay is only

triggered for the time period set at MAIN: d r. long cmd. or
MAIN: Cmd. dur. short cmd.

The following figure shows the settin
C001. Equivalent considerations ap

d the functional sequence for command
ther single-pole commands.

A

OUTP: Fet.assign-

ment K xxx

[ xxx xxx ]
— —
Kxl
Kx2 -K zxx Z
L 4

Kx3

Kxx \
CMD_1: Command C001 [a—

P4

CMD_1: Command
C001 config.
[ 2004004

«
CMD 1: Design. CMD 1: Oper. mode
command C00T cnd, CO0
[ 200 000 ] [ 200 002 ]
L 4 1 — —
CbOWI: Command % 1
[ ] 9 y  CMD_1: Command
001
: .acc. 3 [ 200 001 ]
2217005 1: Long command
2: Short command
3: Persistent com
mand
1 120 44751ATA

Functional sequence for single-pole commands, illustrated for command C001
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3 Operation

(continued)
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O

3.23 Single-Pole Signals (Function Group SIG_1) 0

Binary, single-pole signals from the station can be transmitted by the C232 to the control
station through appropriately configured binary signal inputs. 4

The input signal is conditioned by debouncing and chatt %On (see: 'Main
Functions of the C232). The conditioned signal is then available SIG_1: Logic
signal xxx.

Signaling characteristics can be defined through the ication interface by setting
the operating mode. The following settings are possible:

O Without function: Q
O Start/end signal @

O Transient signal

If the setting is Without function, legram is sent when there is a state change at
the binary input. If the setting i ignal then a telegram is sent each time there
is a state change. The require for'sending the 'start' signal is that the logic '1' signal
be available for the set minim i If the setting is Transient signal, telegrams are
only sent if there is a state ch from logic '0' to logic '1".

The following figur
S001. Equivalent g erations apply to all other single-pole signals.
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3 Operation

(continued)

1 2 3 4 5 3 7
« .4 .
SIG 1: Signal SIG 1: Gr.asg.
500T config. — ¢ debounc. 5001
[ 226 007 ] [ 226 003 ]
1 | 1 !7
0
1-e
0: No
Selected group —c
1: Yes
— —
Debouncing SIG 1: Logic
. & sigﬁal 5001
SIG 1: Signal [ 226 005 ]

S00T EXT
[ 226 004 ]

COMM1: Signal
21 [SOOl,log g

1 150

3-115 Functional sequence, \ ignals, illustrated for signal S001

19Z500MA
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3 Operation

(continued)

O

3.24 Binary Counts (Function Group COUNT) 0

The C232 has one binary counter which counts the positive edges at an appropriately
configured binary signal input. The signal to be counted can be debounted.

The counting function can be disabled or enabled from %ated local control panel.

Enabling or disabling the
counting function

Debouncing
The first positive pulse edge of the signal to be codnted starts a timer stage running for
the duration of the set debouncing time. Each Ise edge during the
debouncing time retriggers the timer stage. Ifghe s | is stable until the set
debouncing time has elapsed, it is counted.

If the signal has not changed its stat t currence of the first pulse edge to the
elapsing of the set debouncing time, it unted.

4 \\ 5 6 7
m

A

1 2 3 ‘

|
Signal sequence =i
50 ms

L 4 \< ’
1 i) \ 197504P
3-116 Signal sequence for deboun
set debouncing time:
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3 Operation

(continued)

The debounced signal is counted by a 16 bit counter. Each counter can be set to a
specific count from the local control panel and through the serial interfaces (preload

function). The count (counter reading) can be displayed on the LCD display dhd output
via the PC and communication interfaces.

Transmission of counts via \'g
the communication
b

Counting function

interface
The count is transmitted through the communication interf ggering an
appropriately configured binary signal input, or by givingea trigger command from the
local control panel, or at cyclic intervals in accordancegwit set cycle time. If the
count is transmitted at cyclic intervals, transmission will ynchronized provided that

the ratio (60/set cycle time) is an integer. In all other €ases, the count is transmitted at
intervals determined by a free running internal cloc

Resetting the counter
The counter can be reset from the loc tr el, through an appropriately
configured binary signal input, or by K eset function.
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3 Operation

(continued)

MAIN:; Device
on-line

003 030 ]

: Yes (= on)

COUNT: Set
counter 1 EXT

[ 217 130 1

COUNT: Transmit
counts EXT
[ 217 009 ]

COUNT: Reset EXT
[ 217 004 1]

MAIN: General
reset

003 002 ]
. execute

2 160

«

COUNT: General
enable USER

«

COUNT: Count 1
[ 217 100 ]

He]

«

COUNT: Transmit
counts USER
[ 217 008 ]

JL

0: don't execute

1: execute

[ 217 000 ]
0
1
0: No
1: Yes
«
COUNT: Debounce
t. count. 1
[ 217 160 ]
— Debouncing
— 17
A
COUNT: Reset USER
[ 217 003 ]
0
I 1

0: don't execute

1: execute

L 4

COUNT: Enabled
[ 217 001 ]

COUNT: Count 1
[ 217 100 ]

COUNT: Transmit

>c

L coMMl: Count 1

counts
[ 217 010 ]

COUNT: Reset

[ 217 005 ]

19Z50ANA

3-117 Binary co,
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3 Operation

(continued)

Acaquisition of tap positions

Control of the tap changer

Note

3-156

3.25 Tap Changer (Function Group TAPCH)

The transformer tap control function makes it possible to acquire data of one tap position
and to output tap change commands for one tap changer. The functions and settings for
the tap changer are described below.

Data on tap positions are acquired in BCD code with 6 bits maximum and one sign bit for
positions in the range of -64 to +63 maximum. The input signals must’be connected to
the binary signal inputs in BCD code. The sequence of assignment of binary signal
inputsat TAPCH: Input assign. TapCh 1 defines'valueiin the tap position
signal. The assignment sequence proceeds from the lowsvaluewbit to the higher value
bit. Signals are assigned to the sign of the tap positiomsignalsby way of configuration
parameter INP: Funct. assignm. V xxx andfTARCH: TapChg 1, sign'. If
the 'tap change operating' signal is to be made available for evaluation in order to
suppress the tap position signal while a tap chapngeiis)in progress, then a binary signal
input must be configured for "TAPCH: TapCh @ aperating”. Starting and ending
signals will be issued for this input. If there is,allogic value of '1' at the input, then a
change in tap position will not be transmitted. \The’tap position signal is not transmitted
until there is a logic value of '0". If the unitis cenfigured for suppression of the
intermediate position, then the zero pasition‘is not transmitted while a tap change is in
progress.

The transformer tap changer is gontrelled solely by remote control through the
communication interface viagsingletap change operations triggered by the tap change
commands HIGHER or LOWER. The effective command range can be set between the
lowest position and the highest position. When the range limits are reached (set value in
lowest or highest tap pesition), no change commands are issued. If no sign is defined,
then only the positive range,is effective, even if the lowest position is set for a negative
value. If only a positive/range is set, then a configured sign will not be effective. The
operating mode for the!change command can be set for time control, long command, or
short command.fAs sgon as the tap change command is issued, the output relay
configured for theytap £hanger is triggered 'higher' or 'lower' for the set time period.

When command blocking is activated, the tap change command will be rejected at the
communicationtinterface. Command initiation is possible in both the 'remote' and 'local'
states;

Once the operating time monitoring period has elapsed, the current tap position will not
be'trapsmitted. Tap changer operation cannot be triggered by programmable logic.
Output relays can be directly triggered by the control system. In this case, however,
sequence control is handled by the control system itself.
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3 Operation

(continued)

* | 2 | ; | ' | 5 | 6 |
.4 P4 .4
TAPCH: TapCh 1 TAPCH: Designa- TAPCH: Int.pos
config. ¢ tion TapCh suppr.TapCh
[ 249 119 ] [ 249 100 ] [ 249 116 ] L 2
[ 1 [ 1 [
0 0
1—e 1
0: No 0: No
1: Yes 1: Yes
«
TAPCH: Inp.
assign. TapCh 1

[ 249 101 ]

«
gigﬁii % ] TAPCH: Debounce
Signal 3 | time TapChl
Signal n ] [ 249 102 ]

Selected signals

TAPCH: TapCh 1,
51gn

949 110 1
TAPCH: TapCh 1

operatin
(7246 111 1

51 %APCH Tap /
- a
H H §49 105 ]

TAPCH: TapCh 1
operatm?[ :

osition 0

Position -64 to +63

249 11
AMAIN: Cmd. dur.
long cmd.
[ 221 230 ] 1 [
— 171t .
AMAIN: Cmd. dur.
£'95t 855
TAPCH: Op. mode ] [
cmd. Tapghl 21
[ 249 115 ] 11t
—
1 -
TABCH: Highest 2 2
tap TapCh 1 TAPCBI Oper. time
[ 249 112 3 le‘w 109 ]
TAPCH: Lowes .
tap TapCh 1 1: Long command ] [
[ 24 2: Short command L1t L
3: Time control
coMp
t position
Lowest position
< highest, > lowest |—
L 4
c
—1 [ P St X TAPCH: Cmd.
il T e
APCH 1, %l ~ [ [ ]
Command
Higher P ¥ TAPCH Cmd
065174 1 ;D o508 16679
Lower .

0 FAZ5039A

3-118 Tap Changer: TAPCH 1
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4 Design

The C232 is mounted in an aluminum case. Connection is via threaded terminal ends.
The case is suitable for either wall-surface mounting or flush panel-mounting. The
mounting brackets adjust for flush mounting.

Figures 4-1 and 4-2 show the case dimensions and mountingidimensions. A cover
frame is supplied for flush mounting (see Installation and Cennection).

Regardless of model, the C232 - like all other device typesiin the MiCOM Px30 system -
is equipped with the standard local control panel. ®he local control panel is covered with
a tough film so that the specified degree of protectionwill be maintained. In addition to
the essential control and display elements, a paralleldisplay consisting of a total of 13
LED indicators is also incorporated into the local®gontrol panel. The meaning of the
various LED indications is shown in plain text/on,a label strip. The label strip is located
in a pocket accessible from the rear afithe'frantpanel. It can be replaced by user-
specific labels.

The components located behindythe front panel are energized. Therefore always turn off
the supply voltage before gpehingthe device.

The processor moddle with theflocal control module is attached to the reverse side of the
removable front plaie and connected to the combined 1/O module via a ribbon cable.

The I/0O module incorporates the power supply, the optional input transformers, the
output relays and optical‘couplers for binary input signals.

The secondanyCircuit of operating current transformers must not be opened. If the
secondary ¢ircuit of an operating current transformer is opened, there is the danger that
resultingyoltages may injure personnel or damage the insulation.

The threaded terminal block for current transformer connection is not a shorting block.
Therefore always short-circuit the current transformer before loosening the threaded
terminals.

The front panel houses the -X6 serial interface for parameter setting by way of a PC.
The optional communication interfaces (X7, X8 and X9 or X10) are located on the
underside of the case.



4 Design

(continued)

0000000000000

—H4
—H3
—H2
—H1
—H17
—H5
~H6
—H7
~H8
—H9
~H10
—H11
—H12

0660060000060

1 150

@00

>

253.0

2205001A

4-1  Dimensional drawing of N ing case (-X7,-X8 and -X9 or —X10: communication interfaces, optional)

4-2
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125.0
L = & =z

P == =l | = m W

[ O -Hs 6.4 o

[ JJO-Hs g

—Jow =

L O -H1 g

L JO-H7 2

L Jo-ms g

[ Jo-Hs

L JO-wr @ 2

([ JoO-Hs 9

[ JO -he

[ JO-Ho

L JO -Hn

L JO -H12
i
g ——

2 150 22/5002A

4-2  Dimensional dra gofN -mounting case (-X7,-X8 and -X9 or —X10: communication interfaces, optional)
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5 Installation and Connection

5 Installation and Connection
5.1 Unpacking and Packing

All C232 units are packaged separately in their own cartons and shipped inside outer
packaging. Use special care when opening cartons and tigpaeking/units, and do not use
force. In addition, make sure to remove from the inside cartonthe Supporting
Documents and the type identification label supplied with’eagh individual unit.

The design revision level of each module included in the unit when shipped can be
determined from the list of components (assemblydist). This list should be carefully
saved.

After unpacking each unit, inspect it visuallyto make sure it is in proper mechanical
condition.

If the C232 needs to be shipped, both innesand outer packaging must be used. If the
original packaging is no longer available ymake sure that packaging conforms to
DIN ISO 2248 specifications fog,a,drep height < 0.8 m.

5.2 Checking the NominaliData and the Design Type

The nominal data and design/type of the C232 can be determined by consulting the type
identification label (se€¥kigure 5-1) One type identification label is located under the
upper covering flap'of the front panel and another is on the inside of the unit. Another
copy of the type identification label is affixed to the outside of the C232 packaging.

€232 ‘ C232-99XXXXX0-302-40x-456-92x-603 Diagram C232-302 ‘ XX.yy
Unom /NE.nomf= 50..430V | lpom= A ‘ lEnom = A ‘ lEprom = A foom = 50/60 Hz
UH.nom =48 -260/DC, 100 - 230 VAC UE nom = 24...250 V DC
R o 2o=9 = [ | CE
A REW A
5-1 C232 type identification label

The type identification label shows the nominal voltage and current Vom (‘Unom’) @nd lnom,
the nominal residual current Iy nom (‘lgnom’), the nominal auxiliary voltage Vanom (‘Unnom’)s
the nominal star-point current l. ,om, the nominal input voltage Vinnom (‘Ugnom’), the
nominal displacement voltage Vg nom (‘Unenom’) @nd the nominal frequency from.

The C232 design version can be determined from the order number. A breakdown of

the order number is given in Chapter 14 of this manual and in the Supporting Documents
supplied with the unit.
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5 Installation and Connection

(continued)

5.3 Location Requirements O

The C232 has been designed to conform to EN 60255-6. Therefore it is important when
choosing the installation location to make sure that it provides the conditions ﬁecified in

the chapter entitled "Technical Data'. Several important conditions isted below.
Environmental Conditions \
Ambient temperature: -5 °C to +55 °C [+23 °F to +131 °®
Air pressure: 800 to 1100 hPa Q
Relative humidity: The relative humidity mu t It in the formation of
either condensed water@r ice'in the C232.
Ambient air: The ambient air mu significantly polluted by dust,
smoke, gases 0 r salt.
Solar radiation: Direct sol iati the front of the device must be
avoided Ke readability of the LCD display.
Mechanical conditions
Vibration stress: 10 to 0.035 mm and 60 to 150 Hz, 0.5 g
Earthquake resistance: Smm/1.5mm,8to35Hz, 5 m/sz, 3 x 1 cycle
Electrical conditions for
auxiliary voltage for the
power supply

Operating range: @7.8 to 1.1 Vp nom With a residual ripple of up to 12 % Vs nom

Electromagnetic conditions

EW ring binder entitled "Schutztechnik" [Protective Systems],

for exampl
Section 1992 edition, which includes recommended measures for reducing
transien age in secondary lines in high voltage substations).

L 4

Appropriate’r& aken in substations must correspond to the state of the art (see,
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5 Installation and Connection

(continued)

5.4 Installation 0

The dimensions and mounting dimensions for surface-mounted cases are given in
Chapter 4. When the C232 is surface-mounted on a panel, the leads to the C232 are
normally run along the front side of the mounting plane. If th ing is to be in back, an
opening can be provided below the surface-mounted ca owhn in Figure 5-2.

152

N

54 80 @ FOZ5039

5-2 Opening for running the connecting’lead@uﬁace-mounted case (dimensions in mm)

Fl %ted cases are designed to be flush-mounted in control panels. The
Q s and mounting dimensions are given in Chapter 4. When the C232 is
oun

d in a cabinet door, special sealing measures are necessary to provide the
\Q pi)

e of protection required for the cabinet (IP 51). Figure 5-3 shows the required
nel cutout for the flush-mounted case.
L 4

C232-302-401/402/403/404-603 / C232/EN M/A23 5‘3



5-4

5 Installation and Connection

(continued)

162,552
1252332

— |

b

5-3

6.4 @
—
100
Panel cutout for the flush-mounted case (dimension

281 +1
255 #

oy
O
N

O
Q>®

4015075
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5 Installation and Connection

(continued)

-\
)

22Y5076A

5 150 %
5-4 Installation e 4 ase with cover frame)
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5 Installation and Connection

(continued)

O

5.5 Protective and Operational Grounding 0

The unit must be reliably grounded to meet protective equipment grounding
requirements. The case is grounded using the appropriate bolt and nut as thc’ground
connection. The cross-sectional area of this ground conductor mus onform to
applicable national standards. A minimum conductor cross seétion S mm?is
required. \

The grounding connection must be low-inductance, that is as s possible.

S
>

wWoN

4
I

Grounding components @

Pos. Description

1 Nut M4

2 Tooth lock wash.A4.3 \

3 Clamp bracket m

4 Bolt M4 O

L 4 \

152 100 K SEY50758

5-5 Installing the PE terminal

Q>®

T
%
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5 Installation and

(continued)

Power supply

Current-measuring inputs

A\

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

Connection

5.6 Connection

The C232 must be connected in accordance with the terminal connection diagram
indicated on the type identification label. The terminal connection diagram is included
among the Supporting Documents supplied with the unit. Thefterminal connection
diagrams that apply to the C232 are also found in the Appendixfo this manual.

Copper leads having a 2.5 mm? cross-section are generéllyisuitable as the connecting
leads between the current transformers and the C232. ‘Under certain conditions the
connecting leads between the main current transformers and the C232 must be short
and have a larger cross-section in order to handle4he allowable burden on the main
current transformers. Copper leads having a 1.5 mm2efoss section are adequate for
connecting the binary signal inputs, the output,felayswand the power supply input.

All connections run into the system must alwaysyhave a defined potential. Connections
that are pre-wired but not used shouldpreferably be grounded when binary inputs and
output relays are isolated. When binary, inputs and output relays are connected to
common potential, the pre-wired putunused connections should be connected to the
common potential of the grouped cannections.

5.6.1 Connecting the Measuring‘and Auxiliary Circuits

Before connecting thesauxiliary yoltage V, for the C232 power supply, make sure that
the nominal value of the auxiliary device voltage agrees with the nominal value of the
auxiliary system voltagé.

When connecting/he,system transformers, check to make sure that the secondary
nominal currents/of the system and the unit agree.

Thefsecondary circuit of operating current transformers must not be opened. If the
seeondary circuit of an operating current transformer is opened, there is the danger that
the resulting voltages will endanger people and damage the insulation.

The threaded terminal block for current transformer connection is not a shorting block.
Therefore always short-circuit the current transformers before loosening the threaded
terminals.



5 Installation and Connection

(continued)

Connecting the time-

overcurrent protection

measuring circuits
C232 could be equipped with up to four current or voltage transformers. The applicable
assignment of the terminal connections is described in the Appendi¥(E)..,The C232
model 4 (with time-overcurrent protection) is fitted with four curfent-méasuring inputs as
a standard.

The system current and voltage transformers must be conneéted in accordance with the
standard schematic diagram shown in Figure 5-6. It is essentialithat the grounding
configuration shown in the diagram be followed. If a conmectiorvis in opposition, this can
be taken into account when making settings (see Chapter 7):

—— Il
¢ L2

-9

11 150 2275112A

5-6  Standard schematic diagram for time-overcurrent protection
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5 Installation and

(continued)

Connecting the binary
inputs and output relays

Connection of switchgear
units having direct motor
control

Connection

C)O

The binary inputs and output relays are freely configurable. When configuring these

components it is important to note that the contact rating of the binary I/O modules (X)

varies (see the Chapter on “Technical Data”). Once the user @ected a bay type,
)

the C232 can automatically configure the binary inputs and, o ith function
assignments for the control of switchgear units. The stand guration of binary
inputs and output relays for each bay type is given in th y types found in the
Appendix to this operating manual. Terminal assignment j wn in the terminal

connection diagrams found in the Supporting Documéents plied with the unit or in the

Appendix to this manual.

ot@ol, one binary input is configured for
red for triggering and resetting the motor
relays for triggering the armature and shunt

, disconnectors or grounding switches is in
ee Appendix). A connection example for direct

In the case of bay types having direc
the status signal and one output relay
relay. Configuration of appropri tp
windings of motors for switch disc
accordance with the ‘List of Ba%
motor control is shown in Figure 5-

L 4

7
N
N

Q
o
&

L 4
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5 Installation and Connection

(continued)

1 2 3 4 6 7
CIRCUIT BREAKER DRIVE Q1 DRIVE Q2 DRIVE Q3 TRIGGER. Shuni wd.MOTOR RELAY
OPEN CLOSE MONITORI
~K200.1
x4 |11 -X5 |7 —X4 X5 |
L 4 - 4
OPEN CLOSE OPEN CLOSE OPEN CLOSE
-K201.1 | -K202.1 | -K205.1 —K206.1 —K207.1 —K210.1 | —-K204.1 | -K203.1
€232
x4 |13 15 -X5 |9 11 —x4 |19 X5 |5 3
for Q1 for Q2
20 20 Z A1 A2 Al
OPEN LOSE 1 I 1 —K200
—K200.2
—x4 |14 16 -Xx5 |12 10 -Xx4
OPEN CLOSE CLOSE OPEN €LOS OPEN CLOSE OPEN
—k201.2 | -Kk202.2 | -K206.2 \ —Kk205.2 8. ~K209.2
€232 i 1
x4 |12 -x5 |8 R
E1 E3 E3 E1 E3  -X4 4
M1 M3
XY
1| o
» c232
E4 E4 -X4 7
\ -K200.3
-X5 |6 4
-K204.2 | -K203.2
c232 |
. _—
-X5 |2
5 25 2151 14h

5-7.

nection example for direct motor control,

pe No. 89 (A23.105.M04), feeder bay with circuit breaker, double busbar
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5 Installation and Connection

(continued)

PC interface

A

Communication interface

A

5.6.2 Connecting the Serial Interfaces 0

The PC interface is provided in order to operate the unit from a E‘ersonafcomputer (PC).

AN

The PC interface is not designed for permanent conneciti nsequently, the female
connector does not have the extra insulation from cirCuits nected to the system that

is required per VDE 0106 Part 101.

Q anent connection of the unit to a

ubstation unit. The unit is connected
an RS 485 interface with twisted copper
tion interface.

wires, depending on the type o&
The selection and assembly oﬂ ly cut fiber-optic connecting cable requires
i

The communication interface is provi
control system for substations or to a
either by a special fiber-optic co r

special knowledge and exp nd is therefore not covered in this operating manual.

The fiber-optic i %ay only be connected or disconnected when the supply
voltage for the unit off.

cable. onal instructions for connecting the communication interface can be found
in ual entitled ‘Bus Technology’.

The RS ée@(ace must be connected to other units is by a 2-pole twisted conductor
n

O
Q>®

L 4
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5 Installation and Connection

(continued)

A communication link consisting of a communication master and several slavesiean‘be
established via the RS 485 interface. The communication master can be a control
station, for example. The devices connected to the communication master, such as the
C232, are the communication slaves.

The RS 485 interface of the C232 is designed electrically to pefmit full-duplex operation

through a 4-wire connection. However, communication through the,RS"485 interface is

always in the half-duplex mode of operation. The following cofingetion instructions must
always be followed:

O Always use twisted-pair shielded cables only, the kindyused for telecommunications
systems.

O At least one symmetrically twisted core pair will beyrequired.

O Strip cable cores and cable shield right at the' conhection point and connect properly
in accordance with specifications.

O Ground all shields at both ends (large-area,grounding).

O Ground free (unshielded) cores at. onexendonly.

As another option, a 2-wire or 4-wirg'connegction is also possible. For the 4-wire
connection, a cable with two symmetrigally twisted core pairs is required. Figure 5-8
shows the 2-wire connection and Figure 5-9 the 4-wire connection, as illustrated for
channel 2 of the communication‘module. If channel 1 of the communication module is
designed as an RS 485 interface, then the same arrangement would apply.

2-wire connection:

Transmitter and receiver must be bridged in all devices that have a full-duplex interface
as part of their electrical system — like the C232, for example. In the two devices that
form the physical ends of the line, the pair of leads must be terminated by a
200-t0-220-Q resistorg In most AREVA devices, and also in the C232, a 220-Q resistor
is integrated’into the RS 485 interface and can be connected by means of a wire jumper.
An external fesister is therefore not necessary.

4-wire conhection:

Transmitter,and receiver must be bridged in the device that forms one physical end of
the line, The receivers of the slaves that have a full-duplex interface as part of their
ele€trial system (like the C232, for example) are connected to the transmitter of the
communication master, and the transmitters of the slaves are connected to the receiver
of thesmaster. Devices that only have a half-duplex interface are connected to the
transmitter of the communication master. In the last physical participant (master or
slave) of the communication link, the transmitter and receiver must each be terminated
by a 200-t0-220-Q resistor. In most AREVA devices, and also in the C232, a

220-Q resistor is integrated into the RS 485 interface and can be connected by means of
a wire jumper. An external resistor is therefore not necessary. The second resistor must
be connected to the device externally (see Chapter 13 for the resistor Order No.).
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5 Installation and Connection

(continued)

200 ... 220Q

.

mm[ R

-
— |-

\H—(

DZ[R][ R

[ XXX —

First participant
connect. to the line
(e.g. the master)

-X10

m'i I

} 02[R]

+

3

'
4
5

]

} Di[T]

&H

ps oz |

Last participant
connect. to the line

I XXX

Device with half-
duplex interface

4975080A

5-8  2-wire connection
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5 Installation and Connection

(continued)

mm[ .

|
D
D)
|

DZ[R][ .

XXXX

sz | |

First participant C D Last participant
connect, to the line connect. to the line
(e.g. the master)

A-q4-——-F-

I XXX |

Device with half-
duplex interface
19 120 0 4975081A

5-9  4-wire connection

— -
ta
S
4
[\
o
N
=
' A
o
=
1
1
1
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6 Local Control Panel

Local control panel

Control and display
elements

6 Local Control Panel 0

The switchgear units of the bay can be controlled from the local control ﬂanel. In

addition, all data required for operation of the unit C232 are e here, and the data
important for system management are read out here as . following tasks can be
handled from the local control panel:

Controlling switchgear units @
Readout and modification of settings Q
Readout of cyclically updated measured operati a and logic state signals

Readout of operating data logs and of mo%gnal logs

Readout of event logs after short circuits i power system

O oo oo g

Device resetting and triggering of itio

commissioning

ontrol functions used in testing and

Control is also possible throug interface. This requires a suitable PC and the
operating program S&R-103 f S.

6.1 Display and Keypa@

The local contr cludes an LCD display with a resolution of 128 x 128 pixels
(divided semigra ly‘into 16 lines of 21 characters each), twelve function keys and
17 LED indica

O
N

O
Q>®

L 4
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6 Local Control Panel

(continued)

(TRIP ) O o
(ALARM | O

(OUTOF SERVICE )| (O %
(HEALTHY )| O

(EDIT MODE | O

C ) O

C ) O

C ) O

C ) O

C ) O

C ) O

C ) O

e ) O

Swew of the local control panel
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6 Local Control Panel

(continued)

Display levels
All data relevant for operation and all device settings are displayed on two levels. Data
such as the switching status or the measured operating values are displayed at the
Panel level and provide an up-to-date overview of the state of the bay. The menu tree
level below the Panel level allows the user to select all data p ettings, signals,
measured variables, etc.) and to change them, if appropriate. access a selected
event recording from either the Panel level or from any othe n the menu tree,
press the READ key @.
Measured Value .
Bay Panel ignal Panel i
R Panels Signal Pane Recording
X YYY 16:57:33 Meas. values 16:57:33 Oper/Rec/OP_RC
oltage A- rim. Operat. data record.
eitagy g e ;
oltage B-C prim.
20.6 kV
Voltage C-A prim.
20.8 kv
Current A prim.
415 A
Unlock Current C ;rim.
Local 417 A
Curr.lgla??m:x prim. I N

Control and Display Panels

—t

Events

Device ID

Config. parameters

rs

!

Cyclic values |

!

Event counters |

Control and testing

| Measured fault data |

Operating data rec.

| Event recordings |

l

Meas. operating data |

| Phys. state signals

| Log. state signals

rameter subset ...

Control

Menu tree

6-2 Display Panels

tre
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6 Local Control Panel

(continued)

Display Panels

Menu tree and data points

List data points

The following display Panels are available with the C232:

O Bay Panel
O Measured Value Panels, which are called up according to system eonditions

O Signal Panel

The Bay Panel displays the up-to-date switching state of the selected bay in single-pole
representation. Selected measured values are displayed omthe*"Measured Value
Panels. The system condition determines which particular Panel is called up (examples
are the Operation Panel and the Fault Panel). Only thesMeastred Value Panels relevant
for the particular design version of the given unit and its associated range of functions
are actually available. The Operation Panel is always‘available. The Signal Panel
displays the most recent events such as the opehinglef a switchgear unit.

All data points (setting values, signals,dmeasured Values, etc.) are selected using a
menu tree. As the user navigates throughythe ' menu tree, the first two lines of the LCD
display always show the branch of theimenutree that is active, as selected by the user.
The data points are found at the lowest levelof a menu tree branch. They are displayed
either with their plain text description ‘@gin numerically coded form, as selected by the
user. The value associated withfthe'selected data point, its meaning, and its unit of
measurement are displayediin thefling below.

List data points are a specialieategory. In contrast to other data points, list data points
generally have more than one value element associated with them. This category
includes tripping matricesjprogrammable logic functions, and event logs. When a list
data point is selected, the/symbol ‘l* is displayed in the bottom line of the LCD display,
indicating that there isganother level below the displayed level. The individual value
elements of alistdata’point are found at the lower level. In the case of a list parameter,
the individualvalue elements are linked by operators such as ‘OR’.
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6 Local Control Panel

(continued)

Keys

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

O ‘Up’ and ‘Down’ Keys 21D

Panel Level:
The effect of using the ‘up’ and ‘down’ keys differs between the individual Panels.
Bay Panel: The ‘up’ and ‘down’ keys switch between the measured values

selected for this Panel.
Measured Value Panel: The ‘up’ and ‘down’ keys switch between the pages of

the Measured Value Panel.
Signal Panel: The ‘up’ and ‘down’ keys switch betwegn events.
Menu Tree Level:
By pressing the ‘up’ and ‘down’ keys, the user €an nayigate up and down through the
menu tree in a vertical direction. If the unit issimjinpuit'mode, the ‘up’ and ‘down’ keys
have a different function.
Input mode:
Parameter values can only be changed inhe,input mode, which is signaled by the
LED indicator labeled EDIT MODE®NBY pressing the ‘up’ and ‘down’ keys, the user
can then change the parameter value.
(‘Up’ key: the next highefwalueis selected.
‘Down’ key:  the next lowgr yvalue is'selected.)
With list parameters, the user'ean change the logic operator of the value element by
pressing the ‘up’ and ‘down!keys!

O ‘Left’ and ‘Right’ Keys @l @

Panel Level:

Pressing the 'right'/'left' keys switches between Bay Panel and Measured Value
Panel, for example:

Menu Tree Level:

By pressinggheyleft*and ‘right’ keys, the user can navigate through the menu tree in
a horizontal'direction. If the unitis in input mode, the ‘left’ and ‘right’ keys have a
differengfunction.

Input mode:

Parametefwalues can only be changed in the input mode, which is signaled by the
LED indieator labeled EDIT MODE. When the ‘left’ and ‘right’ keys are pressed, the
cursoppositioned below one of the digits in the change-enabled value moves to the
nextdigit to the right or left.

(‘Left’ key: the cursor moves to the next digit on the left.

‘Right’ key: the cursor moves to the next digit on the right.)

In the case of a list parameter, the user can navigate through the list of items
available for selection by pressing the ‘left’ and ‘right’ keys.

ENTER Key &

Panel Level:

By pressing the ENTER key at the Panel level, the user can go to the first menu tree
level.

Menu Tree Level:

To enter the input mode, press the ENTER key. Press the ENTER key a second time
to accept the changes as entered and leave the input mode. The LED indicator
labeled EDIT MODE signals that the input mode is active.



6 Local Control Panel

(continued)

CLEAR Key (©

Press the CLEAR key to reset the LED indicators and clear all measured event data.
The records in the recording memories are not affected by this action.

Panel Level:

Bay Panel:

If the reset key is pressed while selecting a switchgear unit on,theé"Bay Panel then the
selection of the switchgear unit is canceled. The LED indicatorsiare not reset in this
procedure.

Menu Tree Level:

Input mode:
Press the CLEAR key to reject the changes entered and leave the input mode.

READ Key
Press the READ key to access a selected event recording from either the Panel level
or from any other point in the menu tree.

Local/Remote Key

The local/remote key is effective in thesBayPanel only unless a binary signal input
has been configured for this function.

The local/remote key is the transferswitChsbetween remote and local control (setting
ReL), or between remote&localgand [o€al control (setting R&L < L). If the
local/remote key is set to (R«<k), thetransfer from remote to local control can only
take place if the L/R password hasybeen entered first. The transfer from local to
remote control does notsinvolve a password query.

Page Key

Panel Level:

Pressing the page key'shows the next Panel.

Menu Tree Level:

Pressing the page key, results in leaving the menu tree and switching to the Bay
Panel.

Selection, Key ©

The selegction key is effective only in the Bay Panel and only if local control is
activated. “Ifylocal control has been selected, pressing the selection key selects the
switehgearanit to be controlled. The selected external device will be marked by an
asterisk{(*) — as long as no external device names are displayed. Otherwise the
exterpal’device name will flash and will be displayed in the status line.

OPEN Key (©

The OPEN key is effective in the Bay Panel only.

Pressing the OPEN key controls the selected switchgear unit — taking into account
the interlock equation — to assume the ‘open’ state.

CLOSE Key (D

The CLOSE key is effective in the Bay Panel only.

Pressing the CLOSE key controls the selected switchgear unit - taking into account
the interlock equation — to assume the ‘closed’ state.
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6 Local Control Panel

(continued)

The following presentation of the individual control steps shows which displays can be
changed in each case by pressing the keys. A small black square to the right of the
enter key indicates that the “EDIT MODE” LED indicator is lit up. An underscored
external device name in the Bay Panel indicates a selected switchgear unit. The
examples used here are not necessarily valid for the unit typeddescribed in this manual;
they merely serve to illustrate the control principles involved.

6.2 Changing between Display Levels

After start-up of the unit, the display is at the Panel level. The Bay Panel is displayed.

Control Step / Description N Display
Action

Jumping from the Panel level

to the menu tree level 0 Example of a display after start-up,of the o s
unit. sz
N t Q@ Q2

ote:

When the unit is delivered, it is's€ét fofa dummy
bay without switchgear units. @Fherefore only @
the name of the unit appearson,the Bay Panel. @® |
The display shown in the gxamplewill not g
appear until a ‘real’ bay type'has’been Romote \
Selected . Curr. IP,max prim. ¥
1 Press the enter.keyato go from the Panel & ’;a:::leters
level to the menu,tree,level.

Jumping from the menu tree

level to the Panel level 0 Frém the mehu tree level, the user can go to Par{Func/Gi‘?b/MMN
the Panellevel from any position within the E:vt:: o
mepuitree.
1 Pfess the page key. o s

st T/

§S2 -
Alternatively first press the ‘up’ key and hold it .
down while pressing the reset key. RO S

Note:

It is important to press the ‘up’ key first and
release it last in order to avoid unintentional g
resetting of stored data. Romote

Curr. IP,max prim. ¥

-

After the set return time has elapsed (setting in menu tree: “Par/Conf/LOC”), the display
will switch automatically to the Bay Panel.
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6 Local Control Panel

(continued)

Information displayed on
the Bay Panel

6.3 lllumination of the Display

If none of the control keys is pressed, the display illumination will switch off once the set
‘return time illumination’ (set in the menu tree at ‘Par/Conf/LOC’) has elapsed.” Press
any one of the control keys to turn the display illumination on again #The,control action
that is normally triggered by that key will not be executed. Reagtivation of display
illumination is also possible by way of a binary input.

If continuous illumination is desired, set the ‘return time illumination’ function to ‘blocked’.
6.4 Control at the Panel Level

At the Panel level, the user can move from one Panel typetto another by pressing the
page key (in one direction only) or the ‘left’ and ’right” keys (in both directions).

6.4.1 Bay Panel

Figure 6-3 shows an example of a Bay'Ranel» The top line shows the unit type on the
left and the current time of day on the right?

The bay shown below in single-pole fepresentation is a function of the set bay type. The
symbols shown in the tablgson, the'hext page are used to represent the switchgear units
and other external devices aswell as the state of the switchgear units. The user can
switch between characterisets 1, 2, and 3. Character set 3 is identical to character set 1
in as-delivered conditiombut‘€an be replaced by a user-defined character set — by using
a special ancillary toalmT heysymbols of character set 2 are used in the following
description.

The fourth line filom the bottom shows (in abbreviated form) whether a bay interlock is
active. The third linefrom the bottom indicates whether remote or local control is
permitted. |fA'thexexample shown here, remote control is activated. The two lines at the
bottom gontain measured value data. The arrows to the right of the measured value
data indicate that additional measured values can be called up by pressing the ‘up’ or
‘downi#Keys.
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6 Local Control Panel

(continued)

XYYY 10:33:22

S$81
S$82

1 23
79

Locked
Remote
1088 A
Curr. IP,max prim. ¥
6-3 Example for a Bay Panel
Representation of the external
devices with
External device State character set 1 character set 2
Circuit breaker pen’
@ ‘Closed’
S ‘Off-end’,’Faulty’
Switeh disconnector  ‘Open’
‘Closed’

‘Off-end’,’Faulty’

\ isconnector ‘Open’

‘Closed’

‘Off-end’,’Faulty’

e e |l ol o | el ol ==

B R dh e hd | | e | D =

r's Switch truck ‘Open’ =
¥

‘Closed’ +

+

‘Off-end’,’Faulty’ +

¥

Fuse unit ‘Open’ [=]

‘Closed’ [I]
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6 Local Control Panel

(continued)

O

Control Step / Description Control Display 0
Action

Measured value display in the _
Bay Panel 0 Measured values are shown one at a time.

A configuration step determines whether the
measured value will also be displayed in bar
form. The position of the bar can also be set
for horizontal or vertical (the setting applies to
all measured values). The arrows under the
bar indicate that additional measured values
can also be displayed.

10:33:22

Locked
Remote

1088 A
Curr. IP,max prim.

- -

1 Press the ‘up’ or ’"down’ key to display . xyyy 10:33:25
next measured value. In the example sho ) bol I
no bar display has been configured fi e @

measured value. ‘
\\ Qo

Locked

(D - I
N
N ()(b
N
Q)O
N
%

L 4
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6 Local Control Panel

(continued)

Controlling switchgear
units

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

Switchgear units can be controlled from the local control panel, provided that the unit has
been set for ‘local control’. If the local/remote key is set to switch between remote and
local control (R«-L), then the switch from ‘remote’ to ‘local’ opératien requires a

password.

The following example is based on the (R«L) setting fof theéyocal/remote key and the
factory-set L/R password. If the password has been changed by the user (see the
section entitled ‘Changing the Password’), the following,deseription will apply

analogously.
Control Step / Description Control Display
tion
0 Select the Bay Panel. o 1oz
a® a
Qo
Q9
Qs !
Locked
Remote
1088 A t
Curr. IP,max prim. 4
1 Press the ‘local/fémote’ key (L/R) to switch Xy 10:33:25
the unit to local operation. The Bay Panel is no
longer displayed. The unit type appears in the *okk ok
first line. Eightd@asterisks (*) appear in the
fourth’'line ‘as adprompt for entering the
password:
2@wpress the following keys in sequence: @%7 X vy 10:33:27
‘Left
S .
‘Down’ (& X YYy 10:33:29
@
&2 .
‘Right’ @ X YYY 10:33:31
=0
S .
‘Up’ & X YYY 10:33:33
The display will change as shown in the @ ) @
column on the right. D
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6 Local Control Panel

(continued)

Control Step / Description Control Display V
Action

Now press the enter key. ©) XYYV 10:38:25

If the correct password has been entered, the 2 §

Bay Panel will re-appear. The third line from
the bottom will display ‘Local’.

Ql ? Q2

If an invalid password has been entered, the )
display shown above in Step 1 will appear. ®
Q8 !
Locked
Local
1088 A t
Curr. IP,max prim. I
2b This control step can be canceled at.any 3 o 1oz
; ; I
time by pressing the reset key before the enter: 582
key is pressed. ae
Qo
Q9
|
Q8
Locked
Remote
1088 A t
Curr. IP,max prim. ¥

@ XYYY 10:33:28

3a Press the selectiomkeyite select a

switchgear unit. Onlysswitchgear units that are ]
electrically controllable’cam be selected. The
device designatiemyfof the selected switchgear
unit —'QQ’, for example — is displayed in
flashing characters,(Underlined in the example

Q1 Q2

Qo

to the rightyandalso appears in the bottom line @ |
of the displays, If the display of external device et 8
designdtions has been disabled, the selected loeal
switchgear,unit will be marked by a flashing Qo

asterisk (*). The designation of the selected
extefnal device appears in the bottom line of

thefdisplay.
3b i you wish to cancel the selection of a © o 105
switchgear unit, press the reset key. Press the ]
selection key to select a new switchgear unit. ae
Qo
Q9
|
Q8
Locked
Local
1088 A t
Curr. IP,max prim. ¥
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6 Local Control Panel

(continued)
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Control Step / Description

Control
Action

Display Nt

4 After selecting a switchgear unit, press the
keys “Open”
or

“Close”
to control the switchgear unit. Before this
switching action is executed, compliance with
bay interlock conditions — if applicable — is
checked.

©
@

4 If the check of bay interlock conditions o 0
determines that an operation can be carrigd a2 ]
out, then the switch command is exeguted. e @
The ‘off-end’ (intermediate position) sympol‘is
displayed while the switchgear uait is
operating. o
Q9
I
Qs
Locked
Local
1088 A 4
Curr. IP,max prim. ¥
Once the operatingdime, of the/switchgear unit XYYy 10:33:35
has elapsed, the resulting switching state is 881 —
displayed. 852 +
a1®
Qo
Q9
I
Qs
Locked
Local
1088 A 4
Curr. IP,max prim. ¥
4D e check of interlock conditions o 103838
determines that switching is not allowed, then = ]
the selected switchgear unit is no longer e
highlighted.
If the LED indicators have been configured
accordingly, the LED indicator for ‘Interlock o
equations violated’ will light up. @ |
Locked @
Local
1088 A t
Curr. IP,max prim. 4
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6 Local Control Panel

(continued)

Control Step / Description

Control
Action

Display 0

5 If a control action does not take place within
a set time period after selection of a switchgear
unit or if the return time for illumination has

elapsed, then the selection is canceled.

6 Press the local/remote key (L/R) to switch to
remote control; this is accomplished without a

password prompt.

o
O
N

O
Q>®

L 4

\Q‘b

S

10:33:38

Locked
Remote

1088 A +
Curr. IP,max prim. +
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6 Local Control Panel

(continued)

Measured Value Panels

6.4.2 Measured Value Panels and Signal Panel

The measured values that will be displayed on the Measured Value Panels can first be
selected in the menu tree under Par/Conf/LOC. The user cangselect different sets of
measured values for the Operation Panel, the Overload Panelpthe Ground Fault Panel,
and the Fault Panel. Only the Measured Value Panels relevant for the particular design
version of the given unit and its associated range of fungtions are actually available. The
selected set of values for the Operation Panel is alwaysiayailable. Please see the
section entitled ‘Setting a List Parameter’ for instructions regarding selection. The
measured value display can be structured by inserting a‘dummy or placeholder in the list
of selected measured values. Ifthe MAIN: Withouwtffunction setting has been
selected for a given Panel, then that Panel is disabled,

The Measured Value Panels are called upfaceording to system conditions. If, for
example, the unit detects an overload er a‘ground fault, then the corresponding
Measured Value Panel will be displayed as,long as the overload or ground fault situation
exists. If the unit detects a fault, then the,Fault Panel is displayed and remains active
until the measured fault values are‘reset=by pressing the reset key (C), for example.

Control Step / Description Control
o Q Action

0 The uppermost jine of the,display indicates
the type of measured values being displayed. Voltage A-B prim.
In this examplefthe display shows measured 20.7 kv
operating values (abbreviated as 'Meas. VelEege B=E pEin
values'). The gimeyof day is shown at the upper 20.6 kv

. . Voltage C-A prim.
right of the display. 20.8 kv

Up to six sélectedsmeasured values can be Current A prim.
displayed'en the Panel simultaneously. 415 A

Current B prim.
416 A

Current C prim.
417 A

+*

Display

Meas. values 16:57:33

Meas. values 16:57:35

1 If more than 6 measured values have been

selected, they can be viewed one page at a Voltage A-B norm.
time by pressing the ‘up’ or ‘’down’ keys. 0.7 Vnom
Voltage B-C norm.
0.6 Vnom
Voltage C-A norm.
0.8 Vnom

929

Current A norm.
1.5 Inom
Current B norm.
1.6 Inom
Current C norm.
1.7 Inom

+t
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6 Local Control Panel

(continued)

O

The Signal Panel shows the signals relevant for operation. Each signal is fully time-
tagged (date and time of day). A maximum of three signals are displayed.

Signal Panel

Control Step / Description Control Displ
Action
0 The top line of the display shows the Panel 16:57:33
designation and the current time of day. Below Aer
this line, the signals are shown in chronological :21:32.331 MAIN
order. The arrows at the bottom of the display rip command
area indicate the presence of additional Start
signals. 05:21:35.501 MAIN
Trip command
End
21.04.98
00:03:57.677 MAIN
Blocked/faulty
Start
+1
1 Press the 'up' or 'down’ keys iSplay the :or Events 16:57:35
signals one at a time. &
05:21:35.501 MAIN
Trip command
End
21.04.98
00:03:57.677 MAIN
Blocked/faulty
End
08:10:59.688 MAIN
2 Blocked/faulty
End
+t

ol
Q>®

L 4
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6 Local Control Panel

(continued)

Folders and function
groups

6.5 Control at the Menu Tree Level

6.5.1

Navigation in the Menu Tree

All data points are grouped in function groups according to the,function they are
associated with and are also organized in different foldefs based on practical control

requirements.

The menu tree begins with the device type at the top and then branches out below into
the three main folders entitled Parameters, Operation¥and Events, which form the first
folder level. Below the first folder level are twa'moretfolder levels, so that the entire

folder structure consists of three main branches‘and a maximum of three folder levels.

At the bottom of each branch of foldetsybelow the folder levels, are the various function

groups in which the individual data points‘are combined.

. PX yyy
Unit
type
A f
A 4 f f
PX yyy PX yyy PX yyy
Folder Parameters Operation W o | Events
4——> l >
plane 1
£ 4 7 S £ 4
I I I
I X — |
v
Oper/
Folder Cyclic measurements
-« ——
plane 2
7y
I
Oper/Cycl/
Folder Meas. operating data
-« ——
plane 3
A A
I
vy ——=--=
F t Oper/Cycl/Data/
unction
MAIN - — —
groups
A A
I
vy ——=--=
Oper/Cycl/Data/MAIN
Data Date
points 01.01.99 dd.mm.yy [® ——
6-4 Basic menu tree structure
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6 Local Control Panel

(continued)

O

6.5.2 Switching Between Address Mode and Plain Text Mode 0

The display on the local control panel can be switched between address mode and plain
text mode. In the address mode the display shows setting parameters, signals, and

measured values in numerically coded form, that is, as addresses. in text mode

the setting parameters, signals, and measured values are displaye he form of plain
text descriptions. In either case, control is guided by the menum active branch
of the menu tree is displayed in plain text in both modes. In t g examples, the

display is shown in only plain text mode.

Control Step / Description Contr play
Acti
0 In this example, the user switches from plai fees e el ST T
text mode to address mode Device on-line
ex : No (=off)
1 To switch from address mode to 1;:;/ ?;EC/ St /LR
mode or vice versa, press the CLE or i 0
and either the ‘left’ key or the ‘right

simultaneously. This can be d a
in the menu tree.

N
>
$

L 4

Q
o
&

L 4

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



6 Local Control P

(continued)

Global change-enabling
function

Selective change-enabling
function

anel

6.5.3 Change-Enabling Function 0

Although it is possible to select any data point in the menu tree and read the associated
value by pressing the keys, it is not possible to switch directly to the input mode. This
safeguard prevents unintended changes in the settings.

There are two ways to enter the input mode. \%

O To activate the global change-enabling function, se aram. change enabl.’
parameter to ‘Yes' (menu tree: ‘Oper/CtriTest/LOE
The change can only be made after the pa s been entered. Thereafter, all
further changes — with the exception of sp lly protected control actions (see the
section entitled ‘Password-Protected C ions’) — are enabled without entering
the password. %

specific time interval. The follo example is based on the factory-set password. If
the password has been chan by the user (see the section entitled ‘Changing the
Password’), the followi ion (next page) will apply analogously.

N
903
&

O Password input prior to any parame hange.
The password consists of a p%h sequential key combination entered within a

L 4

Q
o
&

L 4
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6 Local Control Panel

(continued)

6-20

Control Step / Description

Control
Action

Display V

0 In the menu tree ‘Oper/CtriTest/LOC’ select
the ‘Param. change enabl.’ parameter.

Oper/CtrlTest/LOC
Param. change enabl.
No

1 Press the ENTER key. Eight asterisks (*)
appear in the fourth line of the display.

Oper/CtrlTest/LOC
Param. change enabl.

No
HokkkkkkK

2 Press the following keys in sequence:
‘Left’

‘Right’

‘Down’

The display will changé as’shown in the
column on the right.

Now press the\NENTER key. The LED indicator
labeled EBIT MODE will light up. This
indicates thatthe setting can now be changed
by pressingithe ‘up’ or 'down’ keys.

If an. invalid password has been entered, the
display,shown in Step 1 appears.

Oper/CtrlTest/LOC
Param. change enabl.

No
*

Oper/CtrlTest/LOC
Param. change enabl.

No
*

Oper/CtrlTest/LOC
Param. change enabl.

No
*

Oper/CtrlTest/LOC
Param. change enabl.

No
*

Oper/CtrlTest/LOC
Param. change enabl.
No

3 Change the setting to ‘Yes'.

0

020

©

Oper/CtrlTest/LOC
Param. change enabl.
Yes

4 Press the ENTER key again. The LED

indicator will go out. The unit is enabled for
further parameter changes.

®

Oper/CtrlTest/LOC
Param. change enabl.
Yes

The same procedure applies to any parameter change unless the global change-
enabling function has been activated. This method is recommended for a single

parameter change only. If several settings are to be changed, then the global change-
enabling function is preferable. In the following examples, the global change-enabling
function has been activated.
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(continued)

Automatic return

Forced return

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

The automatic return function prevents the change-enabling function from remaining
activated after a change of settings has been completed. Once the set return time
(menu tree ‘Par/Conf/LOC’) has elapsed, the change-enabling function is automatically
deactivated, and the display switches to a Measured Value Panel_corresponding to the
current system condition. The return time is restarted when any’of the control keys is
pressed.

The return described above can be forced from the 10€al control panel by first pressing
the ‘up’ key and then holding it down while pressing,the CLEAR key.

Note: It is important to press the ‘up’ key,first and release it last in order to avoid
unintentional deletion of stored data:

Even when the change-enabling functien is activated, not all parameters can be
changed. For some settings it is also necessary to disable the protective function (menu
tree: Par/Func/Glob/MAIN, “Protéetion enabled”). Such settings include the
configuration parameters, by meansyof which the device interfaces can be adapted to the
system. The following entries inithe "Change” column of the address list (see appendix)
indicate whether values can bg changéd or not:

O "on": The value can bgchanged even when the protective function is enabled.

o "off": The valueganienlyibe changed when the protective function is disabled.

o "-": The value canbe read out but cannot be changed.

The device is factorysset'so that the protective function is disabled.
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(continued)

6-22

6.5.4 Changing Parameters

If all the conditions for a value change are satisfied (see above), the desired setting can

be entered.
Control Step / Description Control D a? :7
Action p.
0 Example of a display. Opez/CtrlTest/LOC
Param. change enabl.
In this example the change-enabling function is ¥es
activated and the protective function is
disabled, if necessary.
1 Select the desired parameter by pressing & Par/Conf/LOC
the kevs @@@ Autom. return time
ys. a2 50000 s
@"
2 Press the ENTER key. The LED ifidicator LS
labeled EDIT MODE will light up. The lastdigit Aukol. Sorumn time
of the value is highlighted by a cuksor -
(underlined).
3 Press the ‘left’ or right’ keys to move the % e
cursor to the left or right. @ @ @ Autm;(') o:gt:m cime
4 Change the valus Highlighted by the cursor % LR
by pressing thefup’ and "down’ keys. In the @ @ @ Aut°§(;oi§t:m fime
meantime the,device/will continue to operate D -
with the oldfvalue.
5 Press'the ENTER key. The LED indicator @ |[ear/cone/roc .
labeléd EDIT"MODE will go out and the device Aukel. Tororn time
will new operate with the new value. Press the
keysito select another setting parameter for a
valtie change.
Bwr you wish to reject the new setting while © LR
you are still entering it (LED indicator labeled Aut°§(')o§§t:m time

EDIT MODE is on), press the CLEAR key. The
LED indicator will go out and the device will
continue to operate with the old value. A
further parameter can be selected for a value
change by pressing the keys.
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(continued)
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6.5.5 Setting a List Parameter

Using list parameters, the user is able to select several elements from a list in order to
perform tasks such as defining a trip command or defining the measured values that will
be displayed on Measured Value Panels. The maximum possible.aumber 'm’ that can
be selected out of the total number 'n’ of the set is given ifthexaddress list in the
‘Remarks’ column. As a rule, the selected elements are linked, by"an ‘OR’ operator.
Other operators (NOT, OR, AND, NOT OR and NOT AND);are available in the LOGIC
function group for linking the selected list items. In this'way binary signals and binary
input signals can be processed in a Boolean equationiailored to meet user
requirements. For the DNP 3.0 communication pretocol;the user defines the class of a
parameter instead of assigning operators. The definitien of a trip command shall be
used here as an example to illustrate the setting of anlist parameter.

hd
Control Step / Description ontrol Display
k Action

0 Sselect a list parameter (in this'eXample, the T B 52 )
parameter 'Fct.assign.trip cmd¥at Fle ey el
‘Par/Func/Glob/ MAIN’ in the mentitree). The \l/

down arrow (V) indicates thatia, list parameter
has been selected.

1 Press the ‘downkelfy Thesfirst function and % LA A A
the first selected Signal'will appear in the third @ @ FCt'asmgn';zipD:I::'
and fourth linesjrespegtively. The symbol Trip zone 1

‘#01’ in the displayindicates the first item of the

selection. If ‘MAINg Without function’ appears
for the first itemfthen this means that no
function agsignmeént has been made yet.

©

¢

Fct.assign.trip cmd.
OR #02 DIST
Trip zone 2

2 Scroll throtugh the list of assigned functions @

Par/Func/Glob/MAIN
by pfessingthe ‘right’ and 'left’ keys. @

©

Once the end of the list is reached, the display Par/Func/Glob/MAIN
shéwn on the right will appear. Fct.assign.trip cmd.

#05 MAIN

| ]
3 Press the ENTER key at any position in the @ SEER LRy B /7 003
list. The LED indicator labeled EDIT MODE Fet.assign.trip cmd.

- #02 DIST
will light up. Trip zone 2
4 Scroll through the assignable functions by S LRSS C T
pressing the ‘right’ and ‘left’ keys in the input @@ FCt'3551gn';;;pD:2:'
mode. Trip zone 4

S Select the operator or the class using the % LG Eh 2 1750
‘up’ and 'down’ keys. In this particular case, @@ @ g:t'aS“gn';E;pD:I;:'
only the ‘OR’ operator can be selected. There Trip zone 4

is no limitation on the selection of classes.

9
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(continued)

C)O

Control Step / Description Control Display

Action
&
Par/F /Glob/MAIN
Fct.assi trip cmd.
#02 DIST
O: 4

6 Press the ENTER key. The LED indicator @
will go out. The assignment has been made.
The unit will now operate with the new settings.

If no operator has been selected, the ‘OR’
operator is always assigned automatically
when the ENTER key is pressed. There is no
automatic assignment of classes.

Par/Func/Glob/MAIN
Fct.assign.trip cmd.

’

7 Press the ‘up’ key to exit the list at any point
in the list.

8 If you wish to reject the new settin R L R /AT O
you are still entering it (LED indicat z;t'aSﬂgn';:;PD:I;:'

EDIT MODE is on), press the CLE
LED indicator will go out.

Trip zone 2

Deleting a List Parameter

If ‘MAIN: Without function
deleted. If this occurs f6

O
N

O
Q>®

L 4

m #01, everything is deleted.
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(continued)

6.5.6 Memory Readout 0

After a memory is entered, the memory can be read out at the entry point. It is not
necessary to activate the change-enabling function or even to disable the protective
function. Inadvertent clearing of a memory at the entry point i ossible.

The following memories are available:

O In the menu tree ‘Oper/Rec/OP_RC’: Operating dat@v

O In the menu tree ‘Oper/Rec/MT_RC’: Monitoring signal memory
O Event memories

m In the menu tree ‘Events/Rec/FT_RC’: t memories 1to 8

m In the menu tree ‘Events/Rec/OL_P@ oad memories 1to 8

m In the menu tree ‘Events/Rec/ C ound fault memories 1 to 8
Not all of these event memories

some of them or even none at &

0
N
.(,(b
xS

ding on the device type.

O
Q>®

L 4
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tin each unit. A given unit may contain only
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(continued)

Readout of the operating O

data memory
The operating data memory contains stored signals of actions that occur durin
operation, such as the enabling or disabling of a device function. A maximum®of 100
entries is possible, after which the oldest entry is overwritten.

Control Step / Description Control \

Action

0 select the entry point for the operating data r/Rec/OP_RC
erat. data record.
memory.

’

Oper/Rec/OP_RC
01.01.97 11:33 ARC
Enabled USER

No

1 Press the ‘down’ key to enter the operating
data memory. The latest entry is displaye

2 Press the ‘left’ key repeatedly to ay @
entries one after the other in chro gic @ @
order. Once the end of the operati ta &S
memory has been reached, pressi e ‘left’
key again will have no eff

3 Press the ‘right’ k lay the previous % Opez/Rec/OP_RC
¢ @@@ 01.01.97 11:33 ARC
entry. \ @ Enabled USER

@ No
4 press the ‘u! keyI any point within the

Oper/Rec/OP_RC
operating & to return to the entry @ @ @ Operat. data record.

oy
@Q

01.01.97 10:01 PSIG
Enabled USER
Yes

[:) Oper/Rec/OP_RC
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(continued)

Readout of the monitoring
signal memory
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If the unit detects an internal fault in the course of internal self-monitoring routines or if it
detects power system conditions that prevent flawless functioning of the*unit, then an
entry is made in the monitoring signal memory. A maximum of'30.entries is possible.

After that an ‘overflow’ signal is issued.

Control Step / Description

Contr, isplay
Acti

0 Select the entry point for the monitoring
signal memory.

Oper/Rec/MT_RC
Mon. signal record.

\’

1 Press the ‘down’ key to enter the‘menitofing
signal memory. The oldest entry is displayed.

Mon. signal record.
01.01.97 13:33 SFMON
Checksum error param

2 Press the ‘right’ key repeatédly taisplay
the entries one after the other imychronological
order. If more than 30 mg@nitoring ‘signals have
been entered since the,lastfreset, the ‘overflow’
signal is displayedfas the last'entry.

Mon. signal record.
01.01.97 10:01 SFMON
Exception oper. syst.

3 Press the ‘left keyto,display the previous
entry.

Mon. signal record.
01.01.97 13:33 SFMON
Checksum error param

4 i the ‘down’ key is held down while a
monitgringysignal is being displayed, the
fellowing additional information will be
displayed:

Firsts Time when the signal first occurred

Active: The fault is still being detected
(Yes) or is no longer detected (No)
by the self-monitoring function.

Reset: The fault was no longer detected by
the self-monitoring function and has
been reset (Yes).

Number: The signal occurred x times.

820

©

Mon. signal record.
01.01.97 13:33 SFMON
Checksum error param

First: 13:33:59.744
Active: Yes
Reset: No
Number : 5

5 Press the ‘up’ key at any point within the
monitoring signal memory to return to the entry
point.

Q

00

©

Oper/Rec/MT_RC
Mon. signal record.

\/
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Readout of the event
memories

6-28

There are eight event memories for each type of event. The latest event is stored in
event memory 1, the previous one in event memory 2, and so forth.

Readout of event memories is illustrated using the fault memoryyas‘an’example.

Control Step / Description

Control
Action

0 Select the entry point for the first fault
memory, for example. If the memory contains
entries, the third line of the display will show
the date and time the fault began. If the third
line is blank, then there are no entries in the
fault memory.

——

vents/Rec/FT_ RC
ault recording 1
01.01.99 10:00:33

’

1 Press the ‘down’ key to enter the fault
memory. First, the fault number is shown.“In
this example it is the 22nd fault sincé thelast
reset.

Fault recording 1
FT_RC

Event

22

2 Press the ‘right’ key rep@atedly to'see first
the measured fault datafand then the binary
signals in chronological ordér. The time shown
in the second line is thewelative time,
measured from the onset ofithe fault, at which
the value was measurgd'or the binary signal
started or ended;

Once the end ofithe fault has been reached
(after the ‘righthkey has been pressed
repeatedly);\pressing the ‘right’ key again will
have ng effect:

Fault recording 1
200 ms FT DA
Running time
0.17 s

Fault recording 1

0 ms FT RC
Record. in progress
Start

Fault recording 1

241 ms FT RC
Record. in progress
End

3 Press the ‘left’ key to see the previous
measured value or the previous signal.

Fault recording 1

0 ms FT RC
Record. in progress
Start

4 press the ‘up’ key at any point within the
fault memory to return to the entry point.

Events/Rec/FT_RC
Fault recording 1
01.01.99 10:00:33
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6.5.7 Resetting

All information memories — including the event memories and the monitoring signal
memory — and also the LED indicators can be reset manually. In addition, the LED
indicators are automatically cleared and initialized at the onset’of a,new fault — provided
that the appropriate operating mode has been selected -so that'they always indicate the
latest fault.

The LED indicators can also be reset manually by pressing the CLEAR key, which is
always possible in the standard control mode. This action“also triggers an LED indicator
test and an LCD display test. The event memoriesyare not affected by this action, so that
inadvertent deletion of the records associated with,theweset signal pattern is reliably
prevented.

Because of the ring structure of the event memaries, the data for eight consecutive
events are updated automatically so that manual resetting should not be necessary, in
principle. If the event memories need te be cleared completely, however, as would be
the case after functional testing, this,cantbe done after selecting the appropriate
parameter. The resetting procedureywill'how be illustrated using the fault memory as an
example. In this example the global change-enabling function has already been
activated.

Control Step / Description Control Display
Q Action

0 select the reset Pafameter. Line 3 of the OSSRy 118
display shows the fiumber of faults since the Reset rei;’rdmg
last reset, 10 in this,example.

u
1 Press the ENTER key. The LED indicator C©) Oper/CtrlTest/FT_RC
labeled EDIT=MODE will light up. EEEE reigrdlng
Don't execute

2" Prcse the ‘up’ or ‘'down’ keys to change the X Oper/CtrlTest/FT_RC
Setting to ‘Execute’. @ @ @ Reset reizrdlng

@ Execute

"
3 Press the ENTER key. The LED indicator e e
labeled EDIT MODE will go out. The value in Reset re‘;“dmg
line 3 isresetto ‘0.
4 To cancel the intended clearing of the fault @ Oper/CtrlTest/FT_RC

Reset recording

recordings after leaving the standard control 20

mode (the LED indicator labeled EDIT MODE
LED is on), press the CLEAR key. The LED
indicator will go out, and the fault recordings
remain stored in the device unchanged. Any
parameter can be selected again for a value
change by pressing the keys.
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6.5.8 Password-Protected Control Actions

Certain actions from the local control panel (such as a manual trip command for testing
purposes) can only be carried out by entering a password. This setup is designed to
prevent accidental output and applies even when the global changefenabling function
has been activated.

The password consists of a pre-defined sequential key combination entered within a
specific time interval. The following example illustrates the password-protected output of
a manual trip command using the factory-set password. If the password has been
changed by the user (see the section entitled ‘Changingéthe Password’), the following
description will apply analogously.

Control Step / Description @ Display
o

0 In the menu tree ‘Oper/CtriTest/MAIN’, Oper/CtrlTest/MAIN

. . . Man. tri d. USER
select the parameter ‘Man. trip cmd. USER® Dan. S
on't execute

1 Press the ENTER key. Eightastefisks (*) ©  |[oper/ceritest marn

. . 4 M . tri d. USER
appear in the fourth line of the displays o e

* %k %k %k kkkk

9

Oper/CtrlTest/MAIN
@ Man. trip cmd. USER

Don't execute
*

2 Press the following ‘keys inysequence: @
‘left’

9

‘right’

@ Oper/CtrlTest/MAIN
@@ Man. trip cmd. USER
@ Don't execute
*
up x> Oper/CtrlTest/MAIN
@@@ Man. trip cmd. USER
® Don't execute
*
down Oper/CtrlTest/MAIN
The display will change as shown in the @@@ Man. trip cmd USER

Don't execute
*

©

column on the right.

Now press the ENTER key. The LED indicator | (=™ oper/CtrlTest/MAIN
labeled EDIT MODE will light up. This Man. trip cmd. USER
indicates that the setting can now be changed Don't execute

by pressing the ‘up’ or 'down’ keys.

Q)

3 Change the setting to ‘Execute’. @ @ Oper/CtrlTest/MAIN

Man. trip cmd. USER
Execute

©

6‘30 C232-302-401/402/403/404-603 / C232/EN M/A23



6 Local Control Panel

(continued)

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

O

Control Step / Description Control Display 0
Action
4 Press the ENTER key again. The LED © 2R e 2 L
rip cmd. USER

indicator will go out. The unit will execute the

execute
command.

per/CtrlTest/MAIN
Man. trip cmd. USER
Don't execute

5 as long as the LED indicator labeled EDIT
MODE is on, the control action can be

terminated by pressing the CLEAR key. The

LED indicator will go out. Q

6.5.9 Changing the Password

The password consists of a comb keys that must be entered sequentially within
a specific time interval. The ‘lefftig up’ and ‘down’ keys may be used to define the
password and represent the nQ 2, 3 and 4, respectively:
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The password can be changed by the user at any time. The procedure for this‘éhange is
described below. The starting point is the factory-set password.

L 4
Control Step / Description Control Displa
Action ‘ b

0 In the menu tree ‘Par/ConfILOC’ select the Bar/Cent/LOC

‘ y Password
parameter ‘Password’. WA AN
L
1 Press the ENTER key. Eight asterisks © L AT
Password

appear in the fourth line of the display.

*hkkkkkkk
*hkkkkkkk

2 Press the ‘left’, right’, ‘up’ and ‘down’ keys & Par/Conf/LoC
to enter the valid password. The displayawill @ @ @ fffffifi
change as shown in the column on the, right. SO *

@ Par/Conf/LOC
@(:) Password
® %k kkkkkk
*

@ Par/Conf/LOC
@@ @ Password
khkkkkkk*k

& :

@ Par/Conf/LOC
@@ Password
@ khkkkkkkk
*

u
3 No#bresefthe ENTER key. The LED © Par/Cont /LOC
indicator labeled EDIT MODE will light up. The Password
thirdhline"'shows an underscore character ( _) B
as theprompt for entering a new password.
A\Enter the new password, which in this @ Par/Conf/LOC
example is done by pressing the ‘up’ key @@ @ fassmrd

9

followed by the ‘down’ key.

g

@@@ Par/Conf/LOC
Password

* %

©

|
S Press the ENTER key again. Asterisks © Par/Conf/LOC
appear in the third line, and a cursor fisswc’rd
(underscore) in the fourth line prompts the user
to enter the new password again.
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Display Nt

any time before(Step 7 by pressing the CLEAR
key. If thig'is dane, the original password
continues'to belvalid.

Control Step / Description Control
Action
6 Re-enter the password. @ EgF/Conf/LOC
@ @ @ Password
ON|Y
\Z 4
@@@ rPa.r/Conf/LOC
@ fissword
7Q Press the ENTER key again. If the @ Par/Conf/LOC
password has been re-entered corregtly, the Password
LED indicator labeled EDIT MODE geesout
and the display appears as shown on the right.
The new password is now valid.
u
7D if the password has beensre¥entered @ Par/Conf/LOC
incorrectly, the LED indicatorfabeled EDIT Password
MODE remains on and thg"display shown on 3
the right appears. The password needs to be
re-entered. It is also possiblesto cancel the
change in passward by pressing the CLEAR
key (see Step 8):
8 The changéfiMipasdword can be canceled at © Par/Conf/LOC
Password

*hkkkkkkk

Operation from the local control panel without password protection is also possible. To

seleegthistoption, immediately press the ENTER key a second time in steps 4 and 6
without'entering anything else. This will configure the local control panel without

password protection, and no control actions involving changes will be possible until the
global change-enabling function has been activated (see the section entitled ‘Change-

Enabling Function’).
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If the configured password has been forgotten, it can be called up on the LCDQ/ as

described below. The procedure involves turning the device off and then on again.

Control Step / Description Control Displa
Action

0 Turn off the device.

1 Turn the device on again. At the very
beginning of device startup, press the four TEST

directional keys (‘left’, ‘right’, ‘up’ and ‘down’) at Oooooooo
the same time and hold them down.
2 When this condition is detected durj
tartup, the password is displayed @ @ Password
S p, p played. : 1234
O
3 After the four keys are released, startup will
continue. .
Q D

L 4

Q
o
&

L 4
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Changing and display of
the L/R password
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The L/R password must be entered to enable local control.

Control Step / Description

Control i
Action

0 In the menu tree ‘Par/Conf/LOC’ select
parameter ‘Password L/R’.

ar/Conf/LOC

Password L/R
% % % %k ok ok ok

1 Press enter key. Eight stars appear in the
fourth line of the display.

@I

Par/Conf/LOC

Password L/R
*kkkkkkk
% %k ke ok ok kk

2 Press the ‘left'/’right’ and ‘up'{dewn’ keys to
enter the valid general passward. The display
changes as shown.

Par/Conf/LOC

Password L/R
%%k ke ok ok kk
*

Par/Conf/LOC
Password L/R

* %k %k %k kkkk
*

Par/Conf/LOC

Password L/R
*kkkkkkk
*

Par/Conf/LOC

Password L/R
%* % % %k ok ok ok
*

3 Now press enter key. The “EDIT MODE”
LED will light up. The third line shows the
current L/R password.

O
00
P
v20
-

Par/Conf/LOC
Password L/R
1423

third line; the enter prompt in the fourth line
invites the user to enter the new L/R password
once more.

4 Enter the new password, using the ‘up’ key @ P<'=1r/<3<=n;-;/1-oc
followed by the ‘down’ key for the shorter @@ @ fass"mr L/R
password in this example. &
\
@@@ Par/Conf/LOC
<::> Ejssword L/R
|
5 Press enter key again. Stars appear in the ) Par/Conf/LOC

Password L/R
* %
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Display 0

Control Step / Description Control
Action
Y 2
6 Re-enter the LIR password. @®® Par/Conf/LOC
®@ rdgl/R
&S

pel

assword L/R

7a Press enter key once more. If the

password has been repeated correctly, th
“EDIT MODE” LED goes out and the disp
changes as illustrated. The new password i
now valid.

7b ifthe LR password has been

incorrectly, the “EDIT MODE” LEE%\ins lit
and the display to the rightis s e L/R
password needs to be re-ente
Alternatively, the passwi n an be

aborted by pressing th

ey (see step 8).

Q Par/Conf/LOC

Password L/R
*kkkkkkk

Par/Conf/LOC

Password L/R
* %

8 Up to step 7, the pas
aborted at any timefy
The original passw

this case.

rd"change can be
ng the reset key.
inues to be valid in

Par/Conf/LOC

Password L/R
*hkkkkkkk

S
&

Q>®
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7  Settings 0

7.1 Parameters
L 2

The C232 must be adjusted to the system and to the protecte ipment by means of
appropriate settings. This section gives instructions for rmining the settings, which
are located in the folder entitled ‘Parameters’ in the menm sequence in which
the settings are listed and described in this chapter corr, o their sequence in the
menu tree. The 'Address List' in the Appendix lists all par; rs, along with setting
ranges and incrementation or selection tables.

values in the 'Range of Values' column in the List). The default settings given in
the Address List are activated after a cold r The C232 is blocked in that case. All
settings must be re-entered after a cold resta

ntained in the Address List. All settings,
ling and monitoring a switchgear unit are

e function group for the respective switchgear
Appendix).

The units are supplied with a factory-set configuratio efault settings (underlined
dr
a

All function groups and their paramete
signals, and control commands f
included in one function group,
unit is given in the List of Bay

o
N
.(,(b
xS

O
Q>®

L 4
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(continued)

7.1.1 Device Identification

The device identification settings are used to record the ordering information and the
design version of the C232. They have no effect on the device functions. These settings
should only be changed if the design version of the C232 is modified:

Device DVICE: Device type N, oo
The device type is displayed. This display cannot be alteredt
DVICE: Software version DN ¥ e
Software version for the device. This display cannot befaltered:
DVICE: SW date ’'\N"Y 002122
Date the software was created. This display cannot'be altered.
DVICE: SW version communic. ( e 002103
DVICE: Language version \ 002123
DVICE: Text vers.data model n 002121
Using the ‘text replacement tool’ provided byathe operating program, the
user can change the parameter descriptorsyplain text designations) and
load them into the device. These customized data models contain an
identifier defined by the user while preparing the data model. This identifier
is displayed at this point in the méhu tree. Standard data models have the
identifier ‘0’ (factory-set default);
DVICE: F number / ’ A4 002124
The F number is the serialhpumber of the device. This display cannot be
altered.
DVICE: OrderNo. /" . © 600001
Order number of the'device. This number cannot be altered by the user.
DVIGE: Order ext. Noj) 1 000003
DVICE: Ord ANo. 2 000004
DVICE: Order e . 3 000005
DVICE@rd .No. 4 000006
; xt. No. 5§ 000007
r ext. No. 6 000008
: er ext. No. 7 000009
Order ext. No. 8 000010
- Order ext. No. 9 000011
: Order ext. No. 10 000012
ICE: Order ext. No. 11 000013
VICE: Order ext. No. 12 000014
DVICE: Order ext. No. 13 000015
DVICE: Order ext. No. 14 000016
DVICE: Order ext. No. 15 000017
DVICE: Order ext. No. 16 000018
DVICE: Order ext. No. 17 000019
DVICE: Order ext. No. 18 000020
DVICE: Order ext. No. 19 000021
DVICE: Order ext. No. 20 000022
DVICE: Order ext. No. 21 000023
DVICE: Order ext. No. 22 000024
DVICE: Order ext. No. 23 000025
DVICE: Order ext. No. 24 000026
DVICE: Order ext. No. 25 000027

7-2 C232-302-401/402/403/404-603 / C232/EN M/A23



7 Settings

(continued)

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

DVICE: Order ext. No. 26 e Onogzs
DVICE: Order ext. No. 27 000029
The order extension number for the device.

DVICE: Module var. slot 1 g 086,050
DVICE: Module var. slot 2 086051
DVICE: Module var. slot 3 - 086052

Item number of the module inserted in the respective slot./The display
always shows the actual component configuration at,any(given time.

DVICE: Module vers. slot 1 0' 086198
DVICE: Module vers. slot 2 o8
DVICE: Module vers. slot 3 ON o 05

Index letter specifying the version of the moduletinserted in the respective
slot.

DVICE: Variant of module B ™\ 086049
Stock number of module B in this,design version.

DVICE: Versionof module B, , &%, = 066 192
Index letter specifying the versiomef digital bus module B.

DVICE: Customer ID data 1 e 000040
DVICE: Customer ID dat 000041
DVICE: Customer IDda 000042
DVICE: Customer D data 4 000043

DVICE: Customerib.data 5 000044
DVICE: Custom data 6 000045
DVICE: Custo! ta 7 000046
DVICE: Customaa 8 000047

Set your ndmerically coded user data here for your records.

DVICE: Device D 000035

ID code used by operating program for identification purposes. See
deseription of the respective operating program for more detailed setting
instractions.

IDVIGE: Substation ID w0056

IDebde used by operating program for identification purposes. See
description of the respective operating program for more detailed setting
instructions.

DVICE: Feeder ID 000037

ID code used by operating program for identification purposes. See
description of the respective operating program for more detailed setting
instructions.

DVICE: Device password 1 000048
DVICE: Device password 2 000049
ID code used by operating program for identification purposes. See

description of the respective operating program for more detailed setting
instructions.

DVICE: Comp. fitt. variant 031050
Configuration of transformer modules.
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(continued)
7.1.2 Configuration Parameters

Local control panel LOC: Language EEXEy
Language in which texts will be displayed on the local control panel,
LOCDeC|maIdeI|m|terg .... ||= ...... |'"_!I'"6é'1 ............................
Character to be used as decimal delimiter on the local control panei.
LOC: Password TR onws

The password to be used for changing settings from the logal control panel
can be defined here. Further information on changing the password is
given in Chapter 6.

LOC: PasswordL/R N 21040

The password to be entered on the local controlgpanelfor switching from
remote to local control can be defined here, Furtherinformation on
changing the password is given in Chapter?

L6G: Dispi. oxt.devidesig TN s P 53
This setting defines whether the externalidevice designations shall be

displayed on the Bay Panel.

LOC: DisplayL/R YT 1070 Fig. 3-2

This setting defines whether thefcontrol'site — local or remote — shall be
displayed on the Bay Panel.

LOC: Displ. interl. stat[ ’ ...... -y 21071 Fig. 3-2

This setting defines whethef the "Locked" or "Unlocked" status shall be
displayed on the Bay Panel.

LOC: Designation pusbar 5108 Fig. 3-2
LOC: Designation b @ 2 221034

LOC: Designa& bar 3 21043
Setting for theybusbar designations to be displayed on the Bay Panel.

LOC: Designat. bus secti 210 Fig. 32
LOC: %19 bus sect.2 22103
Setting for thé"busbar section designations to be displayed on the Bay

Panel.

LLOCy Character set 21008 Fig. 3.2

The user can choose between several character sets for representing
switchgear units and their switching states on the Bay Panel. The symbols
assigned to the character sets are shown in Chapter 6: Local Control Panel.

Note:

Character set 3 is identical to character set 1 in the factory default setting,
but can be replaced by a user-defined character set — by using a special
S&R-103 accessory tool.

LOC: Fct. assign. L/R key 225208 Fig. 3-5

This setting determines whether the switching (using either the L/R key or
the key switch) is between local and remote control (L<>R) or between
local+remote and local control (R&L«L).

LOC: Assignment read key 080110
Selection of the event log that will be displayed when the read key (log key)
is pressed.
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Definition of the values to be displayed on the Measured Value Panel
referred to as the Operation Panel.

LOC: Fct. Operation Panel a0z Fig.

Selection‘ef.the current for the 100% display.

LOC: Fct. Fault Panel ” 053003 Fig. 3-4
Definition of the values to be displayed on the Fault Panék

LOC: Fct.asg. num. displ. ‘\" 22104 Fig. 3-2
Definition of the measured values to be displayed on the BayPanel in

numerical form.

LOC: Fct. asg. bar displ. o O 21082 Fig. 3-2
Definition of the measured values to be displayédien the Bay Panel in bar

form.

Note:

Measured values to be displayed in bar form must also be selected for

display as numerical measured values,

However, not all measured values,that éan‘be displayed in numerical form

can also be displayed in bar form!&ln such cases, a dummy or placeholder

must be included in the selectionllist far, the bar display at the same point at

which a measured value that gannetbe displayed in bar form appears in the
selection list for numerical measured values.

Example:

Current Iy is to be displayed{’ Inthis case, either the primary current I, or

the per-unit currentfl, shall besselected for the numerical display. The per-

unit current Iz shallbe @éntered at the same position in the selection list for

the bar display.

LOC: Bar display type 2100 Fig. 3-2
Deactivation of the bar display or definition of the orientation of the bar for

display of measured values on the Bay Panel.

LOC:#Scal. bardisplay | 2104 Fig. 3-2

Selectiofn of the voltage for the 100% display.

L@C: “Scal. bar display V 22104 Fig.

3-2

If the user does not press a key on the local control panel during this set
time period, then the selection of a switchgear unit is canceled.

OC) Display bar scale 21046 Fig. 3-2
Enabling and disabling the scaling display.
{LOC: Hold-time for Panels 031075 Fig. 3-3
Setting for the time period for which a panel is displayed before the unit
switches to the next panel. This setting is only relevant if more values are
selected for display than can be shown on the LCD display.
LOC: Autom. return time 003014 Fig. 3-3
If the user does not press a key on the local control panel during this set
time period, the change-enabling function is deactivated and the Bay Panel
is called up.
LOC: Return time select. 221030 Fig. 3-3

LOC: Return time illumin. 003023

If the user does not press a key on the local control panel during this set
time period, then the backlighting of the LCD display is switched off, and
any switchgear selection that might have been made is canceled.
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PC link PC: Name of manufacturer 003183 Figu3:6
Setting for the name of the manufacturer.
Note:
This setting can be changed to ensure compatibility.
PC: Bay address vJaoss Fig. 3-6
PC: Device address P 003069

Bay and device addresses are used to address the device in
communication via the PC interface. An identical setting must besselected
for both addresses.

PC: Baudrate o~ Y4 006081 Fig. 3-6
Baud rate of the PC interface.

PC: Parity bit

Set the same parity that is set at the interface of the PC connected to the
C232.

PC: Spontan.sig.enable 4 S, o
Enable for the transmission of spontaneousysignals via the PC interface.
PC: Select. spontan.sig. ‘ Y 003189 Fig. 3-6

Selection of signals transmitted via,thedeommunication interface, e.g. from
private range of IEC 60870-5-103,

003181 Fig. 3-6

003187 Fig. 3-6

PC: Transm.enab.cycldat | ‘& 003064 Fig. 3-6
Enable for the cyclic transmiSsion of measured values via the PC interface.
PC: Cycl.datalLS tel. %, % 003186 Fig. 3-6

Selection of the measured values that are transmitted in a user-defined
telegram via the PClinterface.

PC: DeltaV r ‘v 003055 Fig. 3-6

A measured veltagesvalue is transmitted via the PC interface if it differs by
the set delta quantity from the last measured value transmitted.

PC: M """" T\ '''''''''''''''''''''''''''''''''''''''''''''''''''''''' 0605 Fig. 3-6

m """ Spetap 003059 Fig. 3-6

The active power value is transmitted via the PC interface if it differs by the
Set delta quantity from the last measured value transmitted.

m Delta f 003057 Fig. 3-6

The measured frequency value is transmitted via the PC interface if it differs
by the set delta from the last measured value transmitted.

PC: Delta meas.v.ILS tel 003155 Fig. 3-6

The telegram is transmitted if a measured value differs by the set delta
quantity from the last measured value transmitted.

PC: Deltat 00308 Fig. 3-6

All measured data are transmitted again through the PC interface after this
time period has elapsed — provided that transmission has not been triggered
by the other delta conditions.

PC: Time-out 003188 Fig. 3-6

Setting for the time between the last transmission via the PC interface and
the activation of the second communication channel.
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“Logical” communication
interface 1
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COMM1: Function group COMM1

function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this settings

oemoas

Canceling function group COMM1 or including it in the configuration. Ifthe

protocol.

Note:
This settinguis hidden unless the IEC 870-5-xxx protocol is enabled.

The user maySeleet either the AREVA D or the AREVA variant of the 103

COMMT: General enable USER \w """ 003170 Fig. 3-7
Disabling or enabling the communication interface.

COMM!1: Basic IEC870-5enable ) 003215 Fig. 3-7
Common settings for enabling all protocols based,on IEE,870-5-xxx.

COMM1: Addit. -101 enable o~ 008216 Fig. 3-7
Enabling additional settings that are relevantfor the protocol based on

IEC 870-5-101.

COMM7: Addit. ILS enable o STV 008217 Fig. 3-7
Enabling additional settings that are relevantfor the ILS protocol.

COMM1: MODBUS enable 45 008220 Fig. 3-7
Enabling settings relevant for the!MOBBUS protocol.

COMM1: DNP3 enable 0 & oo Fig. 3.7
Enabling settings relevant forthesDNP 3.0 protocol.

COMM?1: Communicat. protocal” 003167 Fig. 3-7
The setting defines'the standard used as basis for the communication

interface protocol.

COMM1: 103 protyyariant 003178 Fig. 3-8

COMM 1: MEDBUS prot. variant
Theyserunay select either the AREVA D or the AREVA variant of the
MODBWS protocol.

Note:
"This setting is hidden unless the MODBUS protocol is enabled.

003214 Fig.

3-11

ICOMM?: Line idle state

Setting for the line idle state indication.

003165 Fig. 3-8, 3-9,
3-10, 3-11,

3-12

COMM1: Baud rate

Baud rate of the communication interface.

oo3071 Fig. 3-8, 3-9,
3-10, 3-11,

3-12

COMMT: Parity bit

Set the same parity that is set at the interface of the control system
connected to the C232.

003171 Fig. 3-8, 3-9,
3-10, 3-11,

3-12

COMM1: Dead time monitoring

003176 Fig. 3-8, 3-9,
3-10, 3-11,

3-12
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The C232 monitors telegram transmission to make sure that no pause

within a telegram exceeds 33 bits. This monitoring function can be disabled

if it is not required.

Note:

This setting is only necessary for modem transmission.

COMM11: Mon. time polling 003202 Fig. 3-8, 3-9,
3-10, 3-11,

m 3-12

The time between two polling calls from the communicatiofymaster must be

less than the time set here.

COMM11: Octet comm. address N 003072 gis1;.o3-38,1 ?-9,
312

The communication address and the ASDU addresgsyare used to identify the

device in communication via the interface.¢An identical setting must be

selected for both addresses.

Note:

The former designation for 'COMM1§Qctetycomm. address' was

ILSA: Bay address.

(ASDU: Application Service Data Unit),

COMM1: Oct.2 comm.addr.D - 008240 Fig. 3-12

In the DNP 3.0 protocol, 816 bit address is used to identify devices. The

address that can be setlherefis the higher-order octet, whereas the address

setat COMM1: Oetet"¢comm. address is the lower-order octet of

the DNP address.

Note:

This setting is hidden unless the DNP 3.0 protocol is enabled.

COMM1: Address mdde 003168

Setting for the“address mode.

COMM{: monitor on 003 166 gi%.o3-8, 3-9,

Setting specifying whether data shall be recorded for service activities.

CO me of manufacturer 003161 Fig. 3-8, 3-9,

P D 3-10

Setting for the name of the manufacturer.

Note:

This setting can be changed to ensure compatibility.

This setting is hidden unless an IEC 870-5 protocol is enabled.

COMM1: Octet address ASDU 003073 gi%-o&& 3-9,

The communication address and the ASDU address are used to identify the

device in communication via the interface. An identical setting must be

selected for both addresses.

Note:

The former designation for ' COMM1: Octet address ASDU' was

ILSA: Device address'.

This setting is hidden unless an IEC 870-5 protocol is enabled.

(ASDU: Application Service Data Unit).

COMM1: Spontan. sig. enable 003 177 ?%()3-8‘ 3-9,
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Enable for the transmission of spontaneous signals via the communication
interface.

- 3-10

Selection of signals transmitted via the communication interfacegelg. from
private range of IEC 60870-5-103.

COMMT1: Select. spontan.sig. 4003179 Fig. 3-8,

3-9,

Selection of the measured values transmitted in%a user-defined telegram via
the communication interface.

COMM1: Transm.enab.cycl.dat m 003074 gi%.o 38,39,

Enabling of cyclic transmission of measured values Via the;eommunication

interface.

COMM1: Cycl. data ILS tel. "4 o037 Fig. 3-8, 3-9.,
o aN 3-10

3-10
A measured voltage value is transmittedwia the communication interface if it
differs by the set delta quantityfromithe last measured value transmitted.

COMM!: Delta V \U 0050 Fig. 3-8,

A measured current valued§ttransmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.

COMM1: Delta | ‘\' 003081 Fig. 3-8,
3-10

3-9,

3-10
The active powenyvalue,is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.

COMM1: Delta P ()V 0308 Fig. 3-8,

3-9,

The meastred frequency is transmitted via the communication interface if it
differs’by the set delta quantity from the last measured value transmitted.

COMM1: Den(fh‘ B i e
= 3-10

3-9,

3-10
Thetelegram is transmitted if a measured value differs by the set delta
quantity from the last measured value transmitted.

Cﬂma meas.v.ILS tel 003150 Fig. 3-8,

3-9,

3-10
All measured data are transmitted again through the communication

interface after this time period has elapsed — provided that transmission has
not been triggered by the other delta conditions.

M/H: Delta t 003053 Fig. 3-8,
'A

3-9,

3-10

The measured data for active energy and reactive energy are transmitted
through the communication interface after this time has elapsed.

COMMT: Delta t (energy) 003151 Fig. 3-8,

3-9,

3-10
A continuous or background general scan means that the C232 transmits all
settings, signals, and monitoring signals through the communication
interface during slow periods when there is not much activity. This ensures
that there will be data consistency with a connected control system. The
time to be set defines the minimum time difference between two telegrams.

COMM(1: Contin. general scan 003077 Fig. 3-8,

3-9,

COMM1: Comm. address length 003201 Fig. 3-9
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Setting for the communication address length.

'rl"ll'?itseéetting is hidden unless the IEC 870-5-101 protocol is enabled.
COMMT1: Octet 2 comm. addr. 4" o Fig. 3-9
Setting for the length of the higher-order communication address:

Note:

This setting is hidden unless the IEC 870-5-101 protocol is enabled:
COMM1: Cause transm. length TN mwFig 39
Setting for the length of the cause of transmission.

Note:

This setting is hidden unless the IEC 870-5-101 proto€el is enabled.
COMM1: Address length ASDU - b7 003193 Fig. 3-9
Setting for the length of the common addressfer identification of telegram
structures.

Note:

This setting is hidden unless the IEC8%0-5-101 protocol is enabled.
(ASDU: Application Service Data Unit).

COMM1: Octet 2 addr. ASDU M 00314 Fig. 3-9
Setting for the length of theseommon higher-order address for identification
of telegram structures.

Note:

This setting is hidden unless the IEC 870-5-101 protocol is enabled.
(ASDU: Application Serviceata Unit).

COMM1: Addr.length inf.obj. 003166 Fig. 3-9
Setting for the lengthf the address for information objects.

Note:

This setting'is hidden unless the IEC 870-5-101 protocol is enabled.
COMM1:@ct.3waddr. infobj. 003197 Fig. 3-9

Setting forghe length of the higher-order address for information objects.

Note:
Thig’'setting is hidden unless the IEC 870-5-101 protocol is enabled.

|COMNI1: Inf.No.<>functtype 003165 Fig. 3-9
Setting specifying whether information numbers and function type shall be
reversed in the object address.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is enabled.

COMM1: Time tag length 003198 Fig. 3-9
Setting for the time tag length.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is enabled.
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COMM1: ASDU1 / ASDU20 conv. 00,120, Fig.

Setting specifying whether telegram structure 1 or 20 shall be converted as
a single signal or double signal.

Note:
This setting is hidden unless the IEC 870-5-101 protocolds enabled;
(ASDU: Application Service Data Unit).

COMM1: ASDU2 conversion N 003191 Fig.

Setting specifying whether telegram structure 2 shalljbe converted as a
single signal or double signal.

Note:
This setting is hidden unless the IEC 870-5-101 protecol is enabled.
(ASDU: Application Service Data Unit).

COMMT1: Initializ. signal ) Pa S 003169 Fig.

Setting specifying whether an initialization signal shall be issued.

Note:
This setting is hidden unless the IEG,870-5-101 protocol is enabled.

3-9

COMM1: Balanced operation '\f 003226 Fig. 3-9

Setting that determines whethegcommunication takes place on a balanced

basis (full duplex operation).

Note:

This setting is hidden unless the IEC 870-5-101 protocol is enabled.

COMM(: Directien bit,, 0227 Fig. 3-9

Setting for the transmission direction. Normally this value will be set at '1' at

the control center/and at '0' at the substation.

Note:

This setting is hidden unless the IEC 870-5-101 protocol is enabled.

COMMT Time-out interval 006228 Fig. 3-9

Settingyfor the maximum time that will elapse until the status signal for the

acknewledgment command is issued.

Note!

Thisssetting is hidden unless the IEC 870-5-101 protocol is set.

COMM1: Reg.asg. selec. cmds 03210 Fig. 3-11

MODBUS registers in the range 00301 to 00400 are assigned to the

selected commands. Assignment is made in the order of selection. This

means that the first command is given the register no. 00301, the second

the register no. 00302, etc.

Note:

This setting is hidden unless the MODBUS protocol is enabled.

COMM1: Reg.asg. selec. sig. 003211 Fig. 3-11

MODBUS registers in the range 10301 to 10400 are assigned to the

selected signals. Assignment is made in the order of selection. This means

that the first signal is given the register no. 10301, the second the register

no. 10302, etc.

Note:

This setting is hidden unless the MODBUS protocol is enabled.

COMM?1: Reg.asg. sel. m.val. 003212 Fig. 3-11
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O

MODBUS registers in the range 30301 to 30400 are assigned to the 0
selected measured values. Assignment is made in the order of selection.

This means that the first measured value is given the register no. 30301, the.
second the register no. 30302, etc.

Note:
This setting is hidden unless the MODBUS protocol is enabled\%

COMM1: Reg.asg. sel. param. 003213 Fig. 3-11
MODBUS registers in the range 40301 to 40400 are assigne

selected parameters. Assignment is made in the order of s n. This

means that the first parameter is given the register no. 1, the second

the register no. 40302, etc.

Note:

This setting is hidden unless the MODBUS protécoliis enabled.

COMM1: Deltat (MODBUS) ‘ 003152 Fig. 3-11

All MODBUS registers are transmitted again
interface after this time has elapsed.

Note:
This setting is hidden unless the Mﬁxrotocol is enabled.

o
N
.(,(b
xS

O
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COMM1: Autom.event confirm. a9 Fig. 3-11
Setting specifying whether an event must be confirmed by the master in

order for an event to be deleted from the 'event queue'.

Note:

This setting is hidden unless the MODBUS protocol is enableds

COMM1: Phys. Charact. Delay N s Fig. 3412
Number of bits that must pass between the receipt of the [fequest' and the

start of sending the 'response’.

Note:

This setting is hidden unless the DNP 3.0 protoeel is‘enabled.

COMM{: Phys. Char. Timeout qQ V 003242 Fig. 3-12
Number of bits that may be missing from the‘telegram before receipt is

terminated.

Note:

This setting is hidden unless the(DNR 30 protocol is enabled.

COMM 1: Link Confirm. Mode ¢ & 008248 Fig. 3-12
Setting for the acknowledgment modeyof the link layer.

Note:

This setting is hidden unless/thesDNP 3.0 protocol is enabled.

COMM 1: Link Confirm.Timeout 008244 Fig. 3-12
Setting for the timeyperiod within which the master must acknowledge at the

link layer.

Note:

This setting isthiddenunless the DNP 3.0 protocol is enabled.

COMM1: Klink Max. Retries 003246 Fig. 3-12
Numbenof tepetitions that are carried out on the link layer if errors have

occurfed during transmission (such as failure to acknowledge).

Note:

Jhis setting is hidden unless the DNP 3.0 protocol is enabled.

Ol\)/H: Appl.Confirm.Timeout 003246 Fig. 3-12
Setting for the time period within which the master must acknowledge at the
application layer.

Note:
This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Appl. Need Time Del. 003247 Fig. 3-12
Time interval within which the slave requests time synchronization cyclically
from the master.
Note:
This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM1: Ind./cl. bin. inputs 003232 Fig. 3-12
Selection of data points and data classes for object 1 — binary inputs.
Assignment of indices is made in the order of selection, beginning with 0.
Note:
This setting is hidden unless the DNP 3.0 protocol is enabled.
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COMM1: Ind./cl. bin.outputs 003233 Figy3-12
Selection of data points and data classes for object 10 — binary outputs.
Assignment of indices is made in the order of selection, beginning with 0.
Note:
This setting is hidden unless the DNP 3.0 protocol is enabled.
COMM!1: Ind./cl. bin. count. N oms s Fig. 3-12
Selection of data points and data classes for object 20 — binary gounters.
Assignment of indices is made in the order of selection, beginning/Wwith 0.
Note:
This setting is hidden unless the DNP 3.0 protocol is enableds
COMM1: Ind./cl. analog inp. qQ ¥ 003235 Fig. 3-12
Selection of data points and data classes for objectid0 —vanalog inputs.
Assignment of indices is made in the ordeof selection, beginning with 0.
Note:
This setting is hidden unless the DNP@¥protocol is enabled.
COMM1:Ind./cl. analog outp N N 003236 Fig. 3-12
Selection of data points and data classesifer object 40 — analog outputs.
Assignment of indices is made in thederder of selection, beginning with 0.
Note:
This setting is hidden unlgSsithe DNP 3.0 protocol is enabled.
COMM1: Delta measv4DNR8) 003250 Fig. 3-12
Initialization value of thresheld values for transmission of measured values
in object 30. The thresholdyalues can be changed separately by the
master for each measured,value by writing to object 34, 'analog input
reporting deadband".
Note:
This setting isthidder unless the DNP 3.0 protocol is enabled.
COMM: Deita t (DNP3) 003248 Fig. 3-12
Cycle timeyfor tpdating DNP object 30 (analog inputs).
Note:
This, setting is hidden unless the DNP 3.0 protocol is enabled.
"Logical” communication 2: Function group COMM2 056057
interface 2
@anceling function group COMM2 or including it in the configuration. If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.
COMM2: General enable USER 103170 Fig. 3-14
Disabling or enabling "logical" communication interface 2.
COMM2: Line idle state 103165 Fig. 3-14
Setting for the line idle state indication.
COMMZ2: Baud rate 103071 Fig. 3-14
Baud rate of the communication interface.
COMM2: Parity bit 108171 Fig. 3-14
Set the same parity that is set at the interface of the control system
connected to the C232.
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The C232 monitors telegram transmission to make sure that no excessive
pause occurs within a telegram. This monitoring function can be disabled if
it is not required.

COMM?2: Dead time monitoring Hoa,z8,Fig.

3-14

Enable for the transmission of spontaneous signals via the communication
interface.

Note: Tihis setting is hidden unless an IEC 870-5 protocol is enabled.

Note: This setting is only necessary for modem transmission.

COMM2: Mon. time polling Y e Fig 314
The time between two polling calls from the communication ‘master must be

less than the time set here.

COMM?2: Octet comm. address « » 108072 Fig. 3-14
The communication address and the ASDU address are used to identify the

device in communication via the interface. An'identi¢al setting must be

selected for both addresses.

The abbreviation ASDU stands for ‘Application Service Data Unit'.
COMM2: Name of manufacturer . ‘s 103161 Fig. 3-14
Setting for the name of the manufacturer.

Note: This setting can be changedte ensure compatibility.

COMM2: Octet address ASDY. & 103073 Fig. 3-14
The communication addresswandithe ASDU address are used to identify the

device in communication kia/thevinterface. An identical setting must be

selected for both addresses.

The abbréviation ASDU stands for ‘Application Service Data Unit’.
COMM2: Spontan., sigxenable 103177 Fig. 3-14

Selettion of'signals transmitted via the communication interface, e.g. from
private rapge of IEC 60870-5-103.

COMM1:Select. spontan.sig. 008 179 Fig.

3-14

The measured frequency is transmitted via the communication interface if it
differs by the set delta quantity from the last measured value transmitted.

ml\M Transm.enab.cycl.dat 103074 Fig. 3-14
Enabling of cyclic transmission of measured values via the communication
interface.

ICOMM2: Cycl. data ILS tel. 103175 Fig. 3-14
Selection of the measured values transmitted in a user-defined telegram via

the communication interface.

COMM2: Delta V 103050 Fig. 3-14
A measured voltage value is transmitted via the communication interface if it

differs by the set delta quantity from the last measured value transmitted.

COMM2: Delta | 103051 Fig. 3-14
A measured current value is transmitted via the communication interface if it

differs by the set delta quantity from the last measured value transmitted.

COMM2: Delta P 103054 Fig. 3-14
The active power value is transmitted via the communication interface if it

differs by the set delta quantity from the last measured value transmitted.

COMM2: Delta f 103052 Fig. 3-14
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COMM2: Delta meas.v.ILS tel 103150 @

The telegram is transmitted if a measured value differs by the set delta
quantity from the last measured value transmitted.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @
COMM2: Delta t 10303 Fig. 3-14
All measured data are transmitted again through the communi ic%

interface after this time period has elapsed — provided that trans i as

not been triggered by the other delta conditions. %
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Binary inputs
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The C232 has optical coupler inputs for processing binary signals from the system. The
number and connection schemes for the available binary inputs are shown in the

terminal connection diagrams. The Address List gives information about'the

configuration options for all binary inputs.

The C232 identifies the installed modules during startup. If any binary signal inputs are

not included, the configuration addresses of the missinggbinary signal inputs are

automatically shielded so that they do not appear in theiméenutree.

When configuring binary inputs one should keep imymindithat the same function can be
assigned to several signal inputs. Thus one funetion‘€an be activated from several

control points having different signal voltages.

The configuration of C232 will be changediwithithe selection of a new bay type!

For C232 the assignement of designaters to/the binary inputs is given in the following

table:

Model 1 Model 2 @ Model 4 Model 4 with Binary
R additional 1/0 inputs

U 201 U 201 U 201 U 201 U 201 U2A
U 202 U 202 U 202 U 202 U 202 U 2B
U 203 U203 U 203 U 203 U 203 u2C
U 204 U 204 U 204 U 204 U 204 U 2D
U 205 U205 U 205 U 205 U 205 U 2E
U 206 U206 U 206 U 206 U 206 U 2F
U213 Y. 207 U 207 U213 U 207 U 2G
U214 U208 U 208 U214 U 208 U2H
u,215 U 209 U 209 U215 U 209 u 2l
U 216 U210 U 210 U 216 U 210 u2J
- U213 U211 U 220 U211 U 2K

- U214 U212 - U212 u2L

- U 215 U213 - U213 U2™m

- U 216 U214 - U214 U 2N

- u 217 U 215 - U 215 U 20

- U218 U 216 - U 216 U 2P

- U219 U217 - U217 uU2Q

- - U218 - U218 U2R

- - U219 - U219 uU2s

- - U 220 - U 220 uzat

The configuration of binary inputs for each bay type is given in the List of Bay Types in
the Appendix.

Note:

Note:

Before selecting a new bay type, make sure that only functions of function
groups DEVxx are configured for the binary inputs. Otherwise there will be
an error message, and the new bay type will not be activated.

Before selecting a new bay type, make sure that all binary inputs specified in
the List of Bay types for the selected bay type are actually available in the
device. Otherwise there will be an error message, and the new bay type will

not be activated.
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The operating mode for each binary signal input can be defined. The user can‘spegify
whether the presence (active ‘high’ mode) or absence (active low’ mode) of a voltage
shall be interpreted as the logic ‘1’ signal.

Note: The operating mode of the binary inputs is automaticallyfSetto active ‘high’
when a new bay type is selected.

INP: Fct. assignm. U 201 18002 Fig. 3-16

INP: Fct. assignm. U 202
INP: Fct. assignm. U 203
INP: Fct. assignm. U 204
INP: Fct. assignm. U 205
INP: Fct. assignm. U 206
INP: Fct. assignm. U 207
INP: Fct. assignm. U 208
INP: Fct. assignm. U 209

178 006

Z 178010
178014
0 178018

178 022

@ 178026
178030
178034

INP: Fct. assignm. U 210 178038
INP: Fct. assignm. U 211 178042
INP: Fct. assignm. U 212 \ -
INP: Fct. assignm. U 213 178050
INP: Fct. assignm. U 214 178054
INP: Fct. assignm. U 215 178058
INP: Fct. assignm. U 21 178062
INP: Fct. assignm. U 178066
INP: Fct. assignm. Us21 178070
INP: Fct. assignm. U 2 178074

INP: Fct. assignm. 4220 178073
Assignment of funcfiofns o binary signal inputs.

INP: Oper.mow 178003 Fig. 3-16
INP: Oper. 02 178007

203 178011

7-18

INP: O

INR: .
Iper.
NR:wOper.

: Oper.
KP: Oper.

P: Oper.
INP: Oper.
INP: Oper.
INP: Oper.
INP: Oper.
INP: Oper.
INP: Oper.

INP: Oper.
INP: Oper.

mode U 206
mode U 207
mode U 208
mode U 209
mode U 210
mode U 211
mode U 212
mode U 213
mode U 214
mode U 215
mode U 216
mode U 217
mode U 218
mode U 219
mode U 220

INP: r e U 204 178015
INP: eramede U 205 178019
pe

Selection of operating mode for binary signal inputs.

178 023
178027
178031
178035
178 039
178043
178047
178051
178 055
178059
178063
178067
178071
178 075
178079
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Measured data input

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

MEASI: Function group MEASI 056630,

Canceling function group MEASI or including it in the configuration. If the

function group is cancelled from the configuration, then all associated

settings and signals are hidden, with the exception of this setting.

MEASI: General enable USER o MY oiioFig 347

Disabling or enabling analog measured data input.

MEASI: Enable IDC p.u. CIN 067190 Fig. 3-20

Setting for the minimum current that must flow in order, forthe C232 to

display a measured value > 0 (zero suppression).

MEAS]I: IDC< open circuit ~ W 67161 Fig. 3-20

If the input current falls below the set threshold;,the €232 will issue an ‘open

circuit’ signal.

T, €7y 5

MEASI: IDC 2 U 087152 Fig. 3-20

MEASI: IDC 3 037154 Fig. 3-20

MEASI: IDC 4 037156 Fig. 3-20

MEASI: IDC 5 \ 7188 Fig. 3-20

MEASI: IDC 6 037160 Fig. 3-20

MEASI: IDC 7 037162 Fig. 3-20

MEASI: IDC 8 037164 Fig. 3-20

MEASI: IDC 9 037166 Fig. 3-20

MEASI: IDC 10 037168 Fig. 3-20

MEASI: IDC 11 037170 Fig. 3-20

MEASI: IDC 12\ 067172 Fig. 3-20

MEASI: IDC 1 037174 Fig. 3-20
037176 Fig. 3-20
037178 Fig. 3-20
037180 Fig. 3-20
037182 Fig. 3-20
037184 Fig. 3-20
037186 Fig. 3-20

. 037188 Fig. 3-20
Setting for the input current that will correspond to a linearized value that
has been set accordingly.
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O

MEASI: IDC,lin 1 087151

MEASI: IDC,lin 2 037153 Fig. 3-20
MEASI: IDC,lin 3 037155 Fig. 3-20
MEASI: IDC,lin 4 037157 Fig. 3-20
MEASI: IDC,lin 5 7159 Fig. 3-20

MEASI: IDC,lin 6 7161 Fig. 3-20

MEASI: IDC,lin 7 \ 067163 Fig. 3-20
MEASI: IDC,lin 8 037165 Fig. 3-20
MEASI: IDC,lin 9 0 037167 Fig. 3-20

MEASI: IDC,lin 10 037169 Fig. 3-20
MEASI: IDC,lin 11 037171 Fig. 3-20
MEASI: IDC,lin 12 037173 Fig. 3-20
MEASI: IDC,lin 13 037175 Fig. 3-20
MEASI: IDC,lin 14 037177 Fig. 3-20
MEASI: IDC,lin 15 037179 Fig. 3-20
MEASI: IDC,lin 16 037181 Fig. 3-20
MEASI: IDC,lin 17 037183 Fig. 3-20
MEASI: IDC,lin 18 037185 Fig. 3-20
MEASI: IDC,lin 19 037187 Fig. 3-20
MEASI: IDC,lin 20 037189 Fig. 3-20

Setting for the linearized curre ilf correspond to an input current that
has been set accordingly.

MEASI: Scaled val. IDC, " """""""""""""""""""""" 6716 Fig. 321
Setting for the scale luefof IDC,lin 1.
MEASI: Scaled valIDCJin20 =~ 037193 Fig. 3-21

N
O
¥

L 4
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Binary outputs
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The C232 has output relays for the output of binary signals. The number and connection
schemes for the available output relays are shown in the terminal connection diagrams.
The Address List gives information about the configuration options for all'binary outputs.

The C232 identifies the fitted modules during startup. If akgivenfbinary output is not
installed, the configuration addresses is automatically hiddemin the menu tree.

The contact data for the all-or-nothing relays permits them'to be used either as
command relays or as signal relays. One signal canalso be assigned to several output
relays simultaneously for the purpose of contact multiplication.

Note that the configuration will be changed by,the selection of a new bay type!

Leistungs- Leistungs- Leistungs i Yungs- Leistungs- Ausgangs-
klasse 1 klasse 2 klas lasse 4 klasse 4 mit relais
Erw.
K201 K201 K201 K201 K201 K2A
K202 K202 K202 K202 K202 K2B
- K203 K203 K207 K203 K2C
- K204 K204 K208 K204 K2D
- K205 K205 K209 K205 K2E
- K206 K206 K210 K206 K2F
- - K207 K211 K207 K2G
- - K208 K212 K208 K2H
- - K209 K209 K2l
- = K210 K210 K2J
- - K211 K211 K2K
- - K212 K212 K2L

The'eonfiguration of output relays for each bay type is given in the List of Bay Types in
the"Appendix.

Note” Before selecting a new bay type, make sure that only functions of function
groups DEVxx are configured for the output relays. Otherwise there will be
an error message, and the new bay type will not be activated.

Note: Before selecting a new bay type, make sure that all output relays specified in
the List of Bay types for the selected bay type are actually available in the
device. Otherwise there will be an error message, and the new bay type will
not be activated.

An operating mode can be defined for each output relay. Depending on the selected
operating mode, the output relay will operate in either an energize-on-signal mode
(‘open-circuit principle’) or a normally-energized mode (‘closed-circuit principle’) and in
either a latching or non-latching mode. For output relays operating in latching mode, the
operating mode setting also determines when latching will be canceled.

Note: The operating mode for the output relays will automatically be set to ES
updating (ES: energize-on-signal mode) when a new bay type is selected.
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OUTP: Fct. assignm. K 201 167002 Figy3:22
OUTP: Fct. assignm. K 202 157006
OUTP: Fct. assignm. K 203 157010
OUTP: Fct. assignm. K 204 157014

018

OUTP: Fct. assignm. K 205
OUTP: Fct. assignm. K 206
OUTP: Fct. assignm. K 207
OUTP: Fct. assignm. K 208

y 4
\ 022
OUTP: Fct. assignm. K 209 @ 157034
OUTP: Fct. assignm. K210 > 167038
OUTP: Fct. assignm. K211
OUTP: Fet. assignm. K 212 Q
OUTP: Fct. assignm. K213 m

OUTP: Fct. assignm. K214
Assignment of functions to output relays.

OUTP: Oper. mode K 201 G 157008 Fig. 3-22
OUTP: Oper. mode K 202 157007
OUTP: Oper. mode K 20 \ 157011

OUTP: Oper. mode K 204 167015
OUTP: Oper. mode K 205 157019

OUTP: Oper. mode K 206 @K -

OUTP: Oper. mode K 20 157027

OUTP: Oper. mode K 157031
OUTP: Oper. mode 157035
OUTP: Oper. mode & 157039
OUTP: Oper. mod 157043
OUTP: Oper. mod 157047
OUTP: Oper. 157051
OUTP: Opeér. made K214 157085

Selection offoperating mode for output relays.
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LED indicators

The C232 has a total of 13 LED indicators for parallel display of binary signals. The
Address List in the Appendix gives information about the configuration options for all
LED indicators. The following table provides an overview.

LED indicator | Description on Configuration
the label strip
as supplied
H1 ‘HEALTHY’ Not configurable. H 1 signals the opegationabreadiness of the device
(supply voltage present).
H17 ‘EDIT MODFE’ Not configurable. H 17 signals the)fact that the user is in the ‘EDIT
MODE’. In this mode, parameténvaltes can be changed. (See the
section entitled ‘Display and(Keypad’ in Chapter 6.)
H2 ‘OUT OF SERVICE’ | Permanently assigned to'theyfunction MAIN: Blocked/faulty.
H3 ‘ALARM’ Permanently assigned testhe,function SFMON: Warning (LED).
H4 ‘TRIP’ The factory-set configuration is shown in the Terminal Connection
Diagrams. These'diagrams are found in the appendix to this manual or
in the Supporting Decuments shipped with the device.
H5toH 12 -—-- The user.hasithe aption of assigning functions to these LED indicators.

The arrangementof theyk ED indicators on the local control panel is illustrated in the
dimensional drawingsief Chapter 4.

An operating;mode can be defined for each LED indicator. Depending on the selected
operating modegthe output relay will operate in either energize-on-signal (ES) mode
(‘open=circuit,principle’) or normally-energized (NE) mode (‘closed-circuit principle’) and
in either [atehing or non-latching mode. For LED indicators operating in latching mode,
the operating mode setting also determines when latching will be canceled.

w FCt. assignm. H 2

Display of the function assigned to LED indicator H 2 (‘OUT OF SERVICE’).
The MAIN: Blocked/faulty function is permanently assigned to this
LED.

LED: Fct. assignm. H 3 085004

Display of the function assigned to LED indicator H 3 (‘ALARM’).
The SFMON: Warning (LED) function is permanently assigned to

085001 Fig. 3-24
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this LED.

LED: Fct. assignm. H 4 085007
LED: Fct. assignm.H 5 085010
LED: Fct. assignm. H 6 085013
LED: Fct. assignm.H 7 085016
LED: Fct. assignm. H 8 085019
LED: Fct. assignm.H9 085022
LED: Fct. assignm.H 10 085025
LED: Fct. assignm. H 11 085028
LED: Fct. assignm. H 12 085031

Assignment of functions to LED indicators.
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LED: Operating mode H 2 085002 Figy3-24
LED: Operating mode H 3 085005
LED: Operating mode H 4 085008
LED: Operating mode H 5 085011
LED: Operating mode H 6 ot4
LED: Operating mode H 7 ot7
LED: Operating mode H 8 085020
LED: Operating mode H 9 @ 085023
LED: Operating mode H 10 O S 085026
LED: Operating mode H 11 085029
LED: Operating mode H 12 - 085032

Selection of operating mode for LED indicators.

Main funcions MAIN: Chann.assign.COMM1/2 &) 003169 Fig. 3-60

Assigment of the “logical” communication interfaee to the physical
communication port..

MAIN: Type of bay §Y N 2000 Fig. 3-28
Configuration of a bay type.
MAIN: Customized baytype = & 221062 Fig. 3-28

If a user-specific (customized) Bay typeé has been loaded, ist bay type No.
will be displayed. If no customizedway type has been loaded, the number
‘0’ will be displayed.

Fault recording FT_RC: Rec. analog ghanniy] 035 160
FT_RC: Rec. analogic 2 085161

3 035162

FT_RC: Rec. an .
FT_RC: Reg. analog ¢hann. 4 035163
FT_RC: Rec, ‘@palégchann. 7 035166

The user specifies’the channel on which each physical variable is recorded.

Canceling a function
The user can adapt the device to the requirements of a particular high- or medium-
voltagetsystem by including the relevant functions in the device configuration and
canceling all others (removing them from the device configuration).

The following conditions must be met before canceling a function:

@ The function in question must be disabled.

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

O None of the signals of the function may be assigned to a binary output or an LED
indicator.

O None of the signals of the function may be linked to other signals by way of an ‘m out
of n’ parameter.

The function to which a parameter, a signal, or a measured value belongs is defined by
the function group descriptor (example: ‘LIMIT’).
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Definite-time overcurrent DTOC: Function group DTOC %

protection

Canceling function group DTOC or including it in the configuration. If tlv
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this se@

Inverse-time overcurrent IDMT: Function group IDMT 3003
protection
tion. If the

Canceling function group IDMT or including it in the fi
function group is cancelled from the configurationqthen all associated

settings and signals are hidden, with the excepti setting.

Limit value monitoring LIMIT: Function group LIMIT =302
Canceling function group LIMIT or ineludi e configuration. If the
function group is cancelled from the igu n, then all associated

settings and signals are hidden, with the exeeption of this setting.

056017

Logic LOGIC: Function group LOGI

Canceling function group LO
function group is cancelled

cluding it in the configuration. If the
configuration, then all associated
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External devices 01 to 10 DEVO01: Function group DEVO1 210047
DEV02: Function group DEV02 210097
DEVO0S3: Function group DEV03 210147
DEV04: Function group DEV04 P
DEV05: Function group DEV05 0247
DEV06: Function group DEV06 1047
DEVO07: Function group DEV07 211007
DEV08: Function group DEV08 (b 211147
DEV09: Function group DEV09 211197
DEV10: Function group DEV10 §\ 211267

Canceling function groups DEVO01 to DEV10 or including them in the
configuration. If the function group is cancelled fromithe cenfiguration, then
all associated settings and signals are hidden, with theyexception of this
setting.

DEVO1: Funct. type, signal
DEVO02: Funct. type, signal
DEVO03: Funct. type, signal
DEV04: Funct. type, signal
DEVO05: Funct. type, signal
DEV06: Funct. type, signal
DEVO7: Funct. type, signal
DEV08: Funct. type, sign
DEV09: Funct. type, si
DEV10: Funct. type, sig 211234
Setting for the function type ofithe signal.

Note:

If the IEC 870-5-101 communication protocol has been set, then the ‘low

address’ of the information object will be defined by this setting. If the ILS-C
protocol has been,set, then this setting will correspond to DN2.

210034
210084
210134
210184
210234
211034
211084
211134

211184

DEVO1: Infgrm. Ng., signal Si00s

Ainfo No., signal 210085

0., signal 210135

- No,, signal 210185

- No., signal 210235

Inform. No., signal 211035

: Inform. No., signal 211085

08: Inform. No., signal 211135

KVOQ: Inform. No., signal 211185

EV10: Inform. No., signal 21123
Setting for the information number of the signal.

Note:

If the IEC 870-5-101 communication protocol has been set, then the ‘high’
address’ of the information object will be defined by this setting. If the ILS-C
protocol has been set, then this setting will correspond to DN3.

7-26 €232-302-401/402/403/404-603 / C232/EN MIA23



7 Settings

(continued)

Single-pole commands
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DEVO01: Funct. type, command W
DEVO02: Funct. type, command 210082
DEV03: Funct. type, command =
DEVO04: Funct. type, command 210182

210232

: ) 211032
A 211082

211132

U
211182
\\ 211232

DEVO05: Funct. type, command

DEVO06: Funct. type, command

DEVO07: Funct. type, command

DEVO08: Funct. type, command

DEV09: Funct. type, command

DEV10: Funct. type, command

Setting for the function type of the command.
Note:

If the IEC 870-5-101 communication proto€olihas been set, then the ‘low

address’ of the information object wilhkbe defined by this setting. If the ILS-C
protocol has been set, then this setting will cefrespond to DN2.

DEVO1: Inform. No., command &= & g 210033
DEV02: Inform. No., comman 210083
DEVO0S3: Inform. No., comman 210133

DEVO04: Inform. No., comma 210183

DEVO05: Inform. No., com 210233
DEV06: Inform. No., com% 211033
DEVOQ7: Inform. No m 211083
mand
mand

DEVO08: Inform. 211133
DEV09: Inform.‘No.,
DEV10: Inform. No., mand 211233

Setting for thelinformation number of the signal.

Note:

If the4EC 870-5-101 communication protocol has been set, then the ‘high’
address®ef the€ information object will be defined by this setting. If the ILS-C
protacol hasibeen set, then this setting will correspond to DN3.

211183

Wuncﬁon group CMD_1 249252

Cangeling function group CMD1 or including it in the configuration. If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

CMD_1: Command C001 config. 200004
CMD_1: Command C002 config. 200009
CMD_1: Command C003 config. 200014
CMD_1: Command C004 config. 200019
CMD_1: Command C005 config. 200024
CMD_1: Command C006 config. 200029
CMD_1: Command C007 config. 200034
CMD_1: Command C008 config. 200039
CMD_1: Command C009 config. 200044
CMD_1: Command C010 config. 200049
CMD_1: Command C011 config. 200054
CMD_1: Command C012 config. 200059

Canceling commands C001 to C026 or including them in the configuration.
If a command is cancelled, then all associated settings and signals are
hidden, with the exception of this setting.
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Single-pole signals

Tap changers

Binary counters

7-28

SIG_1: Function group SIG_1 249250
Canceling function group SIG_1 or including it in the configuration. If the

function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

SIG_1: Signal S001 config.
SIG_1: Signal S002 config.
SIG_1: Signal S003 config.
SIG_1: Signal S004 config.
SIG_1: Signal S005 config.
SIG_1: Signal S006 config.

SIG_1: Signal S007 config. A 226085
SIG_1: Signal S008 config. » 226063
SIG_1: Signal S009 config. 26071
SIG_1: Signal S010 config. @ 26079
SIG_1: Signal S011 config. 226087
SIG_1: Signal S012 config. 2609
SIG_1: Signal S013 config. 226103

SIG_1: Signal S016 config.
SIG_1: Signal S017 config. 26135
SIG_1: Signal S018 confi 226143
SIG_1: Signal S019 co 26151
SIG_1: Signal S020 cen 226159
Canceling signals S0011,S040 or including them in the configuration. If a

signal is cancelled, themall associated settings and signals are hidden, with
the exception of this'setting.

SIG_1: Signal S014 config. \ 26111
SIG_1: Signal SO15 config. K 26119

TAPCH: Fuhctiongrolip TAPCH 219253

Canceling function group TAPCH or including it in the configuration. If the
functiomygroup,is cancelled from the configuration, then all associated
settings‘and signals are hidden, with the exception of this setting.

P o A AU

249119 Fig. 3-118

Canceling TAPCH functions or including them in the configuration. If the
funetion is cancelled from the configuration, then all associated settings and
signals are hidden, with the exception of this setting.

[COUNT: Function group COUNT 217047

Canceling function group COUNT or including it in the configuration. If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.
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7.1.3 Function Parameters

7.1.3.1 Global
PC link PC: Command blocking » rA oo3182 Fig. 3-6
When command blocking is activated, commands are rejeeted at the PC
interface.
PC: Sig/measvalblock. S /7% 003086 Fig. 3-6

When signal and measured value blocking is activatedyno®signals or
measured data are transmitted through the PC integface.

" ogical” communication COMM?1: Command block. USER \‘ 003172 Fig. 3-7
interface 1 Vo N

When command blocking is activatedy,commands are rejected at the
communication interface.

COMMT: Sig./meas.block.USEN“ i i, 56,3

When signal and measured value,blocking is activated, no signals or
measured data are transmitted through the communication interface.

"Logical" communication COMM2: Command block. 103172 Fig. 3-14
interface 2 Vo

When command blockifig is activated, commands are rejected at the
communication‘nterface.

COMM2: Sig./meas'block.USER 106076 Fig. 3-14

When signal andimeasured value blocking is activated, no signals or
measured data are/transmitted through the communication interface.

Binary outputs OUTP» ‘rel.block USER 021014 Fig. 3-22
Whenthis blocking is activated, all output relays are blocked.

Main functions [MAIN: Device onine 003030 Fig. 3-37

Switching the device off-line or on-line. Parameters marked ‘off’ in the
Address List can only be changed when the device is off-line.

fMAIN: Test mode USER 003012 Fig. 3-61

When the test mode is activated, signals or measured data for PC and
communication interfaces are labeled ‘test mode’.

MAIN: Nominal frequ. fnom 010030

Setting for the nominal frequency of the protected system.

MAIN: Rotary field 010049 Fig. 3-88
Setting for the rotary field direction, either clockwise or anti-clockwise.

MAIN: Inom C.T. prim. 010001 Fig. 3-34,

3-68
Setting for the primary nominal current of the main current transformers for
measurement of phase currents.
MAIN: Vnom V.T. prim. 010002 Fig. 3-34

Setting for the primary nominal voltage of the system transformer for
measurement of phase-to-ground and phase-to-phase voltages.
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MAIN: Inom device 010003

Setting for the secondary nominal current of the system transformer for
measurement of phase currents. This also corresponds to the nominal
device current.

MAIN: Vnom V.T. sec. . ( tioos

Setting for the secondary nominal voltage of the system transformer, for
measurement of phase-to-ground and phase-to-phase voltagés;

MAINMvasgbay/statlon ''''''''''''''''''''''''''''''''''''''''''''' ‘"‘ ’ 010110 Fig. 3-23
MAIN: M.v.asg. bay/station o011 Fig. 3-23
MAIN: M.v.asg. bay/station - 010112 Fig. 3-23

Indication the mode how C232 handles the measuered quantities
connected.

Note:

Depending on the configuration of the transfermer modules provided, only
one of the three parameters above is visible\lf Aig, transformer modules are
provided, the three parameters are invisibie.

MAIN: Conn. meas.circ. P §$N 010004 Fig. 3-23

Short-circuit direction determinationfis governed by the connection of the
measuring circuits IP and VPG. If theyconnection is as shown in Chapter 5,
then the setting must be ‘Standard’ifithe C232’s ‘Forward’ decision is to be
in the direction of the outgeing feeder. If the connection direction is
reversed or — given a connection séheme according to Chapter 5 — if the
‘forward’ decision is to bejindhe busbar direction, then the setting must be
‘Opposite’.

MAIN: Meas. value relalP %, 011030 Fig. 3-30
Setting for the minimum current that must be exceeded in order for the

measured operating valdes of the phase currents — and the currents derived

from them +,to be displayed.

MAIN: Meas. valuere.V 01102 Fig. 3-33

Settingifor the,minimum voltage that must be exceeded in order for the
measurédieperating values of the phase-to-ground voltages, phase-to-
phasg voltages, and the voltages derived from them to be displayed.

. 1. IP,max,del 010113 Fig. 3-30

Settingfor the time after which the delayed maximum current display shall
reaeh/95% of the maximum current Ip max.

MAIN: Fct.assign. block. 1 021021 Fig. 3-42

Selection of the measuring stages to be blocked by a binary signal (MAIN:
Blocking 1 EXT).

MAIN: Fct.assign. block. 2 021022 Fig. 3-42

Selection of the measuring stages to be blocked by a binary signal (MAIN:
Blocking 2 EXT).

MAIN: Trip cmd.block. USER 021012 Fig. 3-50
Blocking of the trip commands from the local control panel.

MAIN: Fetassigtipecmd.d 21001 Fig. 3-50
Assignment of the signals that trigger trip command 1.

MAIN: Fctassigtipemd.2 021002 Fig. 3-50

Assignment of the signals that trigger trip command 2.
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MAIN: Min.dur. trip cmd. 1
Setting for the minimum duration of trip command 1.

a3 Fig. 3-50

MAIN: Min.dur. trip cmd. 2
Setting for the minimum duration of trip command 2.

Qe21004 Fig. 3-50

MAIN: Latching trip emd. 1 NS

021023 Fig. 3-50

MAIN: Latching trip cmd. 2 Y & ¥
Specification as to whether trip command 2 should latch.

021024 Fig. 3-50

MAIN: Fct. asg. close cmd. N
Assignment of the signal for the close command.

021019

MAIN: Close cmd.pulse time q \

015067 Fig. 3-45,

3-47
Setting for the duration of the close command.
MAIN: Inp.asg. ctrl.enabl. - \\ 21057 Fig. 3-53
Definition of the binary signal usedio isSue a general command output
enable.
MAIN: Debounce time gr. 1 \V 221200 Fig. 3-25
MAIN: Debounce time gr 221203
MAIN: Debounce time g% 21206
MAIN: Debounce ti r. 221209
MAIN: Debounc r.5 21212
MAIN: Debou ti r.6 21215
MAIN: DebouN .7 21218
MAIN: Debo& or.8 21221
Setting for the debauncing time.
MAIN; CIWn. time gr.1 21201 Fig. 3-25
MAIN: K on. time gr.2 221204
% :mon. time gr.3 221207
tt.mon. time gr.4 221210
att.mon. time gr.5 21213
Chatt.mon. time gr.6 21216
: Chatt.mon. time gr.7 21219
I’AIN: Chatt.mon. time gr.8 21222
Setting for the chatter monitoring time.
MAIN: Change of state gr.1 21202 Fig. 3-50
MAIN: Change of state gr.2 221205
MAIN: Change of state gr.3 2220y
MAIN: Change of state gr.4 21211
MAIN: Change of state gr.5 221214
MAIN: Change of state gr.6 21217
MAIN: Change of state gr.7 21220
221223

MAIN: Change of state gr.8

Setting for the number of signal changes allowed during the chatter
monitoring time before chatter suppression operates.

MAIN: Cmd. dur.long cmd.

Setting for the command duration of a long command.

221230 Fig. 3-110,
3-114
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MAIN: Cmd. dur. short cmd. 21231 gi%.1i-110,

Setting for the command duration of a short command.

MAIN: Inp.asg.interl.deact ., 2007 Fig. 3-54

Definition of the binary signal used to deactivate interlocking of the{control
commands of the switchgear units.

MAINInpasgL/Rkeysw ....................................................................................... NG
Definition of the binary signal used to switch from remote contrgl to'local

control.

MAIN: Autoassignmenti/0 NI 221065 Fig. 3-28

Once the user has selected a bay type, the binary inputs‘and outputs are
automatically configured with function assignments fogthe control of
switchgear units.

MAIN: Electrical control l ¥/ 21061 Fig. 3-106

This setting determines whether the binary inputsythat are configured to
control the switchgear units will be active With,remote control or local
control.

MAIN: W. ext. cmd. termin. "2 2108 Fig. 3-112

This setting applies to bay types_defined for direct motor control and
determines whether interventiof in/the,control sequence of motor-operated
switchgear units will be byWay ofiexternal terminating contacts.

MAIN: Inp.assign. tripping 4~ 221010 Fig. 3-53

Definition of the binarytsignahused to signal the tripping of an external
protection device. This signal‘is used to form the CB trip signal.

MAIN: Prot.trip>CBtripped 21012 Fig. 3-53

Selection of the protection function trip command that will be used to form
the CB trip signal.

MAIN: Inp.@sgaCBtip 2101 Fig. 3-53

Definitiomofthe binary signal used by the C232 to signal the ‘CB open’
position‘signal.

K/'I'Ail‘l Sig\a§g. CB closed 021020 Fig. 3-44

Definifion"of the binary signal used by the C232 to evaluate the ‘CB closed’
position signal.

IMAIN: Inp.asg.CB tr.en.ext 21080 Fig. 3-53

Definition of the binary signal used to enable the CB trip signal of an
external device.

MAIN: Inp.asg. CB trip ext 21024 Fig. 3-53
Definition of the binary signal used to carry the CB trip signal of an external

device.

MAIN: Inp.asg. multsig. 1 2105 Fig. 3-46
MAIN: Inp.asg. mult.sig. 2 21052 Fig. 3-46
Definition of the function that will be interpreted as a multiple signal (group

signal).

MAIN: Fct. assign. fault 021031 Fig. 3-43

Selection of the signals whose appearance shall result in a ‘Blocked/faulty’
signal and in the activation of the LED indicator labeled ‘OUT OF
SERVICE'. Signals that lead to blocking of the device are not configurable
and always result in the above signal and indication.
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Parameter subset selection

Self-monitoring

Fault data acquisition

Fault recording
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If parameter subset selection is to be handled from the integrated local
control panel rather than via the binary signal inputs, choose the ‘Yes’
setting.

PSS: Control via USER 008400, Fig.

3-62

This setting detésmines at what point during a fault the acquisition of fault
data should take plaee.

PSS: Param.subs.sel. USER o 7Y mwoFig 362
Selection of the parameter subset from the local control panel.

PSS: Keep time CIN 003063 Fig. 3-62
The setting of this timer stage is relevant only if parameterstbset selection

is carried out via the binary signal inputs. Any voltage-free pause that may

occur during selection is bridged. If, after this time peried has elapsed, no

binary signal input has yet been set, then the parameter subset selected

from the local control panel shall apply.

SFMON: Fct. assign. warning SNy 021030 Fig. 3-63
Selection of the signals whose appearanceyshall result in the signals

‘Warning (LED) and ‘Warning (relay)wand,in the activation of the LED

indicator labeled ‘ALARM’. Signals‘€aused by faulty hardware and leading

to blocking of the device are ngt cenfigurable. They always result in the

above signals and indication.

FT_DA: Start data@cquisit. 010011 Fig. 3-67

This setting defines the signals that will trigger fault recording and fault data
acquisition.

FT_RC: Fct.assig. frigger 003085 Fig.

3-69

Thiswsetting defines the threshold value of the phase currents that will
frigger fault recording and fault data acquisition.

Ii_.l*b‘ 017065 Fig.

3-69

Setting for the time during which data will be recorded before the onset of a
fault (pre-fault recording time).

U: Pre-fault time 003078 Fig.

3-70

Setting for the time during which data will be recorded after the end of a
fault (post-fault recording time).

FT_RC: Post-fault time 003079 Fig.

3-70

Setting for the maximum recording time per fault. This includes pre-fault
and post-fault recording times.

FT_RC: Max. recording time 003075 Fig.

3-71
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7.1.3.2 General Functions
Main function MAIN: Hold time dyn.param. 018009 Fig. 3-39
Setting for the hold time of the "dynamic parameters". After switchinggto the
"dynamic" thresholds, the latter will remain active in place of the "normal'
thresholds during this period.
MAIN: Syst.IN enabled USER N, % oo Fig. 3-38
Enable/disable the DTOC or IDMT residual current stages.
MAIN: Blocktimst. INneg " onons Fig 347
This setting defines whether a blocking of the residual current'stages should
take place for single-pole or multi-pole phase current startings.
MAIN: Gen. starting mode P ow70zr Fig. 3-48
This setting defines whether the triggering of the residual current stages Iy>,
lefn™, IN>> Or | >>> as well as the negative-sequence current stage lierneg™
should result in the formation of the general starting signal. If the setting is
W/o start. IN, Ineg then the associated time,delays tins, tirerns, tins>, tins>>,
tiref,neg> @re automatically excluded from theyformation of the trip command.
MAIN: Op. mode rush restr. Afw \V ot7oe7 Fig. 3-40
Setting the operating mode of the,inrush stabilization function.
MAIN: Rush restr. active _ ({ ‘ 0170% Fig. 3-40
MAIN: Rush I(2*fn)/|(fn)A 017098
Setting for the operate valuefof inrush stabilization.
MAIN: > lift rush restr., 017086 Fig. 3-40
Setting the current thfesholdfor inactivation of inrush stabilization.
MAIN: Suppress ﬂ!rlslj' Bt
Setting of the timer stage for the suppression of the phase-selective
startings and«f the residual and negative-sequence system starting.
MAIN: tGgs! &% 017005 Fig. 3-48
Setting for,thetime delay of the general starting signal.
Definite-time overcurrent DTOGs, General enable USER 022075 Fig. 3-72
protection 7”y.
Disabling or enabling the definite-time overcurrent protection function.
Inverse-time overcurrént IDMT: General enable USER 01709 Fig. 3-81
protection
Disabling or enabling the inverse-time overcurrent protection function.
Limit value monitoring LIMIT: General enable USER o010 Fig. 3-93
Disabling or enabling limit value monitoring.
UMIT: 1> 014004 Fig. 3-93
Setting for the operate value of the first overcurrent stage of limit value
monitoring.
UMt 1>> 014020 Fig. 3-93
Setting for the operate value of the second overcurrent stage of limit value
monitoring.
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Setting for the operate delay of the first overcurrent stage of limit value
monitoring.

LIMIT: tI> M Fig.

3-93

Setting for the operate delay of the second overcurrent stage‘oflimit value
monitoring.

LIMIT: tI>> ”~ 014032 Fig.

3-93

Setting for the operate value of the first undercurrentistage.of limit value
monitoring.

LM< CIN otacei Fig.

3-93

Setting for the operate value of the second uridercurrent stage of limit value
monitoring.

LIMIT: I<< PR Claazz Fig.

3-93

Setting for the operate delay of'thetsecond undercurrent stage of limit value
monitoring.

LIMIT: ti< &  § I r 014033 Fig. 3-93
Setting for the operate delay of the first Undercurrent stage of limit value

monitoring.

LIMIT: tI< \l\ 9 014034 Fig. 3-93

Setting for the operateWalue of overvoltage stage VPG> of limit value
monitoring.

LIMIT: VPG> f @ . O G1423 Fig.

3-94

Setting for the operate, value of overvoltage stage VPG>> of limit value
monitoring.

LIMIT: VPG>> &, Gtatod Fig.

3-94

Setting forthe operate delay of overvoltage stage VPG> of limit value
monitofing.

LIMIT: tvPg> viaoes Fig.

3-94

Setting for the operate delay of overvoltage stage VPG>> of limit value
monitoring.

LMMP&’> 014036 Fig.

3-94

Setting for the operate value of undervoltage stage VPG< of limit value
monitoring.

- VPG< 014025 Fig.

3-94

Setting for the operate value of undervoltage stage VPG<< of limit value
monitoring.

LIMIT: VPG<< 014026 Fig.

3-94

Setting for the operate delay of undervoltage stage VPG< of limit value
monitoring.

LIMIT: tVPG< 014037 Fig.

3-94

Setting for the operate delay of undervoltage stage VPG<< of limit value
monitoring.

LIMIT: tVPG<< 014038 Fig.

3-94

Setting for the operate value of overvoltage stage VPP> of limit value
monitoring.

LIMIT: VPP> 014027 Fig.

3-94
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LIMIT: VPP>> 014028 Figy3-94

Setting for the operate value of overvoltage stage VPP>> of limit value
monitoring.

LIMIT: tVPP> g™ oo Fig. 3-94

Setting for the operate delay of overvoltage stage VPP> of limityalue
monitoring.

LIMIT: tvPP>> m‘ 014040 Fig. 3-94

Setting for the operate delay of overvoltage stage VPP>> &f limitvalue
monitoring.

LIMIT: VPP< -~ 014029 Fig. 3-94

Setting for the operate value of undervoltage stage®/PP<"of limit value
monitoring.

LIMIT: VPP<< 'Y D Gidcd Fig. 3-64

Setting for the operate value of undervoltage,stage”VPP<< of limit value
monitoring.

L|M|TtVPP< .............................................. v‘w """" 014041 Fig. 3-94

Setting for the operate delay of undervoltage stage VPP< of limit value
monitoring.

LIMIT tVPP<< .................................... ,‘w """"""""""""""" 014042 Fig. 3-94

Setting for the operate delaytef undervoltage stage VPP<< of limit value
monitoring.

LIMITVNG> .................. \‘ '''''''''''''''''''''''''''''''''''''''' 014043 Fig. 3-95

Setting for the operate,valtie of overvoltage stage VNG> of limit value
monitoring.

LIMIT:VNG>> = &4 Gid o Fig. 3-95

Setting for the operate value of overvoltage stage VNG>> of limit value
monitoring.

014045 Fig. 3-95

Setting for'the,Operate delay of overvoltage stage VNG> of limit value
monitoringg

014046 Fig. 3-95

Settingfor the operate delay of overvoltage stage VNG>> of limit value
monitoring.

MT: IDC,lin> 014110 Fig. 3-96

Setting for operate value IDC,lin> for monitoring the linearized direct
current.

LIMIT: IDC,lin>> 014111 Fig. 3-96

Setting for operate value IDC,lin>> for monitoring the linearized direct
current.

LIMIT: tIDC,lin> 014112 Fig. 3-96
Setting for the operate delay of overcurrent stage IDC,lin>.

LIMIT: tiDGC,lin>> 014113 Fig. 3-96
Setting for the operate delay of overcurrent stage IDC,lin>>.

LIMIT: IDC,lin< 014114 Fig. 3-96

Setting for operate value IDC,lin< for monitoring the linearized direct
current.
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LIMIT: IDC,lin<< Olaiis Fig. 3-96
Setting for operate value IDC,lin<< for monitoring the linearized direct
current.
LIMIT: tIDC,lin< ”~ 014116 Fig. 3-96
Setting for the operate delay of undercurrent stage IDC,lin<.
LIMIT: tIDC,lin<< - 014117 Fig. 3-96
Setting for the operate delay of undercurrent stage IDG,lin<<.
LOGIC: General enable USER ~ Y 031000 Fig. 3-08
Disabling or enabling the logic function.
LOGIC: Set 1 USER \ - 084030 Fig. 3-97
LOGIC: Set 2 USER 034031
LOGIC: Set 3 USER 084032
LOGIC: Set 4 USER 034033
LOGIC: Set 5 USER 034034
LOGIC: Set 6 USER 034035
LOGIC: Set 7 USER \ 034036
LOGIC: Set 8 USER ( 034037
These settings define the static input conditions for the logic function.
LOGIC: Fct.assign ;’ 030000 Fig. 3-98
LOGIC: Fct.assig @ : 030004
LOGIC: Fct.assign tp. 3 030008
LOGIC: Fct.ass p. 4 0a0012
: : -outp. 5 030016
: Fct.assi Joutp. 6 030020
outp. 7 030024
outp. 8 030028
outp. 9 030032
outp.10 030036
outp.11 080040
ct.assignm. outp.12 030044
OGIC: Fct.assignm. outp.13 030048
C: Fct.assignm. outp.14 030052
I’)GIC: Fct.assignm. outp.15 030056
OGIC: Fct.assignm. outp.16 030060
LOGIC: Fct.assignm. outp.17 030064
LOGIC: Fct.assignm. outp.18 030068
LOGIC: Fct.assignm. outp.19 030072
LOGIC: Fct.assignm. outp.20 030076
LOGIC: Fct.assignm. outp.21 030080
LOGIC: Fct.assignm. outp.22 030084
LOGIC: Fct.assignm. outp.23 030088
LOGIC: Fct.assignm. outp.24 030092
LOGIC: Fct.assignm. outp.25 030096
LOGIC: Fct.assignm. outp.26 031000
LOGIC: Fct.assignm. outp.27 031004
LOGIC: Fct.assignm. outp.28 031008
LOGIC: Fct.assignm. outp.29 031012
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LOGIC: Fct.assignm. outp.30
LOGIC: Fct.assignm. outp.31
LOGIC: Fct.assignm. outp.32

These settings assign functions to the outputs.

LOGIC: Op. mode t output 1
LOGIC: Op. mode t output 2
LOGIC: Op. mode t output 3
LOGIC: Op. mode t output 4
LOGIC: Op. mode t output 5
LOGIC: Op. mode t output 6
LOGIC: Op. mode t output 7
LOGIC: Op. mode t output 8

LOGIC: Op. mode t output 10
LOGIC: Op. mode t output 11
LOGIC: Op. mode t output 12
LOGIC: Op. mode t output 13

LOGIC: Op. mode t output 14 \
LOGIC: Op. mode t output 15

LOGIC: Op. mode t output 16

LOGIC: Op. mode t output 17

LOGIC: Op. mode t outp

LOGIC: Op. mode t ou

LOGIC: Op. mode t
LOGIC: Op. mode t output 2
: Op. t

LOGIC: mode t output 28

LOGIC: ode t output 29
LOGIC: Op: mode t output 30
: Op. mode t output 31

Op. mode t output 32

GIC: Time t1 output 1
OGIC: Time t1 output 2
LOGIC: Time t1 output 3
LOGIC: Time t1 output 4
LOGIC: Time t1 output 5
LOGIC: Time t1 output 6
LOGIC: Time t1 output 7
LOGIC: Time t1 output 8
LOGIC: Time t1 output 9
LOGIC: Time t1 output 10
LOGIC: Time t1 output 11
LOGIC: Time t1 output 12
LOGIC: Time t1 output 13
LOGIC: Time t1 output 14
LOGIC: Time t1 output 15

LOGIC: Op. mode t output 9 Vo N

G

These settings define the operating modes for the output timer stages.

031016
031020
031024
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LOGIC: Time t1 output 16 %0082
LOGIC: Time t1 output 17 030066
LOGIC: Time t1 output 18 030070
LOGIC: Time t1 output 19 030074
LOGIC: Time t1 output 20 030078
LOGIC: Time t1 output 21 030082
LOGIC: Time t1 output 22 030086
LOGIC: Time t1 output 23 (b 08000
LOGIC: Time t1 output 24 030094
LOGIC: Time t1 output 25 0 030098
LOGIC: Time t1 output 26 031002
LOGIC: Time t1 output 27 031006
LOGIC: Time t1 output 28 031010
LOGIC: Time t1 output 29 031014
LOGIC: Time t1 output 30 031018
LOGIC: Time t1 output 31 031022
LOGIC: Time t1 output 32 031026
Settings for timer stage t1 of theffespective outputs.
LOGIC: Time t2 output 1 Y 60008 Fig. 3-98
LOGIC: Time t2 output 2 030007
LOGIC: Time t2 output 3 030011
LOGIC: Time t2 ou 030015
LOGIC: Time t2 030019
LOGIC: Time t2wu 6 030023
LOGIC: Time tZN 030027
LOGIC: Time 8 030031
LOGIC: Time t9 030035
LOGIC: Time't put 10 030039
LOGIC:, Time t2'output 11 030043
LOGI@: e t2 output 12 030047
Time t2 output 13 030051
: e t2 output 14 030055
» Time t2 output 15 030059
: Time t2 output 16 030063
IC: Time t2 output 17 030067
GIC: Time t2 output 18 030071
OGIC: Time t2 output 19 030075
LOGIC: Time t2 output 20 030079
LOGIC: Time t2 output 21 030083
LOGIC: Time t2 output 22 030087
LOGIC: Time t2 output 23 030091
LOGIC: Time t2 output 24 030095
LOGIC: Time t2 output 25 030099
LOGIC: Time t2 output 26 031003
LOGIC: Time t2 output 27 031007
031011

LOGIC: Time t2 output 28
LOGIC: Time t2 output 29

031015
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LOGIC: Time t2 output 30
LOGIC: Time t2 output 31
LOGIC: Time t2 output 32

Note:

Settings for timer stage t2 of the respective outputs.

This setting has no effect in the ‘minimum time’ operating mode.

031019
031023
031027

LOGIC: Sig.assig. outp. 1
LOGIC: Sig.assig- outp. 2
LOGIC: Sig.assig. outp. 3
LOGIC: Sig.assig. outp. 4
LOGIC: Sig.assig. outp. 5
LOGIC: Sig.assig. outp. 6
LOGIC: Sig.assig. outp. 7
LOGIC: Sig.assig. outp. 8
LOGIC: Sig.assig. outp. 9
LOGIC: Sig.assig. outp. 10
LOGIC: Sig.assig. outp. 11
LOGIC: Sig.assig. outp. 12
LOGIC: Sig.assig. outp. 13
LOGIC: Sig.assig. outp. 14
LOGIC: Sig.assig. outp. 1
LOGIC: Sig.assig. outp.

LOGIC: Sig.assig. olt

.22
.23
.24
.25
.26
.27
.28
outp. 29

: Sig.assig. outp. 30
&IC: Sig.assig. outp. 31

GIC: Sig.assig. outp. 32

the logic equation.

LOGIC: Sig.assig.outp. 1(t)
LOGIC: Sig.assig.outp. 2(t)
LOGIC: Sig.assig.outp. 3(t)
LOGIC: Sig.assig.outp. 4(t)
LOGIC: Sig.assig.outp. 5(t)
LOGIC: Sig.assig.outp. 6(t)
LOGIC: Sig.assig.outp. 7(t)
LOGIC: Sig.assig.outp. 8(t)
LOGIC: Sig.assig.outp. 9(t)
LOGIC: Sig.assig.outp.10(t)
LOGIC: Sig.assig.outp.11(t)

LOGIC: Sig.assig- outp.
LOGIC: Sig.assig. ou
LOGIC: Sig.assig. o

These settings assign the function of a binary input signal to the output of

‘0 044000 Fig. 3-104
044 002
044 004
044 006

044001 Fig. 3-104
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LOGIC: Sig.assig.outp.12(t)
LOGIC: Sig.assig.outp.13(t)
LOGIC: Sig.assig.outp.14(t)
LOGIC: Sig.assig.outp.15(t)
LOGIC: Sig.assig.outp.16(t)
LOGIC: Sig.assig.outp.17(t)
LOGIC: Sig.assig.outp.18(t)
LOGIC: Sig.assig.outp.19(t)
LOGIC: Sig.assig.outp.20(t)
LOGIC: Sig.assig.outp.21(t)
LOGIC: Sig.assig.outp.22(t)
LOGIC: Sig.assig.outp.23(t)
LOGIC: Sig.assig.outp.24(t)
LOGIC: Sig.assig.outp.25(t)
LOGIC: Sig.assig.outp.26(t)
LOGIC: Sig.assig.outp.27(t)
LOGIC: Sig.assig.outp.28(t)
LOGIC: Sig.assig.outp.29(t)
LOGIC: Sig.assig.outp.30(t)
LOGIC: Sig.assig.outp.31(t)

%
o
N\

O
K

O

Cy

044025
.044027
044029
044031
044033
044035

044037

044041

044061

LOGIC: Sig.assig.outp.32 044 063
These settings as n of a binary input signal to the output of

ihe logie qt(§
$

L 4

Q
o
&

L 4
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Single-pole commands

7-42

CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.
CMD_1: Design.

command C001
command C002
command C003
command C004
command C005
command C006
command C007
command C008
command C009
command C010
command C011
command C012

Selection of the command designation.

CMD_1: Oper. mode cmd. C001
CMD_1: Oper. mode cmd. C002
CMD_1: Oper. mode cmd. C003
CMD_1: Oper. mode cmd. C004
CMD_1: Oper. mode cmd. C005
CMD_1: Oper. mode cmd. C006

CMD_1: Oper. mode cm
CMD_1: Oper. mode ¢

CMD_1: Oper. mode 011
CMD_1: Oper. mode& 2

Selection of the comimand, operating mode.

CMD_1: Oper. mode cmd. C007.
CMD_1: Oper. mode cmd. Com
]
9

200050

200002 Fig. 3-114
200007
200012
200017
200022
200027
200032
200037
200047
200042
200052
200057
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SIG_1: Designat. sig. S001 ET
SIG_1: Designat. sig. S002 226008
SIG_1: Designat. sig. S003 220016
SIG_1: Designat. sig. S004 - 26024
SIG_1: Designat. sig. S005 ) 26032
SIG_1: Designat. sig. S006 % ZEE
SIG_1: Designat. sig. S007 226048
SIG_1: Designat. sig. SO008 26056
SIG_1: Designat. sig. S009 26064
SIG_1: Designat. sig. S010 \ 25072
SIG_1: Designat. sig. S011 \J 26000
SIG_1: Designat. sig. S012 226088
SIG_1: Designat. sig. S013 226096
SIG_1: Designat. sig. S014 26104
SIG_1: Designat. sig. S015 226112
SIG_1: Designat. sig. S016 26120
SIG_1: Designat. sig. S017 26128
SIG_1: Designat. sig. S018 26136
SIG_1: Designat. sig. S019 \ 226144
SIG_1: Designat. sig. S020 ( 26152
Selection of the signal degignation.
SIG_1: : 26001 Fig. 3-115
SIG_1: 226009
SIG_1: 26017
SIG_1: 226025
SIG_1: 26033
SIG_1: . 226041
SIG_1: ig- 226049
SIG_#* ig. 226057
SIG_ . mode sig. S009 226065
. mode sig. S010 26073
S& . mode sig. S011 226081
“Oper. mode sig. S012 226089
G_J: Oper. mode sig. S013 26097
_1: Oper. mode sig. S014 26105
G_1: Oper. mode sig. S015 26113
IG_1: Oper. mode sig. S016 26121
SIG_1: Oper. mode sig. S017 26129
SIG_1: Oper. mode sig. S018 226137
SIG_1: Oper. mode sig. S019 26145
SIG_1: Oper. mode sig. S020 26153
Selection of the signal operating mode.
SIG_1: Gr.asg. debounc.S001 226003 Fig. 3-115
SIG_1: Gr.asg. debounc.S002 26011
SIG_1: Gr.asg. debounc.S003 26019
SIG_1: Gr.asg. debounc.S004 26027
SIG_1: Gr.asg. debounc.S005 226035
SIG_1: Gr.asg. debounc.S006 26043
SIG_1: Gr.asg. debounc.S007 226051
SIG_1: Gr.asg. debounc.S008 226059
SIG_1: Gr.asg. debounc.S009 226067
SIG_1: Gr.asg. debounc.S010 26075
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SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.
SIG_1: Gr.asg.

Group assignment for the debouncing time and the chattersappression.

debounc.S011
debounc.S012
debounc.S013
debounc.S014
debounc.S015
debounc.S016
debounc.S017
debounc.S018
debounc.S019
debounc.S020

SIG_1: Min. sig. dur. S001

SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:
SIG_1:

SIG_1:,Mid: sig.

The logic*4) sighal must be available for this minimum time setting for a
telegram to be sent in the Start/end signal mode.

Min.

Min

Min

Min

Min

. Sig. dur.
Min. sig. dur. &
Min. sig. dur
Min.
Min.

sig. dur. S002

. sig. dur. S003
Min.
Min.

sig. dur. S004
sig. dur. S005

. sig. dur. S006
Min.

sig. dur. S007

. Sig. dur. S008
Min.
Min.
Min.
Min.

sig. dur. S009
sig. dur. S010
sig. dur. SO1
sig. dur. S

115
123
226131
o 226147
226155
« \

© 226002 Fig. 3-115
\ 226010
m 226018
v 226 026

226034
226042
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Binary counters
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TAPCH: Designation TapCh 1 N Fig. 3-118
Assignment of a name to the tap changer.

TAPCH: Inp.assign. TapCh 1 4249101 Fig. 3-118
Assignment of the tap changer position signal to the binary sighakinputs in

BCD code. The assignment sequence proceeds from theylow=value bit to

the higher value bit.

TAPCH: Lowesttap TapCh1 CIN 29111 Fig. 3-118
Setting for the lowest tap position for which control cemmands will be

operative.

TAPCH: Highest tap TapCh 1 Av 249112 Fig. 3-118
Setting for the highest tap position for which éontrol commands will be

operative.

TAPCH: Oper. time TapCh 1 'Y & 249100 Fig. 3-118
Setting for the operating time for contrel éemmands.

TAPCH: Int.pos.suppr.TapCh1 ‘55 249116 Fig. 3-118
If suppression of the intermediaté position is activated, then the zero

position is not transmitted whilé a tap«change is in progress.

TAPCH: Debounce time Tam\ 249102 Fig. 3-118
Setting for the debouncing time!

TAPCH: TapCh 1,sign ) & 29110 Fig. 3-118
Consideration of theysign of the tap changer.

TAPCH: Op. modeiemdsTapCh1 219115 Fig. 3-118
The operatingimade, for the tap changer command can be set for long

command, sherti‘command, or time control.

TAPCH: I.lsg.a a pCh1.lower 29117 Fig. 3-118
Assignmentiafithe tap changing command lower to an output relay.

TAPGH: l.asg.e.TapCh1.raise 249118 Fig. 3-118
Assignment of the tap changing command upper to an output relay.

[COUNT: General enable USER 217000 Fig. 3-117
Enabling or disabling the counting function.

COUNT: Debounce t. count. 1 217160 Fig. 3-117
Setting for the debounce time of the binary signal to be counted.

COUNT: Cycle t.count transm 217007 Fig. 3-117
Setting for the cycle time for the periodic transmission of the counts.
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7.1.3.3 Parameter Subsets

Definite-time overcurrent DTOC: Enable PSx 072098 073098 074098 075098 Fig. 3-72
protection

This setting defines the parameter subset in which definite-time ovércurrent
protection is enabled.

DTOC: I> psx. 017000 0730070707 07507 Fig. 3-73
Setting for the operate value of the first overcurrent stage (phage current

stage).

Caution!

The range of setting values includes operate values ghatyare not permitted
as continuous current values (see ‘Technical Data’):

DTOC: I>dynamic PSx £ TN 08 073022 074032 075 022 Fig. 3-73

Setting for the operate value of the first overeurrent stage in dynamic mode
(phase current stage). This operate value is\effective only while the timer
stage MAIN: Hold-time dyn. parame,is elapsing.

Caution!
The range of setting values includesfoperate values that are not permitted
as continuous current values (see “Technical Data’).

DTOC: 5>  PSx 4 Ia A 017001 073008 074008 075008 Fig. 3-73
Setting for the operate val@ietef the second overcurrent stage (phase current

stage).

Caution!

The range of setting values,includes operate values that are not permitted
as continuous current values (see ‘Technical Data’).

DTOC|>>dyna ' "" mic ic (ps X """""""""""""""""""""""""""""""""""" 017084 073033 074033 075033 Fig. 3-73

Setting for the operate value of the second overcurrent stage in dynamic
mode (phasefeurrent’stage). This operate value is effective only while the
timer staget MATN: Hold-time dyn. param. is elapsing.

Caution!
The rafge ofisetting values includes operate values that are not permitted
as continugus current values (see ‘Technical Data’).

017002 073009 074009 075009 Fig. 3-73

Setting for the operate value of the third overcurrent stage (phase current
stage).

Caution!
The range of setting values includes operate values that are not permitted
as continuous current values (see ‘Technical Data’).

DTOC: I>>>dynamic PSx 017085 073034 074034 075034 Fig. 3-73

Setting for the operate value of the third overcurrent stage in dynamic mode
(phase current stage). This operate value is effective only while the timer
stage MAIN: Hold-time dyn. param. is elapsing.

Caution!
The range of setting values includes operate values that are not permitted
as continuous current values (see ‘Technical Data’).

DTOC: ti> PSx 017004 073019 074019 075019 Fig. 3-73

Setting for the operate delay of the first overcurrent stage.
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Setting for the operate delay of the second overcurrent stage.

DTOC: ti>> PSx 017006 073020 074020 075020\ Fig.

3-73

DTOC: ti>>> PSx 017007 073021 074021 075024
Setting for the operate delay of the third overcurrent stage.

Fig.

3-73

DTOC: IN> PSx 017003 07g 015 074 0151675015

Setting for the operate value of the first overcurrent stagei(residual current
stage).

Caution!
The range of setting values includes operate valu@s,that are not permitted
as continuous current values (see ‘Technical Datal).

T

g.

3-76

DTOC: IN>dynamic  PSx \ 617081 073035 074035 075035

Setting for the operate value of the first overcurrent stage in dynamic mode
(residual current stage). This operateivalue jis effective only while the timer
stage MAIN: Hold-time dyn. param, is*elapsing.

Caution!
The range of setting values includesieperate values that are not permitted
as continuous current values (seeyTechnical Data’).

Fig.

3-76

DTOC: IN>> PSx \ o 017009 073016 074016 075016

Setting for the operate value ofithe second overcurrent stage (residual
current stage).

Caution!
The range of settingWalues includes operate values that are not permitted
as continuous current values (see ‘Technical Data’).

Ei

g.

3-76

ic’ PSx 017086 073036 074036 075036

DTOC: IN>>

Setting for the operate value of the second overcurrent stage in dynamic
mode (residual€urrent stage). This operate value is effective only while the
timer stageWMAIN: Hold-time dyn. param. is elapsing.

Caution!
The range of setting values includes operate values that are not permitted
asycontinuous current values (see ‘Technical Data’).

Fig.

3-76

bTO’ |N>>> PSX 017018 073017 074017 075017

Setting for the operate value of the third overcurrent stage (residual current
stage).

Caution!
The range of setting values includes operate values that are not permitted
as continuous current values (see ‘Technical Data’).

Fig.

3-76

DTOC: IN>>>dynamic PSx 017087 073037 074037 075037

Setting for the operate value of the third overcurrent stage in dynamic mode
(residual current stage). This operate value is effective only while the timer
stage MAIN: Hold-time dyn. param. is elapsing.

Caution!
The range of setting values includes operate values that are not permitted
as continuous current values (see ‘Technical Data’).

Fig.

3-76

DTOC: tIN> PSx 017008 073027 074027 075027

Setting for the operate delay of the first overcurrent stage (residual current
stage).

Fig.

3-76
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DTOC: tIN>> PSx 017010 073028 074028 075028 Figs3-76
Setting for the operate delay of the second overcurrent stage (residual
current stage).
DTOCt|N>>>PSX ''''''''''''''''''''''''''''''''''''''''' 017019 073029 074029 0756029 Fig. 3-76
Setting for the operate delay of the third overcurrent stage (residuakeurrent
stage).
DTOC: Puls.prol.IN>,intPSx 017066 73088 7Bl Fig. 3-78
Setting for the pulse prolongation time of the hold-time logig for intermittent
ground faults.
DTOC: tIN,interm.  PSx D56 074038 075038 Fig. 3-78
Setting for the tripping time of the hold-time logic fokintermittent ground
faults.
DTOC: Hold-t. tIN>,intmPSx & ‘ I rom 073039 074039 075039 Fig. 3-78
Setting for the hold-time for intermittent groundifaults.
Inverse-time overcurrent IDMT: Enable PSx < 072070 073070 074070 075070 Fig. 3-81
protection P .
This setting defines the parameter subset in which IDMT protection is
enabled.
|DMT|ref,P """""""" PSX """" o~ ‘lr """""""""""""""" 072050 073050 074050 075050 Fig. 3-86
Setting for the referencg current (phase current system).
|DMT|ref,denam|M """"" x ''''''''''''''''''''''''''''''''' 072003 073003 074003 075003 Fig. 3-86

Setting for the referenee cugrent in dynamic mode (phase current system).
This operate value i§ effeetive only while the timer stage MAIN: Hold-
time dyn. param. is elapsing.

IDMTCha‘actflshcwaE’Sx '''''''''''''''''''''''''''''''''''''''''''' 072056 073056 074056 075056 Fig. 3-86
Setting for the'tsippiflg characteristic (phase current system).

072053 073053 074053 075053 Fig. 3-86

072077 073077 074077 075077 Fig. 3-86

Setting for the minimum trip time (phase current system). As a rule, this
valye should be set as for the first DTOC stage (I>).

QW Holdtime P PSx 072071 073071 074071 075071 Fig. 3-86
Setting for the holding time for intermittent short circuits (phase current

System).

IDMT: ReleaseP  PSx 072066 073050 074089 075059 Fig. 3-86
Setting for the release or reset characteristic (phase current system).
IDMTIref,neg ............. P Sx ....................................................... 072051 073051 074051 075051 Fig. 3-88
Setting for the reference current (negative-sequence current system).
IDMTIref,negdynam|cPSx ''''''''''''''''''''''''''''''''''''''''' 072004 073004 074004 075004 Fig. 3-88

Setting for the reference current in dynamic mode (negative-sequence
current system). This operate value is effective only while the timer stage
MAIN: Hold-time dyn. param. is elapsing.

IDMT: Character. neg. PSx 072057 073057 074057 075057 Fig. 3-88
Setting for the tripping characteristic (negative-sequence current system).
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IDMT: Factor kt,neg PSx

Setting for factor kt,neg of the starting characteristic (negative-sequence
current system).

072054 073054 074054 075054\ Fig.

3-88

IDMT: Min.trip time negPSx 072078 0730784074 078 075078

Setting for the minimum trip time (negative-sequence cuftent'system). As a
rule, this value should be set as for the first DTOC stage (I>)

Fi

g.

3-88

IDMT: Holdtime neg PSx

Setting for the holding time for intermittent short circuits (negative-sequence
current system).

Ei

g.

3-88

IDMT: Release neg. PSx Py 073060 074060 075060
Setting for the release characteristic (negativé=sequence current system).

Fig.

3-88

IDMT: Iref,N PSx A ------ 072052 073052 074052 075052
Setting for the reference current (residual‘cdrrent system).

Fig.

3-90

IDMT: Iref, N 'dynamic PSx ' &, 072005 073005 04005 075006

Setting for the reference current imdyhamic mode (residual current system).
This operate value is effective ‘only while the timer stage MAIN: Hold-
time dyn. param. is elapsing.

Fig.

3-90

IDMT: Characteristic N PSx. . 072068 073058 074058 075068
Setting for the tripping charagéteristic (residual current system).

Fig.

3-90

IDMT: Factor kt,N,wmv 072055 073055 074055 075055
Setting for the tripping/Characteristic (residual current system).

Fig.

3-90

IDMT: Min. trip h\mx 072079 073079 074079 075079

Setting for thegminimum trip time (residual current system). As a rule, this
value should begetlas for the first DTOC stage (IN>).

Fig.

3-90

IDMTAH(:ﬁ“tvlerw PSx 072073 073073 074073 075073

Setting for thesholding time for intermittent short circuits (residual current
system).

Fig.

3-90

|ﬂt‘~ease N PSx 072061 073061 074061 075061

Setting¥or the release characteristic (residual current system).

Fig.

3-90
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7.1.3.4 Control O

Main functions MAIN: Bl active USER 221003?9- 3-54

MAIN: Sl active USER
Enabling the station interlocking function from the local controN

MAIN: Inp.asg. fct.block.1

MAIN: Inp.asg. fct.block.2 2102
Definition of the binary signal that will act as function bIQZ.

MAIN: Op. delay fct. block 221029 Fig. 3-41
Setting for the operate delay of the function blocks.

MAIN: Perm.No.motdriveop £ % 210 Fig. 3-56
Setting for the permissible motor drive opetati in the time interval

defined at MAIN: Mon.time mot.driv

MAIN: Mon.time mot.drives
Setting for the monitoring time for m

221026 Fig. 3-56
he number of motor drives.

units.
MAIN: Mon.time motor @
Setting for the monitoringitinme for the motor relay.

MAIN: Cooltime mot.drives & """"""""""" 221028 Fig. 3-56
Setting for the cooling time of t of motor-operated switchgear

221060 Fig. 3-112
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External devices 01to010 DEVO1: Designat. ext. dev. SogeaFig. 3-2
DEV02: Designat. ext. dev. 210050
DEV0S: Designat. ext. dev. &0
DEVO04: Designat. ext. dev. 210150

210200

y 4
DEVO05: Designat. ext. dev. %
DEV06: Designat. ext. dev. \ 211000
DEVO7: Designat. ext. dev. 211050
DEVO08: Designat. ext. dev. @ 21110
DEV09: Designat. ext. dev. \
DEV10: Designat. ext. dev. o Y
Setting for the designation of the respective external device.

Note:
This setting is only active if the external device,designations are displayed

on the Bay Panel.
DEVO01: Op.time switch. dev. \U B o 5-105,
210054

DEV02: Op.time switch. dev.
DEV03: Op.time switch. dev.

DEV04: Op.time switch. dev. 210154
DEVO05: Op.time switch. de 210204

211150
211200

210104

DEV06: Op.time switch. 211004
DEVO07: Op.time swi 211054
DEV08: Op.time ev. 211104
DEV09: Op.time,s . dev. 211154
DEV10: Op.time switchidev. 211204

Setting for the®perating time of the switchgear unit (switching device).

DEVO1: La m@re 210006 Fig. 3-106

DEV02: Latching time 210055

DEV(%' ing time 210105
&uing time 210155

tching time 210205

: Latching time 211005
EVQ7: Latching time 211085

: Latching time 211105
'DEVO09: Latching time 211185
V10: Latching time 211205

Setting for the time that a control command persists after a switchgear
position signal — Open or Closed — has been received.

DEVO1: Gr. assign. debounc. 210011 gi%.1?-1o5,
DEVO02: Gr. assign. debounc. 210061
DEVO03: Gr. assign. debounc. 210111
DEV04: Gr. assign. debounc. 210161
DEVO05: Gr. assign. debounc. 210211
DEVO06: Gr. assign. debounc. 211011
DEVO07: Gr. assign. debounc. 211061
DEV08: Gr. assign. debounc. 211111
DEV09: Gr. assign. debounc. 211161
DEV10: Gr. assign. debounc. 211211

Assign the external device to one of eight groups for debouncing and
chatter suppression.
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210012 Figy3-105,
3-111

DEV02: Interm. pos. suppr. 210062
DEV03: Interm. pos. suppr. 210112

DEV04: Interm. pos. suppr. 210162
DEV05: Interm. pos. suppr. %212
DEVQ6: Interm. pos. suppr. \ 11012
DEVQ7: Interm. pos. suppr. 211062
DEV08: Interm. pos. suppr. 211112
DEV09: \ 211162

DEVO1: Interm. pos. suppr.

: Interm. pos. suppr.
DEV10: Interm. pos. suppr. \

This setting determines whether the ‘intermediate pasition’ signal will be
suppressed or not while the switchgear unit is operating.

DEVO01: Stat.ind.interm.pos. (DV 210027 gi%.121*>-105,
DEV02: Stat.ind.interm.pos. 210077
DEV03: Stat.ind.interm.pos. 210127
DEVO04: Stat.ind.interm.pos. 210177

DEVO05: Stat.ind.interm.pos. \ 210227
DEV06: Stat.ind.interm.pos. 211027
DEVQ7: Stat.ind.interm.pos. 211077
DEV08: Stat.ind.interm.pos. 211127
DEV09: Stat.ind.interm.pgs" 21177
DEV10: Stat.ind.interm@ 211227

This setting determinés whether the actual status will be signaled witha 5 s
delay after the ‘Faulty position?signal is issued.

DEVO1: Oper. modﬁDV 210024 Fig. 3-110
DEV02: Oper. . 210074

DEV03: Opér. @nd. 210124
DEV04: Op \ cmd. 210174

211212

DEV05 mode cmd. 210224
DEV06 . mode cmd. 211024
DEVQ7: ~mode cmd. 211074
DEV08: Oper. mode cmd. 211124
@9' per. mode cmd. 211174

1 j Oper. mode cmd. 211224

Select from long command, short command or time control for the operating
mode of the command.

[DEVO1: Inp.asg. sw.tr. plug

210014 Fig. 3-105,

3-111
DEVO02: Inp.asg. sw.tr. plug 210064
DEVO03: Inp.asg. sw.tr. plug 210114
DEV04: Inp.asg. sw.tr. plug 210164
DEV05: Inp.asg. sw.tr. plug 210214
DEVO6: Inp.asg. sw.tr. plug 211014
DEVO07: Inp.asg. sw.tr. plug 211064
DEVO08: Inp.asg. sw.tr. plug 211114
DEV09: Inp.asg. sw.tr. plug 211164
DEV10: Inp.asg. sw.tr. plug 211214

Definition of the binary signal used to signal the position (plugged-in /
unplugged) of the switch truck plug.
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DEV01: With gen. trip cmd.1 oy Fig. 3-109
DEVO02: With gen. trip cmd.1 210071
DEV03: With gen. trip cmd.1 4210121

DEV04: With gen. trip cmd.1 210171
DEV05: With gen. trip cmd.1 % 20221
DEVO06: With gen. trip cmd. 1 \ 211021
DEVO7: With gen. trip cmd.1 211071
DEV08: With gen. trip cmd.1 211121
DEV09: With gen. \ o

trip cmd.1
DEV10: With gen. trip cmd. 1 ~
This setting specifies whether the circuit breakéer will be opened by “general
trip command 1” of the protection function.

Note:
This setting is only visible (active) fof external devices that are defined as
‘circuit breakers’. This definition is included in the bay type definitions.

211221

DEVO01: With gen. trip cmd.2 S 21002 Fig. 3-109
DEV02: With gen. trip cmd.2 \ 210072

DEVO03: With gen. trip cmd.2 210122
DEV04: With gen. trip cm 210172
DEVO05: With gen. trip cmd. 210222
d.
d.2
d.2

DEVO06: With gen.
DEVO7: With gen

211022
211072
211122

DEV08: With geh, tr .

DEVO09: With gen. cmd.2 211172
DEV10: With m md.2 211222
This setting specifies whether the circuit breaker will be opened by “general
trip command 2 of the protection function.

Note:
This settingis only visible (active) for external devices that are defined as
‘cireuit breakers’. This definition is included in the bay type definitions.

01#With close cmd./prot 210023 Fig. 3-109
EVQ2: With close cmd./prot 210073
3: With close cmd./prot 210123
V04: With close cmd./prot 210173
EV05: With close cmd./prot 210223
DEV06: With close cmd./prot 211023
DEVO7: With close cmd./prot 211073
DEVO08: With close cmd./prot 211123
DEV09: With close cmd./prot 211173
DEV10: With close cmd./prot 211223

This setting specifies whether the circuit breaker will be closed by the "close
command" of the protection function.

Note:
This setting is only visible (active) for external devices that are defined as
'circuit breakers'. This definition is included in the bay type definitions.

7-53



7 Settings

(continued)

7-54

DEVO01: Inp.asg.el.ctrl.open 210019 Figy3-106

DEV02: Inp.asg.el.ctrl.open 210069
DEV03: Inp.asg.el.ctrl.open 210119
DEV04: Inp.asg.el.ctrl.open 210169
DEVO0S5: Inp.asg.el.ctrl.open 0219

DEV06: Inp.asg.el.ctrl.open
DEVO07: Inp.asg.el.ctrl.open

%1 019
211069

DEVO08: Inp.asg.el.ctrl.open 211119
DEV09: Inp.asg.el.ctrl.open o S 211169
DEV10: Inp.asg.el.ctrl.open a N 21219

This setting defines the binary signal that will be usedsas thes€ontrol signal
to move the switchgear unit to the open position.

Note:
Only signals that are defined in the DEVxxfunction gréups can be selected.
210020 Fig. 3-106

DEVO01: Inp.asg.el.ctr.close

DEVO02: Inp.asg-el.ctr.close 210070
DEVO03: Inp.asg.el.ctr.close 210120
DEV04: Inp.asg.el.ctr.close 210170
DEV05: Inp.asg.el.ctr.close 210220
DEVO06: Inp.asg-el.ctr.close 211020
DEVO7: Inp.asg.el.ctr.clos 211070

211120

o 211170
DEV10: Inp.asg.el.ctriglose 211220

This setting defines the binary signal that will be used as the control signal

to move the switchgear unit to the closed position.

Note:

Only signals that are defined in the DEVxx function groups can be selected.

210015 Fig. 3-112

DEVO d Open 210065
DEVO03: .end Open 210115
DEV04:1np. asg. end Open 210165
DEVO0S5: Inp! asg. end Open 210215
:Inp. asg. end Open 211015

07: Inp. asg. end Open 211065

: Inp. asg. end Open 211115
DEV09: Inp. asg- end Open 211165
ﬁvw: Inp. asg. end Open 211215

This setting defines the binary signal that will be used to terminate the
'Open' command.

Note:
This setting is only visible (active) for bay types that are defined for 'direct
motor control'.
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DEVO1: Inp. asg. end Close M Fig. 3-112
DEVO02: Inp. asg. end Close 210066
DEVO03: Inp. asg. end Close e
DEVO04: Inp. asg. end Close 210166

210216

DEVO0S5: Inp. asg. end Close

DEVO06: Inp. asg. end Close 211016
DEVO7: Inp. asg. end Close 211066
DEV0S: Inp. asg. end Close (b 21116
DEVO09: Inp. asg. end Close o S 211166
DEV10: Inp. asg. end Close a N 211216

This setting defines the binary signal that will besusedito terminate the
'Close' command.

Note:
This setting is only visible (active) forbayitypes that are defined for 'direct
motor control'.

DEVO01: Open w/o stat.interl ) 210025 Fig. 3-108
DEV02: Open w/o stat.interl 210075
DEV03: Open w/o stat.interl \ -
DEV04: Open w/o stat.interl 210175
DEV05: Open w/o stat.int 210225
DEV06: Open w/o stat.interl 211025
DEVOQ7: Open w/0 ate 211075

terl 211125

nterl 211175
erl 211225

DEV08: Open w/@'s
DEV09: Open i
DEV10: Open w/o Stat.

This setting specifies whether switching to open position is permitted without
a check by the station interlock function.

: ngstat. int. 31002 Fig. 3-108
x /0 stat. int. 210076

DEVO
DEV@S: C w/o stat. int. 210126
04=€lose w/o stat. int. 210176
ose w/o stat. int. 210226
EV06: Close w/o stat. int. 211026
: Close w/o stat. int. 211076
V08: Close w/o stat. int. 211126
EV09: Close w/o stat. int. 211176
DEV10: Close w/o stat. int. 211226

This setting specifies whether switching to closed position is permitted
without a check by the station interlock function.
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DEVO01: Fct.assig.BiwSI open 210039 Figy3-107
DEV02: Fct.assig.BiwSI open 210089
DEVO03: Fct.assig.BiwSI open 210139
DEVO04: Fct.assig.BiwSI open 210189
DEVO05: Fct.assig.BiwSI open 0239

1039

DEV06: Fct.assig.BiwSI open

DEVO07: Fct.assig.BiwSI open 211089
DEV08: Fct.assig.BiwSI open (b 211139
DEVO09: Fct.assig.BiwSI open o~ S 211189
DEV10: Fct.assig.BiwSl open a N 21239

This setting defines which output will issue the ‘Opensenablefto the
interlocking logic when there is ‘bay interlock with substatien interlock’.

Note:

The interlock conditions for bay interlock with stationjinterlock are included
in the bay type definitions (see List of Bay Types inghe Appendix). If the
interlock condition is to be modified, this is passible by modifying the
corresponding Boolean equation in thetintérlecking logic or by defining a
new interlocking logic equation. Onlyin the,last case is it necessary to
change the function assignment.

DEVO1: Fct.assig.BiwSlI clos RN 210040 Fig. 3-107
DEVO02: Fct.assig.BIwSI clos 210090
DEVO03: Fct.assig.BIwSI 210140
DEV04: Fct.assig.BiwSI Cles 210190
DEVO05: Fct.assig.BIw% 210240
DEV06: Fct.assig.B 211040

|
DEV07: Fct.assig.B% 211000
DEVO08: Fct.assigBiw. 0S 211140
DEV09: Fc@ss@l;gl clos 21190
DEV10: Fct.a8sig.BWSI clos 211200
This settingidefines which output will issue the 'Close' enable to the
interlocking logie when there is 'bay interlock with substation interlock'.

Notet

The interlock conditions for bay interlock with station interlock are included
inthe’bay type definitions (see List of Bay Types in the Appendix). If the
interlock condition is to be modified, this is possible by modifying the
corresponding Boolean equation in the interlocking logic or by defining a
new interlocking logic equation. Only in the last case is it necessary to
change the function assignment.
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Ploga Fig. 3-107

DEVO1: Fct.asg.Bl w/o Sl op

DEVO02: Fct.asg.Bl w/o Sl op 210091
DEVO03: Fct.asg.Bl w/o Sl op il
DEV04: Fct.asg.Bl w/o Sl op 210191

DEVO05: Fct.asg.Bl w/o Sl op 210241
DEVO06: Fct.asg.Bl w/o Sl op 211041
DEVO7: Fct.asg.Bl w/o Sl op 211091
DEVO08: Fct.asg.Bl w/o Sl op (b

DEVO09: Fct.asg.Bl w/o Sl op & 211191

DEV10: Fct.asg.Bl w/o Sl op a N 211241

This setting defines which output will issue the ‘@pen“enable to the
interlocking logic when there is 'bay interlock mithoUtysubstation interlock'.

Note:

The interlock conditions for bay interlock without*station interlock are
included in the bay type definitions (seeikistiefBay Types in the Appendix).
If the interlock condition is to be modified, this is possible by modifying the
corresponding Boolean equationtin, thesinterlocking logic or by defining a
new interlocking logic equationy©Onlyin the last case is it necessary to
change the function assignment.

211141

DEVO1: Fct.asg.Bl w/o Sl cl 210042 Fig. 3-107
DEVO02: Fct.asg.Bl w/o SI 210092
DEVO03: Fct.asg.Bl | 210142
DEV04: Fct.asg.B cl 210192

DEVO05: Fct.as ! Icl 210242
DEVO06: Fct.as cl 211042
DEVO7: Fct.as lcl 211092
DEV08: Fct.a% Slcl 21142
DEVO09: F g /o Sl cl 211192
DEV‘IO:AFgg,N w/o Sl cl 211242

This setting defines which output will issue the 'Close' enable to the
interlocking logic when there is 'bay interlock without substation interlock'.

Note:

The interlock conditions for bay interlock without station interlock are
ineluded in the bay type definitions (see List of Bay Types in the Appendix).
Ifithe interlock condition is to be modified, this is possible by modifying the
corresponding Boolean equation in the interlocking logic or by defining a
new interlocking logic equation. Only in the last case is it necessary to
change the function assignment.
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ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.
ILOCK: Fct.assignm.

ILOCK: Fct.assignm
ILOCK: Fct.assign 7
ILOCK: Fct.assi . .28

ILOCK: Fct@ssi m.
ILOCK: Fct.
ILOCK: F Si

ILOCKEét.

nm.

outp. 1
outp. 2
outp. 3
outp. 4
outp. 5
outp. 6
outp. 7
outp. 8
outp. 9
outp.10
outp.11
outp.12
outp.13
outp.14
outp.15
outp.16
outp.17
outp.18
outp.19 \\

outp.20

outp.21
outp
ou

utp.29
utp.30
outp.31
outp.32

Definitioh of'the interlock conditions.

250000 Fign3-413
250001
250002
250003

004
005
006
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8 Information and Control Functions

C232 generates a large number of signals, processes binary input signals, and acquires
measured data during fault-free operation of the protected object as well"as fault-related
data. A number of counters are maintained for statistical purpéses., This information can
be read out from the integrated local control panel. All this,infermation can be found in
the ‘Operation’ and ‘Events’ folders in the menu tree.

8.1 Operation

8.1.1 Cyclic Values

8.1.1.1 Measured Operating Data

MEASI: Current IDC — OIN 004134 Fig. 3-20
Display of the input current.
MEASI: Current IDC p.u. o~ \ & 004 135 Fig. 3-20

Display of the input current referredito Ipcnom-

MEASI: Curr. IDC,lin. p.u. ‘\‘ 004 136 gig.13-20,

Display of the linearized inpug,current referred to Ipc nom-

MEASI: Scaled valuedDCllin/ |* 004 10

Display of the scaléd linearized value.

MAIN: Date %, 003090 Fig. 3-58

Date display.

Note:
The date ¢an also be set here.

MAIN¢ Time of day 003061 Fig. 3-58

Displaytef the time of day.

Note:
The_ time can also be set here.

MAIN: Time switching 003095 Fig. 3-58

Setting for standard time or daylight saving time.

This setting is necessary in order to avoid misinterpretation of the times
assigned to signals and event data that can be read out through the PC or
communication interfaces.

Note:
The time can be set here for standard time or daylight saving time.

In the case of clock synchronization via the clock synchronization telegram
from a central control system or a central device, this setting will be
overwritten each time a new clock synchronization telegram is received.

With a free-running clock or synchronization by minute pulse through a
binary input, the time of day setting and the time switching setting in the
device must be plausible. The two settings do not have a mutual effect on
one another.

MAIN: Frequency f 004040 Fig. 3-35
Display of system frequency.




8 Information and Control Functions

(continued)

MAIN: Curr. IP,max prim. 005050 Figy

Display of the maximum phase current as a primary quantity.

3-30

MAIN: IP,max prim.,delay 005036 fig. 3-30
Display of the delayed maximum phase current as a primary quantity.
MAINIP,maxprlm,stored\w ...... " AR
Display of the delayed stored maximum phase current as a primary quantity.

MAIN: Curr. IP,min pim. ST oo Fig. 3-30
Display of the minimum phase current as a primary quantity:

MAIN: CurrentA prim. - Y 005040 Fig. 3-30
Display of phase current A as a primary quantity.

MAIN: Current B prim. AN 006040 Fig. 3-30
Display of phase current B as a primary quantity.

MAIN: Current C prim. N\WY 007040 Fig. 3-30
Display of phase current C as a primary. quanlity.

MAIN: Current X(IP) prim. ®NN 005010 Fig. 3-30
Display of the calculated resultant cUrrentias a primary quantity.

MAIN: Volt. VPG,max prim. =, &% 008042 Fig. 3-33
Display of the maximum phase*io4graund voltage as a primary quantity.

MAIN: Volt. VPG,min pam. 009042 Fig. 3-33
Display of the minimum phase-to-ground voltage as a primary quantity.

MAIN: Voltage A-G prim-%,. © 005042 Fig. 3-33
Display of the updatednvalue for phase-to-ground voltage A-G as a primary

quantity.

MAIN: Voltage B.G pim. 006042 Fig. 3-33

Display of the‘updated value for phase-to-ground voltage B-G as a primary
quantity.

MAIN: Voltage G-G prim. 007042 Fig.

Display of the updated value for phase-to-ground voltage C-G as a primary
quantity.

3-33

MAIN:¢Volt. Z(VPG)/3 prim. 005012 Fig. 3-33
Display of the calculated neutral-displacement voltage as a primary quantity.

MAIN: Volt. VPP,max prim. 008044 Fig. 3-33
Display of the maximum phase-to-phase voltage as a primary quantity.

MAIN: Voltage VPP,min prim 009044 Fig. 3-33
Display of the minimum phase-to-phase voltage as a primary quantity.

MAIN: Voltage A-B prim. 00504 Fig. 3-33
Display of the updated value for phase-to-phase voltage A-B as a primary

quantity.

MAIN: Voltage B-C prim. 006044 Fig. 3-33
Display of the updated value for the phase-to-phase voltage B-C as a

primary quantity.

MAIN: Voltage CA prim. 00704 Fig. 3-33

Display of the updated value for the phase-to-phase voltage C-A as a
primary quantity.
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(continued)
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Display of the calculated neutral-displacement voltage referred to Von, .

MAIN: Active power P prim. s Fig. 3-34
Display of the updated active power value as a primary quantity.

MAIN: Reac. power Q prim. 4oos0s2 Fig. 3-34
Display of the updated reactive power value as a primary quantitys

MAIN: Act.energy outp.prim \WJ 005061 Fig. 3-36
Display of the updated active energy output as a primaryfquantity.

MAIN: Act.energy inp. prim A‘l r 005062 Fig. 3-36
Display of the updated active energy input as a primaryaguantity.

MAIN: React.en. outp. prim Y 005083 Fig. 3-36
Display of the updated reactive energy outputas a psimary quantity.

MAIN: React. en. inp. prim A\ 005064 Fig. 3-36
Display of the updated reactive energy inputfas a primary quantity.

MAIN: Current IP,max p.u. AN\, Nt 006051 Fig. 3-30
Display of the maximum phase éutrent,referred to lom.

MAIN: IP,max p.u.delay 9 ‘& 005037 Fig. 3-30
Display of the delayed maximum phase current referred to lom.

MAIN: IP,max p.u.,stored s, & 005035 Fig. 3-30
Display of the delayed stared makximum phase current referred to I,,om.

MAIN: Current IPmin pu. 005086 Fig. 3-30
Display of the minimum phase current referred to lom.

MAIN: Current A pi, 005041 Fig. 3-30
Display of phasecursent A referred to | om.

MAIN: Cusrent Byplu. 008041 Fig. 3-30
Display of\phasg current B referred to | om.

MAIN¢" Cuirgent C p.u. o704 Fig. 3-30
Display%ef phase current C referred to I, om.

IMAIN=\Current >(IP) p.u. o501t Fig. 3-30
Display of the calculated resultant current referred to Iy nom-

'MAIN: Voltage VPG,max p.u. 008043 Fig. 3-33
Display of the maximum phase-to-ground voltage referred to Vom.

MAIN: Voltage VPG,min p.u. 009043 Fig. 3-33
Display of the minimum phase-to-ground voltage referred to Vpom.

MAIN: Voltage A-G p.u. 005043 Fig. 3-33
Display of the updated value for phase-to-ground voltage A-G referred to

Vhom-

MAIN: Voltage B-G p.u. 006043 Fig. 3-33
Display of the updated value for phase-to-ground voltage B-G referred to

Vhom-

MAIN: Voltage C-G p.u. 007043 Fig. 3-33
Display of the updated value for phase-to-ground voltage C-G referred to

Vhom-

MAIN: Volt. Z(VPG)/V/3 p.u. 005013 Fig. 3-33
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(continued)

MAIN: Voltage VPP,max p.u. 008045 Figy3-33
Display of the maximum phase-to-phase voltage referred to Vpom.

MAIN: Voltage VPP,min p.u. 009045 Fig. 3-33
Display of the minimum phase-to-phase voltage referred to Vom.
MAINVoItageA—Bpu\w ...... T
Display of the updated value for phase-to-phase voltage A-B seferredyto

Vnom-

MAIN: Voltage BCpu. N owus Fig. 333

Display of the updated value for phase-to-phase voltage'B-C referred to
Vnom-

MAIN: Voltage C-A p.u. N 007045 Fig. 3-33
Display of the updated value for phase-to-phasg valtage C-A referred to
Vnom-

MAIN: Active power Ppu. \\N 004061 Fig. 3-34

Display of the updated value for active ‘pewenreferred to nominal apparent
power Spom.
MAIN: Reac. power Q p.u. ‘ Y 004053 Fig. 3-34

Display of the updated value for geactive, power referred to nominal
apparent power S,om.

MAIN: Active power factor ) ‘& 004054 Fig. 3-34

MAIN: Loadangle % % 004115 Fig. 3-34
Display of the updatéd lead angle value.

Binary counts COUNT; Cqunt‘ " 217100 Fig. 3-117
Display of thewupdated count.
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(continued)

8.1.1.2 Physical State Signals O

Binary inputs INP: State U 201 .178001
INP: State U 202 178005
INP: State U 203 178009
INP: State U 204

INP: State U 205 \ 178017
INP: State U 206 (b p——

178013

INP: State U 207 178025
INP: State U 208
INP: State U 209 178033

INP: State U 210 178037
INP: State U 211 178041
INP: State U 212 178045
INP: State U 213 178049

178 029

INP: State U 214 178053
INP: State U 215 178057
INP: State U 216 178061
INP: State U 217 178065
INP: State U 218 178069
INP: State U 219 178073
INP: State U 220 @ 178077
The state of the bi n puts is displayed as follows:

O Without function: No functions are assigned to the binary signal input.
O Low: ot energized.
Energized.

O High: @
This displ p regardless of the setting for the binary signal input

mod%

Q
&
&

L 4
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(continued)

Binary outputs

LED indicators

8-6

OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:
OUTP:

The state of the output relays is displayed as¥ollowst

O Without function:

State K 201
State K 202
State K 203
State K 204
State K 205
State K 206
State K 207
State K 208
State K 209
State K210
State K211
State K212
State K213
State K214

No functions are,assigned to the output relay.

O Low: The output relaylis notenergized.

O High: The output relay is‘epergized.

This display appears regardless of the,operating mode set for the output
relay.

LED: State H2 085000
LED: State H3 gecles
LED: StateH 4 \ 085006
LED: State H5 085009
LED: State H6 085012
LED: State H7, 085015
LED: Stater 085018
LED: 085021
LED: 10 085024
LED: 085027
LED: #State 085060

The state of the LED indicators is displayed as follows:

@ Jnactive:
[1Active:

The LED indicator is not energized.
The LED indicator is energized.
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(continued)

Local control panel

“Logical” communication
interface 1

Measured data input

Binary outputs

Main function
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8.1.1.3 Logic State Signals

LOC: lllumination on EXT
LOC: Loc.acc.block.active
LOC: Rem.acc.block.active

—CA

037101
221005 Fig. 3-5
221004 Fig. 3-5

COMM1: Command block. EXT

003173 Fig. 3-7, 3-8,

®\ 3.9, 3-10,
3-11
COMM1: Sig./meas. block EXT 037074 gig. 3-113,0
COMM1: Command blocking 003174 gig.’ g-:,o&s,
311, 3-12
COMM1: Sig./meas.val.block. 037075 gig. 3-113,0
COMM1: IEC 870-5-103 w3219 Fig. 3-8
COMM1: IEC 870-5-101 003218 Fig. 3-9
COMM1: IEC 870-5,ILS 003221 Fig. 3-10
COMM1: MODBUS 003223 Fig. 3-11
COMM1: DNP3 >. sz Fig. 3-12
MEASI: Enabled \ 035008 Fig. 3-17
MEASI: Overload 20mA i 00191 Fig. 3-20
MEASI: Open circ. in 00192 Fig. 3-30
OUTP: Block . XT 040014 Fig. 3-22
OUTP: Reset latch? 040015 Fig. 3-22
OUTP: Outp. cked 021015 Fig. 3-22
OUTP: Latch Set 040088 Fig. 3-22

MAIN: otect. EXT
D le protect. EXT

- Blocking 1 EXT

AIN: Blocking 2 EXT

AIN: Reset latch.trip EXT
MAIN: Trip cmd. block. EXT
MAIN: Switch dyn.param.EXT
MAIN: CB closed sig. EXT
MAIN: Man.cl.cmd.enabl.EXT
MAIN: Manual close EXT
MAIN: Man. close cmd. EXT
MAIN: Man. trip cmd. EXT
MAIN: Reset indicat. EXT
MAIN: Min-pulse clock EXT
MAIN: Prot. ext. enabled
MAIN: Prot. ext. disabled
MAIN: Gen. trip signal
MAIN: Syst.IN ext/user en.
MAIN: System IN enabled
MAIN: System IN disabled
MAIN: Device not ready

003027 Fig. 3-37
003026 Fig. 3-37
040130 Fig. 3-38
040131 Fig. 3-38
037070 Fig. 3-61
040060 Fig. 3-42
040061 Fig. 3-42
040138 Fig. 3-50
036045 Fig. 3-50
036033 Fig. 3-39
036051 Fig. 3-45
041023 Fig. 3-45
036047

o41022 Fig. 3-45
037018 Fig. 3-51
065001 Fig. 3-59
060060 Fig. 3-58
003028 Fig. 3-37
0386 Fig. 3-37
036251 Fig. 3-50
040132 Fig. 3-38
040133 Fig. 3-38
040134 Fig. 3-38
004060 Fig. 3-43
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(continued)

MAIN: Enable control

MAIN: Test mode

MAIN: Blocked/faulty
MAIN: Trip cmd. blocked
MAIN: Latch. trip c. reset
MAIN: Manual trip signal
MAIN: Man. close command
MAIN: Gen. trip command
MAIN: Gen. trip signal 1
MAIN: Gen. trip signal 2
MAIN: Gen. trip command 1
MAIN: Gen. trip command 2
MAIN: Close command
MAIN: Close aft.man.cl.rqu
MAIN: Dynam. param. active
MAIN: General starting
MAIN: tGS elapsed

MAIN: Starting A

MAIN: Starting B

MAIN: Starting C

MAIN: Starting Ineg
MAIN: Rush restr. A tri
MAIN: Rush restr. B tri
MAIN: Rush restr. C
MAIN: TripSig. tI>/tlrefP>

MAIN: TripSig tIN>/r

MAIN: Bay inter .
MAIN: Sul§t.i erl. act.
MAIN: Fct. . ive

MAIN: Fc

MAI

rip internal
; ripped
¥ Mult. sig. 1 active
Mult. sig. 1 stored
: Mult. sig. 2 active
IN: Mult. sig. 2 stored
AIN: Communication error
MAIN: Auxiliary address
MAIN: Dummy entry
MAIN: Without function
MAIN: Without function

MAIN: n. . .
MAIN:glnt equ. viol.
C

036023 Fig. 3-50
036071 Fig. 3-50
036022 Fig. 3-50
037009 Fig. 3-45

MAIN: Starting GF (b&
i

2108 Figy3-54 |
037071 Fig. 3-61
004065 Fig. 3-43
021013 Fig. 3-50

139 Fig. 3-50
017 Fig. 3-51
037068 Fig. 3-45
035071 Fig. 3-50
036005 Fig. 3-50

037012
04009 Fig. 3-39
040000 Fig. 3-48
040009 Fig. 3-48
040005 Fig. 3-47
040006 Fig. 3-47
040007 Fig. 3-47
040008 Fig. 3-47
040105 Fig. 3-47
041027 Fig. 3-40
041028 Fig. 3-40
041029 Fig. 3-40
040042 Fig. 3-49
040043 Fig. 3-49
221001 Fig. 3-54
221000 Fig. 3-54
21015 Fig. 3-41
221023 Fig. 3-41
221056 Fig. 3-56
221018 Fig. 3-55
221006 Fig. 3-53
21016 Fig. 3-53
221017 Fig. 3-46
221054 Fig. 3-46
221053 Fig. 3-46
21055 Fig. 3-46
221019 Fig. 3-57
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Parameter subset selection

Self-monitoring
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PSS: Control via user EXT dagoFig. 3-62
PSS: Activate PS 1 EXT 065002 Fig. 3-62
PSS: Activate PS 2 EXT 065003 Fig. 3-62
PSS: Activate PS 3 EXT 065004 Fig. 3-62
PSS: Activate PS 4 EXT 065005 Fig. 3-62
PSS: Control via user 036102 Fig. 3-62
PSS: Ext.sel.param.subset 003061 Fig. 3-62
PSS: PS 1 activated ext. 036094 Fig. 3-62
PSS: PS 2 activated ext. 036095 Fig. 3-62
PSS: PS 3 activated ext. 03609% Fig. 3-62
PSS: PS 4 activated ext. 036097 Fig. 3-62
PSS: Actual param. subset 003062 Fig. 3-62
PSS: PS 1 active 036090 Fig. 3-62
PSS: PS 2 active 036091 Fig. 3-62
PSS: PS 3 active 036092 Fig. 3-62
PSS: PS 4 active _ 036093 Fig. 3-62
SFMON: Warning (LED) \\‘ 036070 Fig. 3-63
SFMON: Warning (relay) 036100 Fig. 3-63
SFMON: Warm restart exec. K 041202
SFMON: Cold restart exe 041201
SFMON: Cold resta 093024
SFMON: Cold res p 093025
SFMON: Blocki ailure 090019
SFMON: Relay fa 041200
SFMON: Hard K fail. 093040
SFMON: Inval loaded 096121
SFMON: | id of bay 096122
SFMQN: @pply faulty 0e3 081
SFMO upply faulty 093082
SF - supply faulty 093080
(@) rong module slot 1 096100
rong module slot 2 096101
N: Wrong module slot 3 096102
N: Defect.module slot 1 097000
MON: Defect.module slot 2 097001
FMON: Defect.module slot 3 097002
SFMON: Error K 201 097038
SFMON: Error K 202 097039
SFMON: Error K 203 097040
SFMON: Error K 204 097041
SFMON: Error K 205 097042
SFMON: Error K 206 097043
SFMON: Error K 207 097044
SFMON: Error K 208 097045
SFMON: Error K 209 097200
SFMON: Error K210 097201
SFMON: Error K 211 097202
SFMON: Error K 212 097203
SFMON: Error K 213 097204
SFMON: Error K 214 097205
SFMON: Undef. operat. code 093010
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SFMON: Invalid arithm. op.
SFMON: Undefined interrupt
SFMON: Exception oper.syst.
SFMON: Data acquis. failure
SFMON: Checksum error param
SFMON: Clock sync. error
SFMON: Overflow MT_RC

SFMON: Inval. SW vers.COMM1
SFMON: Invalid scaling IDC
SFMON: Overload 20 mA input
SFMON: Open circ. 20mA inp.
SFMON: Output 30

SFMON: Output 30 (t)

SFMON: Output 31 (t)

SFMON: Semaph. MT_RC block.

Oy
\ 090012 Fig. 3-65
093015
093075
093116 Fig. 3-20
098025 Fig. 3-20
098026 Fig. 3-20
098053
098054
098 056

Fault data acquisition

Fault recording

Definite-time overcurrent DTOC: Blo 3 USEXT
protection

8-10

SFMON: Output 32 () 098058
SFMON: Output 31 098 055
SFMON: Output 32 Ne 098057
|FT_DA: Trigger EXT N 0G0 088 Fig. 3-67
FT_RC: Trigger EXT ‘v 066089 Fig. 3-69
FT_RC: Trigger 037076 Fig. 3-69
FT_RC: I> triggered 040063 Fig. 3-69
FT_RC: Record. in pri S 035000 Fig. 3-69
FT_RC: System dist I 035004 Fig. 3-69
FT_RC: Fault mem.(ov, 035001 Fig. 3-70
FT_RC: Faulty time'ta 035002
041060 Fig. 3-73
041061 Fig. 3-73
041062 Fig. 3-73
. 040120 Fig. 3-72
3 i 041083 Fig. 3-75
i 040036 Fig. 3-79
I Blocking tIN>> EXT 041084 Fig. 3-76
C: Starting I>> 040029 Fig. 3-79
OC: Blocking tIN>>> EXT 41065 Fig. 3-76
EOC: Starting I>>> 039075 Fig. 3-79
DTOC: Starting IN> 40077 Fig. 3-76
DTOC: Starting IN>> 00041 Fig. 3-76
DTOC: Starting IN>>> 039078 Fig. 3-76
DTOC: tl> elapsed 040010 Fig. 3-79
DTOC: tl>> elapsed 040083 Fig. 3-79
DTOC: tI>>> elapsed 40012 Fig. 3-79
DTOC: Trip signal tI> o41020 Fig. 3-74
DTOC: Trip signal tI>> o001 Fig. 3-74
DTOC: Trip signal tI>>> 40076 Fig. 3-74
DTOC: [I> rush. stab. enab. 041136
DTOC: I>> rush.stab. enab. 041137
DTOC: I>>> rush.stab. enab 041138
DTOC: tIN> elapsed 040013 Fig. 3-76
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Inverse-time overcurrent
protection

Limit value monitoring,
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DTOC: tIN>> elapsed Olog2yFig. 3-76
DTOC: tIN>>> elapsed 039079 Fig. 3-76
DTOC: Trip signal tIN> o41021 Fig. 3-77
DTOC: Trip signal tIN>> 040028 Fig. 3-77
DTOC: Trip signal tIN>>> 40079 Fig. 3-77
DTOC: H-Aime tIN>,i. runn 00086 Fig. 3-78
DTOC: tIN>interm. elapsed 040099 Fig. 3-78
DTOC: Trip sig. tIN>,intm. 039073 Fig. 3-78
DTOC: IN> rush.stab. enab. 041139
DTOC: IN>> rush.stab. enab 0 041140
DTOC: IN>>> rush.stab. en. P 041141
IDMT: Block. tiref,P> EXT \ 040101 Fig. 3-86
IDMT: Block. tiref,neg>EXT @ 040102 Fig. 3-88
IDMT: Block. tiref, N> EXT 00103 Fig. 3-90
IDMT: Enabled 0100 Fig. 3-81
IDMT: Starting Iref,P> 040080 Fig. 3-88
IDMT: tlref,P> elapsed \ 040082 Fig. 3-88
IDMT: Trip signal tiref,P> K 040084 Fig. 3-87
IDMT: Hold time P runni 00053 Fig. 3-86
IDMT: Memory P cleg ’m 040110 Fig. 3-86
IDMT: Iref,P rush. en. 041145
IDMT: Starting Irefineg> 40107 Fig. 3-88
IDMT: tiref,neg> 040109 Fig. 3-88
IDMT: i neg> 00108 Fig. 3-88
IDMT: runn 0113 Fig. 3-88
IDMT: clear 040111 Fig. 3-88
IDMT® St ef N> 040081 Fig. 3-96
IDMT; elapsed 040083 Fig. 3-96
| &;‘) ignal tiref,N> 040085 Fig. 3-96
I% d time N running 040054 Fig. 3-96
:“Memory N clear 040112 Fig. 3-96
MT: Iref,N rush.stab.en. 041146
MIT: Enabled 00074 Fig. 3-93
IMIT: tI> elapsed 040220 Fig. 3-93
LIMIT: tI>> elapsed 040221 Fig. 3-93
LIMIT: ti< elapsed 040222 Fig. 3-93
LIMIT: tI<< elapsed 040223 Fig. 3-93
LIMIT: tVPG> elapsed 040224 Fig. 3-94
LIMIT: tVPG>> elapsed 040225 Fig. 3-94
LIMIT: tVPG< elapsed 040226 Fig. 3-94
LIMIT: tVPG<< elapsed 040227 Fig. 3-94
LIMIT: tVPP> elapsed 040228 Fig. 3-94
LIMIT: tVPP>> elapsed 040229 Fig. 3-94
LIMIT: tVPP< elapsed 040230 Fig. 3-94
LIMIT: tVPP<< elapsed 40231 Fig. 3-94
LIMIT: tVNG> elapsed 0168 Fig. 3-95
LIMIT: tVNG>> elapsed 040169 Fig. 3-95
LIMIT: Starting IDC,lin> 040180 Fig. 3-96
LIMIT: Starting IDC,lin>> 40181 Fig. 3-96
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LIMIT: tIDC,lin> elapsed 040182 Fign3-96
LIMIT: tIDC,lin>> elapsed 040183 Fig. 3-96
LIMIT: Starting IDG,lin< 040184 Fig. 3-96
LIMIT: Starting IDC,lin<< 40185 Fig. 3-96
LIMIT: tIDC,lin< elapsed 186 Fig. 3-96
LIMIT: tIDC,lin<< elapsed 187 Fig. 3-96
Logic LOGIC: Input 1 EXT » 03000 Fig. 3-98
LOGIC: Input 2 EXT ‘v 034001
LOGIC: Input 3 EXT 034002
LOGIC: Input 4 EXT 034003
LOGIC: Input 5 EXT 034004
LOGIC: Input 6 EXT - 034005
LOGIC: Input 7 EXT (D' 034006
LOGIC: Input 8 EXT 034007
LOGIC: Input 9 EXT 034008
LOGIC: Input 10 EXT 034009
LOGIC: Input 11 EXT 034010
LOGIC: Input 12 EXT \ 034011
LOGIC: Input 13 EXT K 034012
LOGIC: Input 14 EXT 034013
LOGIC: Input 15 EXT @ 034014
LOGIC: Input 16 EXT 034015
LOGIC: Set 1 EXT 034051 Fig. 3-97
LOGIC: Set 2 EXT 034052
LOGIC: Set 3 EXT 034053
LOGIC: Set 4 EXT 034054
LOGIC: Set 5 034055
LOGIC: Se‘S 034056
LOGIC: Set 034057
LOGIC: S 034058
LOGIC:=Res EXT 034059 Fig. 3-97
LOGI e EXT 034060
LOGIC: Reset 3 EXT 034061
- et 4 EXT 034062
Reset 5 EXT 034063
: Reset 6 EXT 034064
&IC: Reset 7 EXT 034065
GIC: Reset 8 EXT 034066
OGIC: 1 has been set 034067 Fig. 3-97
LOGIC: 2 has been set 034068
LOGIC: 3 has been set 034069
LOGIC: 4 has been set 034070
LOGIC: 5 has been set 034071
LOGIC: 6 has been set 034072
LOGIC: 7 has been set 034073
LOGIC: 8 has been set 034074
LOGIC: 1 set externally 034075 Fig. 3-97
LOGIC: 2 set externally 034076
LOGIC: 3 set externally 034077
LOGIC: 4 set externally 034078
LOGIC: 5 set externally 034079
LOGIC: 6 set externally 034080

8-12
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LOGIC: 7 set externally
LOGIC: 8 set externally
LOGIC: Enabled
LOGIC: Output 1
LOGIC: Output 2
LOGIC: Output 3
LOGIC: Output 4
LOGIC: Output 5
LOGIC: Output 6
LOGIC: Output 7
LOGIC: Output 8
LOGIC: Output 9
LOGIC: Output 10
LOGIC: Qutput 11
LOGIC: Output 12
LOGIC: Output 13
LOGIC: Output 14
LOGIC: Output 15
LOGIC: Output 16
LOGIC: Output 17
LOGIC: Output 18
LOGIC: Output 19
LOGIC: Output 20
LOGIC: Output 2
LOGIC: Output
LOGIC: Outpu

LOGIC: Outp

LOGIC: Ouiput
LOGIC: o@s
LOGI x 7

LOGIE: Output 28
LOGIC @utput 29

utput 30
OGIC: Output 31
: Output 32

GIC: Output 1 ()
OGIC: Output 2 (t)
LOGIC: Output 3 (t)
LOGIC: Output 4 (1)
LOGIC: Output 5 (t)
LOGIC: Output 6 (t)
LOGIC: Output 7 (t)
LOGIC: Output 8 (t)
LOGIC: Output 9 (t)
LOGIC: Output 10 (i)
LOGIC: Output 11 (i)
LOGIC: Output 12 (t)
LOGIC: Output 13 (i)
LOGIC: Output 14 (i)
LOGIC: Output 15 (t)
LOGIC: Output 16 (t)
LOGIC: Output 17 (t)
LOGIC: Output 18 (i)

oy

st

034082
034046 Fig. 3-98
042032 Fig. 3-98
042034
042036
042038
042040
042042
042044
042046
042048
042050
042052
042054
042056
042058
042060
042062
042064
042066
042068
042070
042072
042074
042076
042078
042080
042082
042084
042086
042083
042090
042092
042094
042033 Fig. 3-98
042035
042037
042039
042041
042043
042045
042047
042049
042051
042053
042055
042057
042059
042061
042063
042065
042067
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8 Information and Control Functions

(continued)

LOGIC: Output 19 (t) 042069
LOGIC: Output 20 (t) 042071
LOGIC: Output 21 (t) 042073
LOGIC: Output 22 (t) 042075
LOGIC: Output 23 (t)
LOGIC: Output 24 (t) 2079
LOGIC: Output 25 (t) 042081
LOGIC: Output 26 (t)
LOGIC: Output 27 (t)
LOGIC: Output 28 (t) 042087
LOGIC: Output 29 (t) 042089
LOGIC: Output 30 (t) 042091
LOGIC: Output 31 (t) 042093
LOGIC: Output 32 (t) 042095
External devices 01 to 10 DEVO01: Open signal EXT — 210030 Fig. 3-111
DEV02: Open signal EXT 210080
DEV03: Open signal EXT 210130
DEV04: Open signal EXT \ 210180
DEV05: Open signal EXT K 210230
DEV06: Open signal EXT 211030
DEVQ7: Open signal EXT @ 211080
DEV08: Open signal E 211130
DEV09: Open S|gnal E 211180
DEV10: Open signal 211230
DEVO01: Closed S|gn 210031 Fig. 3-111
DEV02: Closed S|g 210081
DEV03: Closed 210131
DEV04: Clos ed gna 210 181
DEV05: CIo 210231
DEVO06: C| ed al EXT 211031
DEVO ignal EXT 211081
Slgnal EXT 211131
ed signal EXT 211181
sed signal EXT 211231
Control state 210018 Fig. 3-111
: Control state 210068
03: Control state 210118
V04: Control state 210168
EV05: Control state 210218
DEV06: Control state 211018
DEVQ7: Control state 211068
DEV08: Control state 211118
DEV09: Control state 211168
DEV10: Control state 211218
DEVO01: Switch. device open 210036
DEV02: Switch. device open 210086 Fig. 3-111
DEV03: Switch. device open 210136
DEV04: Switch. device open 210186
DEV05: Switch. device open 210236
DEV06: Switch. device open 21103
DEV07: Switch. device open 211086

8-14
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8 Information and Control Functions

(continued)

DEVO08: Switch. device open g
DEV09: Switch. device open 211186
DEV10: Switch. device open 21123

DEVO01: Switch.device closed 210037 Fig. 3-111
DEVO02: Switch.device closed 210087
DEV03: Switch.device closed 210137
DEV04: Switch.device closed 210187
DEVO05: Switch.device closed 210237
DEVO06: Switch.device closed 211037
DEVO07: Switch.device closed 0 211087
DEV08: Switch.device closed 211137
DEV09: Switch.device closed 211187
DEV10: Switch.device closed 211237

DEVO01: Sw. dev. interm.pos. 210038 Fig. 3-111
DEVO02: Sw. dev. interm.pos. 210083
DEV03: Sw. dev. interm.pos 210138
DEV04: Sw. dev. interm.pos. 210188
DEV05: Sw. dev. interm.pos. 210238
DEVO06: Sw. dev. interm.pos. \ 211038
DEVO7: Sw. dev. interm.pos. 211088
DEV08: Sw. dev. interm.pgs. 211138
DEV09: Sw. dev. int . 211188
DEV10: Sw. dev. i 0S: 211238

DEVO01: Open co 210028 Fig. 3-110,

3-111

DEV02: Open CN 21008
DEV03: Open and 210128
DEV04: Open and 210178
DEV05: Open and 210228
DEV06: mmand 211028
% command 211078
pen command 211128
en command 211178
Open command 211228

V01: Close command 210029 Fig. 3-110,

b 3-111

35V02: Close command 210079
EVO03: Close command 210129
DEV04: Close command 210179
DEV05: Close command 210229
DEV06: Close command 211029
DEV07: Close command 211079
DEV08: Close command 211129
DEV09: Close command 211179
DEV10: Close command 211229

InteHocking logic ILOCK: Output 1 250032 Fig. 3-113
ILOCK: Output 2 250033
ILOCK: Output 3 250034
ILOCK: Output 4 250035
ILOCK: Output 5 250036
ILOCK: Output 6 250087
ILOCK: Output 7 250038
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8 Information and Control Functions

(continued)

ILOCK: Output 8 250039
ILOCK: Output 9 250040
ILOCK: Output 10 250041
ILOCK: Output 11 250042
ILOCK: Output 12 043
ILOCK: Output 13 o
ILOCK: Output 14 250045
ILOCK: Output 15 @ 250046
ILOCK: Output 16 250047
ILOCK: Output 17 0 250048
ILOCK: Output 18 250049
ILOCK: Output 19 250050
ILOCK: Output 20 250051
ILOCK: Output 21 250052
ILOCK: Output 22 250053
ILOCK: Output 23 250054
ILOCK: Output 24 250055
ILOCK: Output 25 250056
ILOCK: Output 26 \ 250057
ILOCK: Output 27 K 250058
ILOCK: Output 28 250059
ILOCK: Output 29 @ 250060
ILOCK: Output 30 250061
ILOCK: Output 31 250062
ILOCK: Output 32 250063
Single-pole commands CMD_1: Command ) 200001 Fig. 3-114

CMD_1: Comm C 200006
CMD_1: cmw@os 200011
CMD_1:Co 04 200016
CMD_1: m C005 200021
CMD_% nd C006 0z
CMD and C007 200031
CMD@nmand €008 20003
mmand C009 200041

 1: Command C010 200046

#1: Command C011 200051

_1: Command C012 200056

Single-pole signals [SIG_1: Signal S001 EXT 26004 Fig. 3-115

SIG_1: Signal S002 EXT 26012
SIG_1: Signal S003 EXT 226020
SIG_1: Signal S004 EXT 226028
SIG_1: Signal S005 EXT 26036
SIG_1: Signal S006 EXT 26044
SIG_1: Signal S007 EXT 226052
SIG_1: Signal S008 EXT 226060
SIG_1: Signal S009 EXT 26068
SIG_1: Signal SO010 EXT 26076
SIG_1: Signal SO11 EXT 226084
SIG_1: Signal S012 EXT 226092
SIG_1: Signal S013 EXT 226100

8-16
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8 Information and Control Functions

(continued)

Tap changer

Binary counts

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

SIG_1: Signal S014 EXT age,
SIG_1: Signal S015 EXT 26116
SIG_1: Signal S016 EXT 226124
SIG_1: Signal S017 EXT 26132
SIG_1: Signal S018 EXT 226140
SIG_1: Signal S019 EXT 226148
SIG_1: Signal S020 EXT 226156
SIG_1: Logic signal S001 (b 26005
SIG_1: Logic signal S002 26013
SIG_1: Logic signal S003 0 226021
SIG_1: Logic signal S004 226029
SIG_1: Logic signal S005 226087
SIG_1: Logic signal S006 26045
SIG_1: Logic signal S007 226053
SIG_1: Logic signal S008 226061
SIG_1: Logic signal S009 226069
SIG_1: Logic signal SO010 26077
SIG_1: Logic signal SO11 226085
SIG_1: Logic signal S012 \ 226093
SIG_1: Logic signal SO013 \ 226101
SIG_1: Logic signal S014 226109
SIG_1: Logic signal SO 26117
SIG_1: Logic signz 226125
SIG_1: Logic si 226133
SIG_1: Logic si 3 206 141
SIG_1: Logic si 26149
SIG_1: Logigcmmo 226157
TAPGCH: prh 1 2105 Fig. 3-118
TAPCH: 1 operating 249114 Fig. 3-118
TAPG@H: Cmd. TapCh 1, down 249106 Fig. 3-118
S d. TapCh 1, up 249107 Fig. 3-118
w:T: Set counter 1 EXT 21710 Fig. 3-117
T: Transmit counts EXT 217009 Fig. 3-117
UNT: Reset EXT 217004 Fig. 3-117
OUNT: Enabled 217001 Fig. 3-117
COUNT: Transmit counts 217010 Fig. 3-117
COUNT: Reset 217005 Fig. 3-117
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8 Information and Control Functions

(continued)

Device

Local control panel

“Logical® communication
interface 1

“Logical“ communication
interface 2

Binary outputs

Main function

8.1.2 Control and Testing

[DVICE: Service info 031 080 061080

LOC: Param. change enabl. [ o0
Setting the enable for changing values from the local control panel.

COMM1: Sel.spontan.sig.test

COMM1: Test spont.sig.start 0 003184 Fig
V

COMM1: Test spont.sig. end 003186 Fig

003180 Fig.

3-13

.3-13
.3-13
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COMM2: Sel.spontan.sig-test \ 108180 Fig. 3-15
COMMS2: Test spont.sig.start km 103184 Fig. 3-15
COMM2: Test spont.sig. end AN\ 103186 Fig. 3-15
OUTP: Reset latch. USER v N 021000 Fig. 3-22
Reset of latched output relays from the leeal control panel.

OUTP: Relay assign. ftest . &% 0630 Fig. 3-23
Selection of the relay to be tested,

OUTP: Relaytest ™ s e 5
The relay selected for testing is triggered for the set time (OUTP: Hold-

time for test).

This control action i§ password-protected (see section entitled ‘Password-

Protected Control Operations’ in Chapter 6).

OUTP: Holdtime forfest 00304 Fig. 323
Setting for thetimeperiod for which the selected output relay is triggered for
functiopal testing:

MAIN#”Enablé’syst. IN USER 003142 Fig. 3-38
Enabling the residual current stages of the DTOC/IDMT protection.
W‘DlsablesysthUSER ''''''''''''''''''''''''''''''''''''''''' 03141 Fig. 3-38
Disabling the residual current stages of the DTOC/IDMT protection.

MAIN: Generalreset 003008 Fig. 3-59
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Reset of the following memories:
All counters

LED indicators

Operating data memory

All event memories

Event counters

Fault data

Measured overload data

O 0o o oo ad

m| Recorded fault values

This control action is password-protected (seéysection entitled ‘Password-
Protected Control Operations’ in Chapter 6):

MAIN: Reset indicat. USER AN, Nt 61010 Fig.

Reset of the following displays:
O LED indicators

3-59

O Fault data

MAIN: Rset.latch.trip USER ja, 021005 Fig. 3-50
Reset of latched tripggemmands from the local control panel.

MAIN: Reset c. oﬁri;ﬂ. ou3007 Fig. 3-52

The counters forieounting the trip commands are reset.

MAIN: Reset IPymaxstored 003033 Fig.

The display for the stored maximum phase current is reset.

3-30

KRR el iy onercy B35 Fig

The displaydforsactive and reactive energy output and input is reset.

3-36

MAINZ. Manbtrip cmd. USER o030 Fig.

A trip.command is issued from the local control panel for 100 ms. This
séttinglis’ password-protected (see section entitled ‘Password-Protected
Control Operations’ in Chapter 6).

Note:
The command is only executed if the manual trip command has been
configured as trip command 1 or 2.

3-51

MAIN: Man. close cmd. USER 018033 Fig.

A close command is issued from the local control panel for the set reclose
command time. This setting is password-protected (see section entitled
‘Password-Protected Control Operations’ in Chapter 6).

3-45

MAIN: Warm restart 003039

A warm restart is carried out. The device functions as it does when the
power supply is turned on.

MAIN: Cold restart 000085

A cold restart is executed. This setting is password-protected (see section
entitled ‘Password-Protected Control Operations’ in Chapter 6). A cold
restart means that all settings and recordings are cleared. The values with
which the device operates after a cold restart are the underlined default
settings given in the ‘Range of Values’ column in the Address List. They
are selected so as to block the device after a cold restart.




8 Information and Control Functions

(continued)

Operating data recording OP_RC: Reset recording 100001 Figy3-64
The operating data memory and the counter for operation signals are reset.

Monitoring signal recording  |MT_RC: Reset recording ™ 003008 Fig. 3-65
Reset of the monitoring signal memory.

Fault recording FT_RC: Trigger USER £ /N monFig. 3-69
Fault recording is enabled from the local control panel for 500 mss
FT_RC: Reset recording L 4 003006 Fig. 3-70

Reset of the following memories:
O LED indicators

Fault memory

Fault counter

Fault data

O o o o

Recorded fault values

Logic LOGIC: Trigger 1 N 06403 Fig. 3-98
LOGIC: Trigger 2 @ 034039 Fig. 3-98

LOGIC: Trigger 3 034040 Fig. 3-98
LOGIC: Trigger 4 o041 Fig. 3-98
LOGIC: Trigger 5 o042 Fig. 3-98
LOGIC: Trigger 6 \ o043 Fig. 3-98
LOGIC: Trigger 7 m 034044 Fig. 3-98
LOGIC: Trigger 8__ 034045 Fig. 3-98

Intervention in the logic at the appropriate point by a 100 ms pulse.

Binary counts COUNTyTransmit counts USER 217008 Fig. 3-117
Counptransmission.
COUNT: Reset USER 217003 Fig. 3-117

Count geset.

8.4.3 Operating Data Recording

Operating data recording OP_RC: Operat. data record. 003024 Fig. 3-64
Point of entry into the operating data log.

Monitoring signalirecording  |MT_RC: Mon. signal record. oo3001 Fig. 3-65
Point of entry into the monitoring signal log.
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8 Information and Control Functions

(continued)

8.2 Events O

8.2.1 Event Counters

Main functions MAIN: No. general start. 004000 Fig. 3-48
Number of general starting signals. %

MAIN: No. gen.trip cmds. 1

Number of general trip commands 1.
MAIN: No. gen.trip cmds. 2
Number of general trip commands 2.

004006 Fig. 3-52

009050 Fig. 3-52

MAIN: No. close commands 009055 Fig. 3-45

Number of close commands.

MAIN: No. motor drive op. 21025 Fig. 3-56

Number of times external devices wit
during the monitoring time.

Operating data recording OP_RC: No. oper. data sig. 100002 Fig. 3-69
Number of signals stored in erating data memory

Monitoring signal recording  |MT_RC: No. monit. § 004019 Fig. 3-65

Fault recording 004020 Fig. 3-69

004010 Fig. 3-69
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8 Information and Control Functions

(continued)
8.2.2 Measured Fault Data O
Fault data acquisition FT_DA: Fault duration 008010Eg- 3-66

Display of the fault duration.
FI'_DARunnlngtlme@wFlgiiﬁﬁ ..........

Display of the running time. \
FT_DA: Fault current P p.u. 004025 Fig. 3-68
Display of the fault current referred to I,om. 0

FT_DA:Fautcur.Npu. 004046 Fig. 3-68

Display of the ground fault current referred to IN'nomQ
8.2.3 Fault Data Acquisition (b

FT_RC: Fault recording 1 003000 Fig. 3-70
FT_RC: Fault recording 2 033001 Fig. 3-70
FT_RC: Fault recording 3 033002 Fig. 3-70
FT_RC: Fault recording 4 033008 Fig. 3-70
FT_RC: Fault recording 5 033004 Fig. 3-70
FT_RC: Fault recording 6 033005 Fig. 3-70
FT_RC: Fault recording 7, 033006 Fig. 3-70
FT_RC: Fault recordin 033007 Fig. 3-70
Point of entry into th .

o
O
N

O
Q>®

L 4
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9 Commissioning

9.1 Safety Instructions

The device must be reliably grounded before auxiliary voltageis,turned on.

The surface-mounted case is grounded using the approptiate bolt and nut as the ground
connection. The flush-mounted case must be groundedyin the area of the rear
sidepieces at the location provided. The cross-sectional/area of this ground conductor
must also conform to applicable national standardsy, A'minimum conductor cross section
of 2.5 mm? is required.

In addition, a protective ground connection at'the’terminal contact on the power supply
module (identified by the letters “PE” anithe tesminal connection diagram) is also
required for proper operation of the unity, The cross-sectional area of this ground
conductor must also conform to applicable national standards. A minimum cross section
of 1.5 mm? is required.

Before working on thesdevice itself or in the space where the device is connected,
always disconnect the device®from the supply.

The secondary.circuitrof operating current transformers must not be opened. If the
secondary gireuitioffan operating current transformer is opened, there is the danger that
the resulting voltages will endanger people and damage the insulation.

The threaded, terminal block for current transformer connection is not a shorting block.
Thereforg always short-circuit current transformers before loosening the threaded
terminals,

The fiber-optic interface may only be connected or disconnected when the supply
voltage for the unit is shut off.

The PC interface is not designed for permanent connection. Consequently the socket
does not have the extra insulation from circuits connected to the system that is required
per VDE 0106 Part 101. Therefore when connecting the connecting cable make sure
that you do not touch the socket contacts.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see chapter entitled 'Technical
Data').



9 Commissioning

(continued)

Preparation

9.2 Commissioning Tests

After the C232 has been installed and connected as described in Chapter 5, the
commissioning procedure can begin.

Before turning on the power supply voltage, the following items must be checked again:

O Is the device connected to the protective ground at the specified location?

O Does the nominal voltage of the battery agree with the nominal auxiliary voltage of
the device?

O Are the current and voltage transformer connections, greunding, and phase
sequences correct?

After the wiring work is completed, check theysystém to make sure it is properly isolated.
The conditions given in VDE 0100 must be satisfied.

Once all checks have been made, the power supply voltage may be turned on. After
voltage has been applied, the device starts up. During startup, various startup tests are
carried out (see section entitled ‘Self=Monitering’ in Chapter 3). The LED indicator
labeled ‘HEALTHY’ (H1) and the LED"indicator labeled ‘OUT OF SERVICE’ (H2) will
light up. (The LED indicator H24s coupled to the signal MAIN: Blocked/faulty.)
After approximately 15 s, thea€232 is/ready for operation. In initial, factory-set condition
or after a cold restart, thgfdevice type 'C232' and the time of day will be displayed in the
first line of the LCD display. 4f a bay type has already been set, the bay will be displayed
in single-pole representation:

Once the change-enablingheommand has been issued (see the Section Change-
Enabling Function,n Chapter 6), all settings can be entered. The procedure for entering
settings from the integrated local control panel is described in Chapter 6.

Note: First'set the desired bay type (MAIN: Type of bay in the "Par/Conf/"
folder). When the bay type is set, the binary signal inputs and output relays
are automatically configured to conform to the definitions specified for the
bay type (see List of Bay Types) — provided that the automatic configuration
is enabled at MAIN: Auto-assignment 1/O.

After the enter key (E) is pressed to confirm the "Type of bay' setting
parameter, the 'Initializing bay' signal is displayed for 20 s. The “EDIT
MODE” LED will light up. Local control actions are not possible during this
time.
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(continued)

If either the PC interface or the communication interface will be used for@

O

and reading out event records, then the following settings must first be made from the
integrated local control panel.

%

L 4
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O
[

O
[
[

%,

‘Par/DvID/ folder:

‘Par/Conf/’ folder:

DVICE: Device password 1
DVICE: Device password 2

< :
\}‘D

>

Function gs M1

General e % ER
Name o &facturer

COMM1: Line_id

COMMA1: .@
COMM14Pa
(o)

COMM
COMM%: et comm. address

’CO@ ctet address ASDU

Glob/ folder:

Command blocking

PC: Name of manufacturer
PC:
PC:
PC: Baud rate
PC: Parity bit
COMM1:
COMM1:
COMM1:

Bay address

Device address

ate
bit

unicat. protocol

: Sig./meas.val.block
COMM1: Command block. USER
COMM1: Sig./meas.block.USER

Instructions on these settings are given in Chapters 7 and 8.

Note:

The settings given above apply to the IEC 60870-5-103 communication
protocol. If another protocol is being used for the communication interface,
additional settings may be necessary. See Chapter 7 for further details.

9-3
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(continued)

Tests

After the settings have been made, the following checks should be carried out again
before blocking is canceled:

O Has the appropriate bay type been configured?

O Does the function assignment of the binary signal inputs agree withsthe terminal
connection diagram?

O Has the correct operating mode been selected for the binafy signalinputs?

O Does the function assignment of the output relays agree,withthe terminal connection
diagram?

O Has the correct operating mode been selected for the output relays?

O Have the interlocking equations and the external‘interlocking inputs been configured
correctly?

O Have all settings been made correctly?
Now the blocks can be cleared as follofsa(.Par/Func/Glob/' folder):

OUTP: OQOutp.rel.block USER
MAIN: Trip cmd.block USER
MAIN: Device on-line [fYesYen)"

m|
m|
m|
O MAIN: Syst.IN En@beld USER "Yes (on)"

By using the signals andidisplays generated by the C232, it is possible to determine
whether the C232 is cerrectly, set and properly interconnected with the station. Signals
are signaled by output relays and LED indicators and entered into the event memory. In
addition, the signals can be checked by selecting the appropriate signal in the menu
tree.

If the user d@es het wish to operate the circuit breaker during the protection functions
test, theytrip'éemmands can be blocked through MAIN: Trip ¢cmd. block. USER
('Par/Funcl&lobf folder) or an appropriately configured binary signal input. If circuit
breakgr testing is desired, it is possible to issue a trip command for 100 ms through
MAIN; Man. trip cmd. USER (‘Oper/CtriTest' folder) or an appropriately
configured binary signal input. Selection of the trip command from the integrated local
controlpanel is password-protected (see Section Password-Protected Control Actions in
Chapter 6).

Note: The manual trip command is only executed if it has been configured for trip
command 1 or 2.

If the C232 is connected to substation control level, it is advisable to activate the test
mode via MAIN: Test mode USER (‘Par/Func/Glob/" folder) or an appropriately
configured binary signal input. The telegrams are then identified accordingly (cause of
transmission: test mode).
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(continued)

Checking the binary signal
inputs

Checking the output relays

A

Checking the current-
measuring inputs

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

By selecting the corresponding state signal (‘Oper/Cycl/Phys’ folder), it is possible to
determine whether the input signal that is present is recognized correctly by the C232.
The values displayed have the following meanings:

O Low: Not energized.
O High: Energized.

O Without function: No functions are assigned to the binamysignal input.

This display appears regardless of the binary signal input mode selected.

It is possible to trigger the output relays for a settable time period for test purposes (time
settingat OUTP: Hold-time for{test in 'Qper/CtriTest/ folder). First select the
output relay to be tested (OUTP: Relayaassign. f.test, ‘Oper/CtriTest/ folder).
Test triggering then occurs via QIURLP:\Relay test (Oper/CtriTest/ folder). Itis
password-protected (see the sectionentitled ‘Password-Protected Control Operations’ in
Chapter 6).

Before starting the gest, open‘any triggering circuits for external devices so that no
inadvertent switching, operations will take place.

By applying appropriate analog signals as ‘measuring variables’ to the measuring inputs,
the user can check'via the operating data displays (see Chapter ‘Information and Control
Functions’)whether the protection and control unit detects the analog signals with the
specified aecuracy (folder ‘Oper/Cycl/Data/’).

OWMATIN.: Current A p.u.: Display of the updated phase current A referred to the
nominal device current | .,
By MAIN: Current B p.u.: Display of the updated phase current B referred to the
nominal device current | .,
O MAIN: Current C p.u.: Display of the updated phase current C referred to the

nominal device current | .,

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).
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(continued)

Checking the protection
function

Testing the definite-time
overcurrent protection
function

A

Testing the inverse-time
overcurrent protection
function

Four parameter subsets are stored in the C232, one of which is activated. Before
checking the protective function, the user should determine which parameter Subset is
activated. The activated parameter subset is displayed at PSS: A€tual param.
subset ('Oper/Cycl/Log/" folder).

Testing of the definite-time overcurrent protection functien canienly be carried out if the
following conditions are met:

O DTOC protection is enabled. This may be interrogated at the logic state signal
DTOC: Enabled (‘Oper/Cycl/Log/ folder).
O The function MAIN: Block tim.st. INjReg is,set to No (folder Par/Func/Gen).

O The function MAIN: Gen. startipggmode is set to ‘Starting IN, Ineg’ (folder
Par/Func/Gen).

By applying appropriate measuring variables, the overcurrent stages and the associated
timer stages can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating ofithe measuring inputs (see the Chapter on Technical
Data).

Testing of the inverse-time overcurrent protection function can only be carried out if the
followingyeonditions are met:

O IDMT pretection is enabled. This may be interrogated at the logic state signal
IDMI: Enabled (folder ‘Oper/Cycl/Log/).
O Theffunction MAIN: Block tim.st. IN,neg is set to No (folder Par/Func/Gen).

O%Ihe function MAIN: Gen. starting mode is set to ‘Starting IN, Ineg’ (folder
Par/Func/Gen).

By applying appropriate measuring variables, the overcurrent stages and the associated
time delays can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).
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(continued)

The trip times for the inverse-time overcurrent protection function
tripping characteristics are shown in the following table:

as a fu@of the set

L 4
No. Tripping Formula for the Constants Formula for the
Characteristic Tripping se
Characteristic & eristic
k=0.01to 10.00 a b c R
0 Definite Time t=k
Per IEC 255-3 a
t=k — <
| b
) -
Iref
1 Standard Inverse @
2 Very Inverse .
3 Extremely Inverse
4 Long Time Inverse
Per IEEE C37.112 R
T
/
a
t=k| —— — 1 -1
( / Jb (/ref]
Iref \
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 ¥
O Iref
8 Normally Inv r\@ 8.9341 2.0938 0.17966 9.00
9 Short Timeflnvefse 0.2663 1.2969 0.03393 0.50
10 Long Time rs 5.6143 1.0000 2.18592 15.75
11 RI-Type Inverse ek 1
0_339_0.236

[ I
Iref

|

G-Type Inverse

t=k-[5.8—1.35.|nLJ

ref
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9 Commissioning

(continued)

Testing the control
functions

Switching from local to
remote control

Local control

Remote control

Switchgear unit not
responding

The selected bay type is displayed on the Bay Panel. The activation of the Bay Panel
display is described in Chapter 6. If the position signals of the switchgear units are
connected correctly to the C232, then the updated switching status 6f the switchgear
units will be displayed on the bay panel. If the switching statustis netdisplayed correctly,
the user can check the physical state signals of the binary inputs toydetérmine whether
the status signals in the C232 are correct (this can be checkedafhINP: State U xxx,
'Oper/Cycl/Phys'").

Switchgear units can be controlled locally using the Keys 6n, the local control panel,
remotely through the communication interface, or through appropriately configured
binary signal inputs. The control point — Local of Remote — is selected either by means
of the L/R key on the local control panel orgia an appropriately configured binary signal
input. If a binary signal input has been configured, then the L/R key has no effect.
Switching from Remote to Local using the, L/Rkey’on the local control panel is only
possible if the L/R password has been entere@rfirst (see additional instructions in
Chapter 6). The selected control pointiis displayed on the Bay Panel.

The switchgear unit to be controlledis selected by pressing the Selection key on the
local control panel and thengeontrolled by pressing the Open or Close key. If the
switchgear units are to bg'controlledthrough binary signal inputs, then the appropriate
signal input must be triggered.

The switchgear unitsicanibe controlled via the communication interface or appropriately
configured binary signal inputs.

If a switchgear unit’does not respond to a switching command, it could be due to the
following factors;

O The gengral control enable — if configured — has not been set.
(configtration at MAIN: Inp.asg. ctrl.enabl., 'Par/Func/Glob' folder)

Oudnterlocking has been triggered.
(This can be checked at MAIN: Interlock equ. viol., 'Oper/Cycl/Log/".)

Oy For bays with direct motor control only:
Motor monitoring has been triggered.
(This can be checked at MAIN: Mon. mot. drives tr., 'Oper/Cycl/Log/".)
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9 Commissioning

(continued)

O

To determine which interlocks are activated, check as follows: 0
O For bay interlock (BI) check:
MAIN: Bay interlock. act., 'Oper/Cycl/Log/' folder ¢

O

O

For substation interlock (SI) check:

MAIN: Subst. interl. act.,'Oper/CycI/Log/'foId\
For local control: @

It is possible to deactivate the interlock through an tely configured binary
signal input.
Configuration through MAIN: Inp.asg.intefl.deakct, 'Oper/Func/Glob' folder)

Note: Substation interlocking is only active when there is communication with the
m

substation control level through unication interface. In the event of
a communication error, the uni itch automatically to ‘bay interlock
without station interlock’. det e if there is a communication error,
check at MAIN: Comm n error, ‘Oper/Cycl/Log/ folder.

eactivated selectively for each switchgear

Substation interlockin
unit and each control dire
(This can be checked a Vxx: Open w/o stat.interl or DEVxx:

— Open or Close.
Close w/o stat.“int., 'Oper/Cycl/Log/" folder.)

L 4

N
S

Q
o
&

L 4

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



9 Commissioning

(continued)

Completion of 0

commissioning
Before the C232 is released for operation, the user should make sure that the following
steps have been taken: ¢

O All memories have been reset.
(Resetat MAIN: General reset (password-protected) a ~RC: Reset
recording, both in 'Oper/CtriTest/ folder.)

O Blocking of output relays has been canceled.
(OUTP: Outp.rel.block USER in'Par/Func/Glob/ er, setting 'No")

O Blocking of the trip command has been canceled.
(MAIN: Trip cmd.block.USER, 'Par/Func/Glo Ider, setting '‘No')

O The C232device is on-line.
(MAIN: Device on-line, 'Par/Func ' , setting 'Yes (on)")

O The residual current stages of the protec
(MAIN: Syst.IN enabled USERmzPa

ions are enabled (on).
unc/Gen/' folder, setting 'Yes (on)")

e — is activated.

O The correct control point — Local &

O The desired interlocking conditiaﬁ-‘ tivated.
After completion of commissionifig

(H1) should be on. Q

e green LED indicator signaling ‘Operation’
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10 Troubleshooting
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10 Troubleshooting

This chapter describes problems that might be encountered, their causes, and possible
methods for eliminating them. It is intended as a general orientation only, and in cases
of doubt it is better to return the C232 to the manufacturer. Pléasg,follow the packaging
instructions in the section entitled ‘Unpacking and Packin@,in‘@hapter 5 when returning
equipment to the manufacturer.

Problem:

O Lines of text are not displayed on the local conttel panel.
B Check to see whether there is supply voltagéat the device connection points.

B Check to see whether the magnitude of theyauxiliary voltage is correct. The C232
is protected against damage resulting from polarity reversal.

Before checking further, disconnectthe C232 from the power supply.

The local control panel is\connected to I/0O module by a plug-in connecting cable. Make
sure the connectof position is correct. Do not bend the connecting cable.

O The C232 igsugs,a ‘Warning’ signal on LED H3. (H3 is labeled ‘ALARM’,
it is coupledtg the signal SFMON: Warning (LED).)

Identify‘the specific problem by reading out the monitoring signal memory (see the
sectionyentitled ‘Monitoring Signal Memory Readout’ in Chapter 6). The table below
lists,possible monitoring or warning indications (provided that a configuration setting
has been entered at SFMON: Fct. assign. warning), the faulty area, the
C232response, and the mode of the output relay configured for 'Warning' and
'‘Blocked/faulty'.

SFMON: Warning (LED) 036070
Warning configured for LED H3.

SFMON: Warning (relay) 036100
Warning configured for an output relay.

Key

- No reaction and/or no output relay triggered.

Yes: The corresponding output relay is triggered.

Updating: The output relay configured for 'Warning' starts only if the monitoring

signal is still present.

The 'Blocked/faulty' output relay only operates if the signal has been
configured at MAIN: Fct. assignm. fault.

The 'Warning' output relay only operates if the signal has been
configured at SFMON: Fct. assignm. warning.
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10 Troubleshooting

(continued)

SFMON: Cold restart 093024
A cold restart has been carried out on account of a checksum error in the
memory (NOVRAM).

1st device reaction / 2nd device reaction: Warm restart / Device blockifg
'Warning' output relay: Yes/Yes

'‘Blocked/faulty' output relay: Yes/ Yes

SFMON: Cold rest./SW update U/ =

A cold restart has been carried out following a software update:

1st device reaction / 2nd device reaction: Warm restast / Device blocking

'Warning' output relay: Yes/Yes

'‘Blocked/faulty' output relay: Yes/ Yes

SFMON: Blocking HW failure N ¢ - 020019
Supplementary warning that this device is bloeked:

'Warning' output relay: Wpdating / Updating

SFMON: Relay Kxx faulty RN 041200
Multiple signal: output relay defective.

1st device reaction / 2nd device reactien: —/—

'Warning' output relay: Updating / Updating
'Blocked/faulty' output rglay: Yes/Yes "

SFMON: Hardware clock fail. 093040
The hardware clock has failed.

1st device reaction /2nd device reaction: —/—

'Warning' output relay: Yes/Yes

'‘Blocked/fatilty' output'relay: -/-

SFMON: Invalid'8W d.loaded 0s6 121

Wrong @r.invalid software has been downloaded.

1st deviceteaction / 2nd device reaction:  Warm restart / Device blocking

'Warning',output relay: Yes/Yes
'‘Blogked/faulty' output relay: Yes/ Yes
ISFMON: Invalid type of bay 096 122

If the user has selected a bay type that requires a C232 hardware
gonfiguration that is not actually fitted, then this signal is generated.

1st device reaction / 2nd device reaction: -/-
'Warning' output relay: -/-
'‘Blocked/faulty' output relay: -/-
SFMON: +15V supply faulty 093081

The +15 V internal supply voltage has dropped below a minimum value.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'Warning' output relay: Yes/Yes
'‘Blocked/faulty' output relay: Yes/ Yes
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10 Troubleshooting

(continued)
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SFMON: +24V supply faulty 093082

The +24 V internal supply voltage has dropped below a minimum value;

1st device reaction / 2nd device reaction:  Warm restart / Deviegyblocking

'Warning' output relay: Yes/ Yes
'‘Blocked/faulty' output relay: Yes/ Yes
SFMON: -15V supply faulty (7% 026060

The -15 V internal supply voltage has dropped below®a,minimum value.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'Warning' output relay: Yes /Yes
'‘Blocked/faulty' output relay: Yes,/ Yes

SFMON: Wrong module slot 1

SFMON: Wrong module slot 2 \0 096101

SFMON: Wrong module slot 3
Module in wrong slot.

1st device reaction / 2nd devigeé reagtion: ~ Warm restart / Device blocking

'Warning' output relay: Yes/Yes

'Blocked/faulty' output relay: Yes/Yes

SFMON: Defect.moguie sfof 1 097000
SFMON: Defect.module slot 097001
SFMON: Defect.module slot 3 097002
Defective module imslotix.

1st device reagtion /2nd device reaction: —/-—

'Warning' gttputrelay: Updating / Updating
'Blocked/faulty' Qutput relay: Yes/Yes "

“Eror K 201 007038
: Error K 202 097039
- Error K 203 097040
: Error K 204 097 041

N: Error K 205 097042

ON: Error K 206 097 043
MON: Error K 207 097044
FMON: Error K 208 097045
SFMON: Error K 209 097200
SFMON: Error K 210 097201
SFMON: Error K 211 097 202
SFMON: Error K 212 097203
SFMON: Error K 213 097204
SFMON: Error K 214 097205

Output relay K xxx defective.

1st device reaction / 2nd device reaction: —/-
'Warning' output relay: Updating / Updating
'Blocked/faulty' output relay: Yes/Yes "
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10 Troubleshooting

(continued)

SFMON: Undef. operat. code 093010
Undefined operation code, i.e. software error.

1st device reaction / 2nd device reaction:  Warm restart / Device!blocking

'Warning' output relay: Yes/Yes
'‘Blocked/faulty' output relay: Yes/ Yes
SFMON: Invalid arithm. op. U/ omon

Invalid arithmetic operation, i.e. software error.

1st device reaction / 2nd device reaction:  Warm restart/aDevice blocking

'Warning' output relay: Yes / Xes
'‘Blocked/faulty' output relay: Yes LYes
SFMON: Undefined interrupt ] P A S 093012

Undefined interrupt, i.e. software error.

1st device reaction / 2nd device reaction;_“=\\larm restart / Device blocking

'Warning' output relay: Yes/ Yes
'‘Blocked/faulty' output relay: Yes/ Yes
SFMON: Exception oper.syst. __ % 083013

Interrupt of the operating system.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'Warning' output relay: Yes/ Yes
'Blocked/faulty' output relay: Yes/ Yes

SFMON: Data acqui¢. failure’ 00021

Watchdog is monitoring the periodic start of protection routines. It has
detected an error.

1st device rgaction / 2nd device reaction:  Warm restart / Device blocking

'Warning',0utput relay: Yes/ Yes
'Blocked/faultyeutput relay: Yes/Yes
SFMN C@stum error param 090003

A checksum error involving the parameters in the memory (NOVRAM) has
beep detected.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking

'Warning' output relay: Yes/Yes
‘Blocked/faulty' output relay: Yes/Yes
SFMON: Clock sync. error 093041

In 10 consecutive clock synchronization telegrams, the difference between
the time of day given in the telegram and that of the hardware clock is
greater than 10 ms.

1st device reaction / 2nd device reaction: —/-—
'Warning' output relay: Yes/Yes
'Blocked/faulty' output relay: /=
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10 Troubleshooting

(continued)
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SFMON: Overflow MT_RC 090012
Last entry in the monitoring signal memory in the event of overflow.

1st device reaction / 2nd device reaction: —/—

'‘Warning' output relay: Yes/ Yes

'‘Blocked/faulty' output relay: -/ -

SFMON: Semaph. MT_RC block. (7% 0%301s
Software overloaded.

1st device reaction / 2nd device reaction:  — /=

'Warning' output relay: Yes /Yes

'‘Blocked/faulty' output relay: —

SFMON: Inval. SWvers.COMM1 . [ /%% 003075
Incorrect or invalid communication software‘has been downloaded.

1st device reaction / 2nd device reaction:), —/-—

'‘Warning' output relay: Yes/ Yes

'‘Blocked/faulty' output relay: -/ -

SFMON: Invalid scaling IDC_ . 0s3116

An invalid characteristic has been set for the analog input channel of analog
I/O module Y.

1st device reactioni2hd device reaction:  Depends on type of fault.

'Warning' output felay’ Yes /Yes ?
'‘Blocked/faulty'soutpUtirelay: -/ -
SFMON: Overlodd 20 mA input 098025

The 20 mA'input of analog I/0 module Y is overloaded.

1st deviceyreaction / 2nd device reaction:  Depends on type of fault.

'Warfing' output relay: Yes/ Yes ?
'‘Bloekedffaulty’ output relay: -/-
WOpen circ. 20mA inp. 098026

TheL£232 has detected an open circuit in the connection of the 20 mA input.

1st device reaction / 2nd device reaction:  Depends on type of fault.
"Warning' output relay: Yes/Yes ?
'‘Blocked/faulty' output relay: -/ -
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10 Troubleshooting
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11 Maintenance

Maintenance procedures in
the power supply area

Routine functional testing

Analog input circuits
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11 Maintenance

The C232 is a low-maintenance device. The components used in the units are selected
to meet exacting requirements. Recalibration is not necessary.

Electrolytic capacitors are installed in the power supply areaybecause of dimensioning
requirements. The useful life of these capacitors is significant from a maintenance
standpoint. When the equipment is operated continuously“at the upper limit of the
recommended temperature range (+55°C or 131°F), the useful life of these components
is 80,000 hours, or more than 9 years. Under these cenditions, replacement of the
electrolytic capacitors is recommended after a,periodyof 8 to 10 years. Component drift
follows the '10-degree rule'. This means thatthewseful life is doubled for each 10 K
reduction in temperature. When the operating temperatures inside the devices are
lower, the required maintenance intervals arg increased accordingly.

Replacement of the maintenancefrelatedycomponents named above is not possible
without soldering. Maintenance work,must be carried out by AREVA service personnel
only.

The C232 is used as a safety/device and must therefore be routinely checked for proper
operation. The first fungtional tests should be carried out approximately 6 to 12 months
after commissioning. Additional functional tests should performed at intervals of 2 to 3
years — 4 years at the maximum.

The C232 incorperates,in its system a very extensive self-monitoring function for
hardware and Software. The internal structure guarantees, for example, that
communication within the processor system will be checked on a continuing basis.

Nonetheless;,there are a number of subfunctions that cannot be checked by the self-
monitafing*feature without running a test from the device terminals. The respective
device-specific properties and setting parameters must be observed in such cases.

If particular, none of the control and signaling circuits that are run to the device from the
outside are checked by the self-monitoring function.

The analog measured variables are fed through an analog preprocessing feature (anti-
aliasing filtering) to a common analog-to-digital converter. In conjunction with the self-
monitoring function, the measuring-circuit monitoring function that is available for the
device’s general functions can detect deviations in many cases, depending on the
parameter settings for sensitivity. However, it is still necessary to test from the device
terminals in order to make sure that the analog measuring circuits are functioning
correctly.

The best way to carry out a static test of the analog input circuits is to check the primary
measured operating data using the operating data measurement function or to use a
suitable testing instrument. A “small” measured value (such as the nominal current in
the current path) and a “large” measured value (such as the nominal voltage in the
voltage path) should be used to check the measuring range of the A/D converter. This
makes it possible to check the entire control range.

The accuracy of operating data measurement is <1 %. An important factor in evaluating
device performance is long-term performance based on comparison with previous
measurements.



11 Maintenance

(continued)

Binary inputs

Binary outputs

Serial interfaces

A

In addition, a dynamic test can be used to check transmission performance andithe
phase relation of the current transformers and the anti-aliasing filter.

A dynamic test is not absolutely necessary, since it only checks the stability of a few less
passive components. Based on reliability analysis, the statistical expectation is that only
one component in 10 years in 1000 devices will be outside the tolerance,range.

Additional analog testing is not necessary, in our opinion, since infegmation processing is
completely numerical and is based on the measured analog cérrent and voltage values.
Proper operation was checked in conjunction with type testing.

The binary inputs are not checked by the self-monitoring, funetion. However, a testing
function is integrated into the software so that the trigger state of each input can be read
out (‘Oper/Cycl/Phys’ folder). This check should be performed for each input being used
and can be done, if necessary, without disconnectingyany device wiring.

With respect to binary outputs, the integrated self-monitoring function includes even two-
phase triggering of the relay coils of all theyrelfays. External contact circuits are not
monitored. In this case, relays must be'triggered by way of device functions or integrated
test functions. For these testing purposeshiriggering of the output circuits is integrated
into the software through a special control function (‘Oper/CtriTest/’ folder).

Before starting testing;%epeniany triggering circuits for external devices so that no
inadvertent switching operations will take place.

The integrated Self-monitoring function for the PC or communication interface also
includes the‘eommunication module. The complete communication system, including
connectingylink“and fiber-optic module (if applicable), is always totally monitored as long
as a lipkis established through the control program or the communication protocol.
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12 Storage

12 Storage 0

Devices must be stored in a dry and clean environment. A temperature range of -25°C
to +70°C (-13°F to +158°F) must be maintained during storage (see the Chapter on
Technical Data). The relative humidity must be controlled so thatsneither condensation
nor ice formation will result.

If the units are stored without being connected to auxili e, then the electrolytic
capacitors in the power supply area need to be reforme 4 years. Reform the
capacitors by connecting auxiliary voltage to the C23 roximately 10 minutes.
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13 Accessories and Spare Parts

13 Accessories and Spare Parts 0

The C232 is supplied with standard labeling for the LED indicators. User-specific
labeling for non-standard configurations of the LED’s can be printed on the blank label
strips packed with the device. The label strip can then be glu e front panel area
reserved for this purpose.

The label strip can be filled in using an overhead projec%xaterproof type.

Example: Stabilo brand pen, OH Pen 196 PS.

Description No.

S&R-103 operating program (for Windows!?Qnrequest
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14 Order Information

C232

Designs Order No.
Compact Bay Unit for Control and Monitoring C232 c232- | [ | [ | ] [o]-302] |-603 -XXX

Compact case 9

Wall-mounting and fush-mounting, local HMI with graphic LCD 9

Model 1 10000 =401
1 two-pole switching command with checkback signals y
2 two-pole breaker position indications

or 4 free inputs

; Q
and 4 free inputs
Model 2 ofF O -402
3 two-pole switching command with checkback signals
0

2
2 two-pole breaker position indications
or 4 free inputs
and 4 free inputs
Model 3 %\
6 two-pole switching command with checkback signals !
and 8 free inputs
Model 4 4 00 -404
with overcurrent protection
3 two-pole switching command with checkback signals
5 free inputs and 2 free outputs
with additional 1/O extension 4 1 -404
6 two-pole switching command with checkback signalg
8 free inputs
Measured value acqusition (transformer connection)
without
1 x 1A (Models 2 and 3 only)
1 x 5A (Models 2 and 3 only)
3 x 1A, 1 x 100V (Model 3 only)
3 x5A, 1 x 100V (Model 3 only)
1 x 1A, 3 x 100V (Model 3 only)
1 x 5A, 3 x 100V (Model 3 only)
3 x 1A, 1 x 100V (Model 4 only)
3 x 5A, 1 x 100V (Model 4 only)
Measured value acquisition (0...20mA)
without 0
with (Model 2,3 and 4 [404] only) 1
with communication interface -456| 9|2| |
Protocol settable:
IEC 60870-5-101/4103, Modbus, DNP 3.0
Channel 1 and 2: wireéfleads; RS485, isolated
Channel 1: plastic fiber, ®SMA; Channel 2: wire leads, RS485, isolated
Channel 1: glass fiber, ST; Channel 2: wire leads, RS485, isolated
Channel 1: wire leads, RS485, isolated
Channel 1:¢plastic fiber, FSMA
Channel: glass fiber, ST
Language; English (German) without order code
LanguagesGerman (English) <1> -801
Language: French (English) <1> -802
Language: Spanish (English) <1> -803
Aceeptance test certificate
according to EN10204-2.1/DIN 50049-2.1 to be ordered in plain text
<1> Must be ordered prior to device production

-403

OO0 ooooN-~O0O
OO~ WN-0O0O0

~NOoO AN -
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Region Your Contact:

South East Asia
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

Central Europe & Western Asia
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

AREVA
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