3 Operation

(continued)

Disabling and.enabling the

ARC function
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The function can be disabled or enabled from the integrated local control panel or
through binary signal inputs.

Activation is enabled independent of parameter subset via ARC: General enable
USER. Activation is enabled for parameter subset PSx via ARC: Enable PSx.
Subsequently, the ARC can be enabled via the local control panel or through
appropriately configured binary signal inputs. Enabling from either the integrated local
control panel or through binary signal inputs is equally effective. If only ARC: Enable
EXT is assigned to a binary signal input then the ARG will be enabled by a positive edge
of the input signal; it will be disabled by a negative edge. If only ARC: Disable EXT is
assigned to a binary signal input then a signal present at the input will have no effect.

3-169



3 Operation

(continued)

ARC: Enable EXT
[ 037 010 ]

ARC: Disable EXT
[ 037 011 )

3 05

ARC: General
enable USER

[ 015 060 ]

0: No
1: Yes

s
ARC: Enable
PS?(
L ]

t 0]
L 1]
0: No
1: Yes
INP; Fet.
asm[gnm. U xxx}
XXX XXX
,__/
Ux1
Ux2
Ux3
Uxx
Address 037 010
Address 037 011

ARC: Enabled

ARC: Enable
USER

[ 003 134 ]

JL

0: don't execute
1: execute

.4

ARC: Disable
USER

[ 003 133 ]

It

0: don't execute
1: execute

Parameter [ARC: Enable
PSx

set 1 015

set 2 01

046
047
048
049

5
set 3 015
set 4 015

[ 015 064 ]

ARC: Ext,/user
enabled
[ 037 013 ]

19750384

3-123 Enabling or disabling auto-reclosing control
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3 Operation

(continued)

ARC blocking

Under certain conditions the ARC will be blocked and the signal ARC: Blocked will be

generated, provided that one of the following conditions is met:

The ARC is not activated.

Protection is disabled (off).

R T 1 O o R

A blocking signal is present through manual close.

There is an external signal ARC: Blocking EXT.

A manual trip command is issued from the jocal control panel.

After all blocking conditions have dropped out, the blocking time is started. When the

blocking time has elapsed, ARC blocking is canceled.

ARC: Blocking EXT

B6ehabida

[ 015 064 1
MAIN: Device
on-line

ﬂ%:ogg ?zoogf)

+SOTF: Bl. ARC
by close cmd
305 €75
MATN: Manual
trlg signal
034 017 1,
C: Trip signal

11 039 099 ]

4 80

£

ARC: Blocking
time PSx
Lo 1

i %m

Parameter ARC: Blocking
time PSx

set 1 015 058

set 2 024 032

set 3 024 092

set 4 025 052

ARC: Blocked
[ 004 069 ]

BRC: Block. time
runnin
[ 037 804 ]

1975040

3-124 ARC blocking
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3 Operation

(continued)

ARC ready to operate

An ARC cycle can only start if the ARC is ready. For this purpose the following conditions

need to be met simultaneously:

Protection is activated (on).
The ARC is not blocked.

O The circuit breaker must be capable of opening and closing again (CB opening &
closing mechanism ready).

O The circuit breaker must be in closed position (closed position scanning is optional).

No ARC cycle is running.

MAIN: CB closed

sig, EXT
[ 836 051 1]

‘ 3 l 4 5 6 7
P
ARC: CB clos.pos,
sig, PSx
*

1

0 21

1 (&}
0: Without
1: With

F R ARC: Ready
[ 004 068 ]

+MAIN: Protection
active
ELIC

ARC: CB drive

ready EXT
{ 004 066 ] 4 ARC: Not ready
ARC: Blocked ' [ 037 008 )
[ 004 069 7
ARC: Cycle
runnin
[ 037 800 3 .
* | Parameter ARC: CB clos.pos.
sig, PSx

set 1 15 050

set 2 024 024

set 3 024 084

set 4 025 044
5 - 100 19750394

3-125 ARC ready to operate

3-172

P130C-301-401-601 / AFSV.12.09340 EN




3 Operation

(continued)

Tripping times
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When protection functions operating with auto-reclosing control are started, the tripping
times (HSR or TDR) are started together with the operative time. If the tripping time
drops out within the active ARC cycle while the operative time is elapsing, a trip signal of
defined duration is issued. The HSR or TDR trip time, having effected the trip signal, also
determines the dead time (HSR or TDR). Once the dead time begins, all tripping times
already triggered will be terminated as will the operative fime.

The onset of the following startings or input signals trigger the tripping times provided that
the starting conditions are met and the respective tripping times are not blocked. If short-
circuit direction determination is enabled, then some of the starting signals are
directional:

0O General starting

0 DTOC starting 1> (directional)
O DTOC starting [>> (directional)
O DTOC starting 1>>> ‘

O DTOC starting > (directional)
O DTOC starting ly>> {directional)
O DTOC starting [y>>>

0 IDMT starting lkjretp™ (direotional)
1 IDMT starting lkretn™ (directional)
.0 IDMT starting laret,neg™

O Start by way of programmable logic

O Ground fault direction determination by steady-state values (GFDSS) has operated

and detected one of the following faults:

B GFDSS starting fault ‘forward/LS’

B GFDSS starting Y(N)>

B GFDSS starting fault forward/LS' or GFDSS starting Y{(N)>

If - in the operating mode HSR/TDR permitted - only one of the starting conditions listed
above applies, then the first trip signal is always generated by the HSR trip timer stage,
regardless of the duration of the HSR or TDR tripping time setting. HSR precedes TDR.
If more than one starting is present then the trip signal will be issued after the HSR
tripping time that has elapsed. first. As an exception, a TDR will be triggered first after
elapsing first, if the associated HSR tripping time is set to Blocked.

If the trip signal has been generated by a TDR tripping time stage, then no HSR will be
initiated within the same ARC cycle.

The ARC trip signal must be included in the ‘m out of 0’ selection of the trip commands.
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3 Operation

(continued)

1 2 3 4 5 6 ' 7
<
ARC: HSR trip.
time I> PSx
1
— —
DTOC: Starting I> i Tl t 0 57 ARC: HSR trip t.
= elapsed
{ 040 036 : 303 152
+ SCDD: Block. .
direct. tI> .
304 481
ARC: HSR trip.
time I>>PS)\ ]
— —
DTOC: Starting =1 7 t 0 .
040 029 ._CU
JLschb? 82, .
direct. tI>> ‘ ;
04 467
BRC: HSRtrip.
time I>>>PSx
]
—
Droc: starting T t 0
£ a3 075 ] _<L|
MRC: HSR trip.
tme[ IN>PSx ]
- —
DTOC: Starting T i t b
Sscbt? Blher., *J_' “_U .
direct. tIN>
o ARC: BSRtrip.
time IN>>PSx -
Lo+ 1
__| l,_l
N t ¢
DTOC: Startin - — \
IN>> 9 & ' '
[ 040 041 4
+8CDD: Block.
direct. tIN>> ]
ot BRC; HSRCrip.t.
IN>>> PSx
L.* ]
L —
DTOC: Starting T t 0
[IN039 078 ‘
+«ARC: Blo k}
reset HSR .
03 8¢
+ | Parameter ARC: HSR trip. ARC: HSR trip. ARC: HSRtrip. ARC: HSR trip. ARC: -HSRtrip. ARC: HSRtrlp t.
time I> PSx time I>>PSx time I>>>PSx time IN>PSx time IN>>PSX IN>>> PSx
set 1 015 072 015 07 014 096 015 076 315 03 0
set 2 024 040 024 10 024 102 024 103 0 024 105
set 3 025 000 024 15 024 152 024 153 )‘ 5 0z 95
set 4 025 060 025 101 025 102 025 103 025 10 025 105
7 186 SBI75154
3-126 HSR tripping times of the definite-time overcurrent protection function
{
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3 Operation

(continued)
) 2 3 4 5 3 7
<
ARC: TDR trip.
time I> PSx
L+ 1
DTOC: Starting I> Z p t ! 5 ARC: TDR trip t. e
- elapsed
[ 040 036 9 d 303 183
« 8CDD: Block. d -
direct. tI> ¢
per 1 mRC: TDR trip.
time I>>PSx
[+ 1
—
DTOC: Starting : - J t 0
>
[ 040.029 Q
+SCDD: Block.
direct. tI>> P
3 462
ARC: TDRtrip.
time I>>>PSx
{ 1
i
DTOC: Starting 4? l t !
I>>>
[ 039 075 1 J
4
zmc TR trip.
J.me[ IN>PSx
—
DIOC: Starting t 0
[IN(>)40 077
« SCDD: Bzoc}:’l». d
direct, tIN> p
wew ARC: TDRErip.
time IN>>PSx
[ ]
t 0
DTOC Starting el X — 3
oSCDD B%Loc)]c -U
direct. tIN>> v
e ARC: TDRErip.t.
IN>>> Pox
* ]
DTOC: Starting 1 E 9
(035 g76
+ARC: B ock}
reset TDR
303 105
+ | Parameter ARC: TDR_trip. ARC: TDR trip. ARC: TDRLrip. ARC: TDR trip. ARC: TDRtrip. ARC: TDRtrlp t.
time I> PSx time I>>PSx time I>>>PSx time IN>PSx time IN>>PSx IN>>> P
set 1 015 073 015 075 014 097 015 077 015 032 014 099
set 2 024 04 02 3 024 11 024 115 024 116 024 117
set 3 025 00 12 3 024 16 024 165 024 166 024 167
set 4 025 06 025 113 625 11 025 115 025 116 025 117
9 180 SB77516h

3-127

TDR tripping times of the definite-time overcurrent protection function
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3 Operation

(continued)

BRC: HSR trip t. =
elapsed

303 152

BARC: TDR trip t. o

reset TDR

303 105

<
ARC: HSRtrip.t.
kIref>PSx
L+ 1
—
. t 0
IDMT: Startin 1 e I ; oy
Iref P> 9 & & B
{046 080 1 \
« 8CDD: Block.
dir. tkIref> P
304 465 ~
ARC: HSRtrip.t.
kINref>Psx
L * 1
—
. t 0
IDMT: Startin i It
Tref N> g & &
{046 081 4
+5CDD: Block. .
dir. tkINref> P
304 466 "
ARC: HSRtrip.t,
Ineg> PSx
L+
- —
IDMT: Starting e t 0
Iref ne8>
{06 107 ]
+ARC: Block
reset HSR <
303 104 g .
ARC: TDRtrip.t.
klref>pPsx
* ]
—
t 0
%] : ! 1)
‘CJ__! d
. .
ARC: TDRtrip.t.
kINref>PSx
]
— —
lrp E ?
£
BRC: TDRtrip.t.
Ineg> PSx
*
—
0 ; Y
«ARC: Block/ J

elapsed

303 153

+ [Parameter |ARC: HSRtrip.t. [ARC: HSRtrip.t. |[ARC: HSRtrip.t. [ARC: TDRtrip.t. |[ARC: TDRtrip.t. [ARC: TDRtrip.t.
i Iref>PSx kINref>PSx Ineg> PSx kIref>PSx kINref>PSx Ineg> PSy
set 1 015 094 015 034 015 085 015 097 015 035
set 2 0 06 024 107 024 108 024 118 024 119 024 120
set 3 024 156 024 157 024 158 024 168 024 169 024 170
set 4 025 106 025 107 025 108 025 118 025 119 025 120

I 180

SBT51TA

3-128

3-176

Tripping times of the inverse-time overcurrent protection function
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3 Operation

(continued)

1 7 ] 3 \ 4 £ 3 7
<
ARC: Siq.asg.
trip t.GFDS
[ 015 105 ]
1
2 ———1
3
1: Starting 1§
2: Starting Y(N}>
%;)Starting L8/Y( ARC: Startd
. Startin .
GFDSS: Starti “F GEDSS ?
g : artin 303 151
- forward/LS 9 N
[GFggg Og‘%ar]ting * C
: y ARC: HSR trip
Y{N)>
i 059 074 1] ¥ t.GFE)SS 2Sx
21 ] .
e 0 ARC: HSR trip t. ¢
elapsed
¢ARC: Block/ . 303 252
reset HSR
303 104 4
ARC: TDR trip
t.GEDSS PSx
*
0 ARC: TOR trip t.
elapsed
«RARC: Block/ 303 153
reset TDR
303 105
» [ Parameter [ARC: HSR trip BARC: TDR trip
t.GFDSS PSx t.GEDSS PSx
set 1 015 078 015 078
set 2 024 109 024 12
set 3 024 158 024 17
set 4 025 109 025 121
12 120 18750454
3-129 Tripping times of the GFDSS function (ground fault direction determination using steady-state values)
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3 Operation

(continued)
! 7 l !
«
ARC: HSR trip.
time GS PSx
o
— —
«ARC: Block/ 7 t 0 ARC: HSR trip t. o
reset HSR T elapsed
303 104 303 152
MAIN: General
startmg P
[ 040000 ) ARC: TDR trip.
time GS PSx
— [ 1
—
. t 9 ARC: TDR trip t. +
elapsed
+ARC: Block/ 303 153
reset TDR
363 3105
+ | Parameter ARC: HSR trip, ARC: TDR trip.
time GS PSx time GS PSx
set 1 015 038 0 9
set 2 024 100 024 112
set 3 024 15 024 162
set 4 025 100 025 112
13 &0 19250464
3-130 Tripping times of general starting
il
) 2 t 7
«
ARC: HSRtrip.
t. LOGIC PSx
L~ 1
L —
«ARC: Block/ P t 0 ARC: HSR trip t. e
reset HSR F elapsed
303 14 303 152
ARC: Start by
LOGIC P
[ 037 078 ] ARC; TDRtrip.t.
LOGIC PSx
*
— —
: t 0 ARC: TDR trip t. e
elapsed
+ARC: Block/ 303 153
reset TDR
303 103
% | Parameter | ARC: HSRtrip. ARC: TDRtrip.t.
t. LOGIC PSx LOGIC PSx
set 1 015 098 015 099
set 024 110 024 122
set 3 024 160 024 172
set 4 025 110 025 122
14 B0 1926047

3-131 Tripping times via the LOGIC function

3-178
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3 Operation

(continued)

Blocking and resetting the

tripping times
The HSR tripping time stages are blocked or reset either by the set value Blocked or by
one of the following conditions: .
O ARC: Operating mode PSx issetto Test HSR only permitted.

O |>>> starting is presentand ARC: HSR blocking by 1>>> PSx has been
selected.

O ARC: Operating mode PSx issetto TDR only permitted.

O An HSR is not permitted because an HSR or TDR has already occurred within the
current ARC cycle.

O The ARC is blocked.

The TDR tripping time stages are blocked or reset either by the set value Blocked or by
one of the following conditions:
O ARC: Operating mode PSx isset to Test HSR only permitted.

O |>>> starting is presentand ARC: TDR blocking by I>>> PSx has been
selected.

O The ARG is blocked.

O The number of permitted TDRs has been reached and thus no further TDRs are
permitted.
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3 Operation

(continued)

1 2 ] 3 [ 4

b 6 7
<
ARC: HSR block.
f. I>>>PSx
L * 1
— )
0
1 P 1l BRC: Block/ .
- set HSR
0: No : vﬂ reheaoa i0l
1: Yes
+ARC: HSR not
permitted
303 150 <
ARC: TDR block.
f. I>>>PSx
L * 1
1
0 |
1 T Y ARC: Block/ ¢
= t TDR
0" N *‘*[_J resem 105
1: Yes
DTOC: Starting ]
I>>>
[ 039 075 }
ARC: Operating
mode  PSx
b: ok omy
: TDR only
emitted
#3: Test HSR only
permit .
ARC: Blocked
[ 004 069 ]
«ARC: TDR not
permitted
303113 -
+ | Parameter |ARC: HSR block. |[ARC: TDR block. [ARC: Operating
£, I>>>PSx £, I>>>PSx mode ~ PSz
set 1 015 080 015 08 015 051 i
set 2 024 111 024 12 024 025
set 3 02 6 024 17 024 085
set 4 025 111 025 124 025 045
16 120 19750484

3-132 Blocking and resetting the tripping time stages

ARC cycle
An ARC cycle begins, provided that the starting condition is satisfied, with the presence
of a relevant starting option (DTOC/IDMT starting, starting via programmabile logic,
GFDSS, or start of a test HSR), as long as the signal ARC: Ready is present at this
time. As the ARC cycle proceeds, the signal ARC: Ready is no longer taken into
account,

An ARC cycle is running if the ARC is not blocked and one of the following conditions is
met:

O The operative time is running.

O A dead time is running.

0 The reclaim time is running.
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3 Operation

(continued)

Blocking the DTOC or

IDMT protection function,

the GFDSS function, and

programmable logic
If the ARC is ready, it will block the trip signals of DTOC and [DMT as well as those of the
GFDSS and the programmable logic via the signal ARC: Blocking trip. The ARC
permits the generation of a trip command by the other protection functions if one of the
following conditions is met:

ARC cycle running is not applicable, and the ARC is not ready.
The final reclaim time is running.

Only an HSR test is permitted (Test HSR only).

The ARC is blocked.

The operative time is elapsing while the tripping time is running.

A relevant starting type begins while a dead time is running.

s o Y o A i Y o H 0 R

One or more startings do not trigger a tripping time stage because the relevant
tripping time stages are disabled (t set to Blocked). If a tripping time stage is started
in this condition by additional starting, as long as no definitive frip command has been
issued, a trip command is again generated by the ARC.
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3 Operation

(continued)

Example of programmable
logic in the ARC

3-182

This example (see Figure 3-133 ) illustrates the possible interconnection and the binary
signal output for starting the tripping time stage via a logic input.

An input with serial operate delay and an AND element has been implemented by using
the programmable logic function. At the second input of the AND element, the function
ARC: Blocking trip has been connected in negation. The output of the AND element
needs to be included in configuration of the ‘m out of n’ selection of the general trip
command. The tripping time can be started by the output signal ARC: Start by
logic.

For this exampile the following list parameters need to be set from the local contro! panel
(see the section on ‘Setting a List Parameter’ in the chapter entitied ‘Local Control’).

List Parameter

LOGIC: Fct.assignm. _ OR e.g. LOGIC: Input 4 EXT
output 1 (address 034 003)
(address 030 000)
LOGIC: Fct.assignm. OR LOGIC: Output 1 (1)
output 2 (address 042 033)

' AND NOT ARC: Blocking trip

(address 042 000)

In general, any equation, within the programmable Jogic function can be used to start the
ARC ftripping time. ‘

One of thé options offered by the programmable logic is the triggering of the ARC by an
external protection device.
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3 Operation

(continued)

Signal 1
Signal 2
Signal n

<

L0GIC: Fet.
assignm. outp. 1
[ 030 000 ]

LOGIC: Op. mode t

<

o

output 1
L‘ [ 030 001 ]

m out of n

ARC: Fct.assgm.

tLOGIC
[ 015 033 ]

LOGIC: Output

1

t 0

1 out of n

LOGIC: Output 1 {t}

<

LOGIC: Fet.
assignm, outp. 2
{ 030 004 )

I___l

LOGIC; Op. mode t
output 2
[ 030 005 )

21 _II

mout of n

ARC: Blocking
tri
["0%2 000 1

16 120

LOGIC: Output 2 (t)

t
[ 042 035 ]

ARC: Start by
LOGIC
[ 037 078 }

LOGIC: Output 2

SBI50498

3-133 Example of programmable logic in the ARC

General Control Functions
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The entire ARC sequence is monitored and controlled by a sequence control function.

3-183



3 Operation

(continued)

1 2 3 l 4 | 5 6 7
. <
#ARC: Operating mode  PSx ARC: Operative time PSx
[os [ 3
ARC: HSR dead time PSx
L * 1
ARC: TDR dead time PSx |
[+ ]
BARC: No. permit. TDR PSx
[+ ]
BRC: Reclaim time PSx
L+ 1
— —
ARC: Enabled ® BARC: Trip signal
E;R‘c’lJR"ééy] & per. dime
runn1n§ '
&\ROM 068 037 005 1
C: Blocked C: Cycle
runnini
004 069 ] 037 800 1,
IN: General C: Dead time
CEREE 080 3 B (5057003
TOC: Starfing I> ! TD%: Dead time
runn,
040 036 ] 037 _003 1
TOC Starting C: Reclam time
runnin
04 029 036
TOC: Start]ing &xR Regcﬂ)se
I>3§9 075 1 3? OHSR
TOC: Starting BXRC: (Re)cfose
IN(>)40 077 1 al TDR
TOC: Starting . %RC 31g mterr
INSZO 041 ] 036 § ]
1§8§> Starting C: Blocking -
039 078 ] -~ . &\ROEZ 000 )
DMT: Starting C: Close
IrSEOPSBO ] request
. 303 102
%DM% Starting ARC: E%Rdnot .
&r§46 081 permitLe
DMT: Starting ARC: TDR not .
Iref neg> permitted
046 107 1 303 113
+ARC: Starting
GFDSS
303 151
ARC Start by
[zmc HER tglp t. :
elapsed R !
303 152 “
+«ARC: TDR trip t.
elapsed
303 153
ARC: Test HSR
A-B-C
[ 034 023 ]

% | Parameter ARC: Operating ARC: Operatlve ARC: HSR dead ARC: TDR dead ARC: No. permit. |ARC: Reclaim
mode . PSx time time PSx time PSx TDR__PSx time PSx
set 1 015 051 015 066 015 056 01b 057 015 068 015 05
set 024 025 024 035 024 030 024 03 024 037 024 02
set 3 024 085 024 095 024 030 024 09 024 097 024 08
set 4 025 045 025 055 025 050 025 051 025 057 025 04

17 180 10250114

3-134 ARC sequence control
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3 Operation

(continued)
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3.26.1 High-Speed Reclosure (HSR)

If the starting conditions are satisfied then any ARC-relevant protection startings will
trigger an ARC cycle. The startings set off the associated tripping time stages and the
operative time. If an HSR tripping time elapses during the operative time then the signal
ARC: Trip signal is issued provided that the trip signal is configured accordingly. This
signal can lead to a trip command if the function assignment for the trip commands is
configured appropriately. As the starting drops out, the operative time is terminated and
the HSR dead time begins. If there is no starting during the dead time, a reclosure
command is issued once the dead time has elapsed. The reclaim time is started
simultaneously. If there is no starting during the reclaim time, the signal ARC:
Reclosure successful isissued and the ARC cycle is terminated once the reclaim
time has elapsed.

If the HSR does not succeed and another starting occurs then a TDR is started if at least
one TDR is permitted. If TDR after HSR is not permitted then the current reclaim time
will be the last reclaim time of the ARC cycle. If the last reclaim time has elapsed and
another starting occurs then the tripping time stages are no longer started. Instead the
signal ARC: Blocking trip is set to a logic value of ‘0’ and a trip by other protection
functions is enabled. If a trip signal occurs during the last reclaim time then it will be
regarded as a definitive trip. The ARC cycle is completed after the last reclaim time has
elapsed. ‘

When the signal ARC: Cycle running appears, the signal ARC: Sig.interr.
CB trip (interruption breaker trip signal) is issued and is reset after the final HSR or
TDR of the current ARC cycle once the close command pulse time has elapsed. When
the signal ARC: Blocked appears during an ARC cycle, the signal is likewise
immediately reset.

If the operative time elapses before the starting drops out, the last reclaim time will be
started directly and the blocking of the protection trip signals is cancelled.

During the dead time, the P130C keeps checking whether any ARC-relevant startings

occur. If this is the case, the last reclaim time is started and the blocking of the protection -
trip signals is cancelled.
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3 Operation

(continued)

pa————— HSR successful re——— HSR has failed

i

77

ARC: Ready —/Z
[ 004 068 ) : |

]
[

7
Ve

|
|
|

ARC: Cycle A T
I' unn 1n8 00 ]

037

=
DTOC: Starting I> /
[ 040 036 ] I

«ARC: HSR trip
t. I> runn, 0
303 154

I
8

ARC: Trip signal
[ 039 099 1

|

|

|

|

!

!

|

|

|

!

DTOC: Tri % !
signal tI - |
I | | |
|

i

l

|

|

f

]

|

|

[

|

41 020 ]

\§_

MAIN: Gen. trip
command 1
[ 036 071 ]

|
|
!
|
|
|
|
I
|

i
f Terminaled

7 ”
ARC: Oper. time %

mf)"sl% o5 1 e @
!
{
l
|
|
[
|
l
[
|

ARC: Dead time
HSR runn,
[ Q37 002 ]

D
Lo

7
e ®

F@ i
7

MAIN: Close
command
[ 037 009 ]

ARC: Reclaim time
runnlng
036 042 }

N

N

ARC: Blocking // ; / Z ////

?
{042 000 ] | i l
o | a
ARC: Reclosure I J :
l I

successful
[ 036 062 ]

i

i
ARC Slg interr. _I// /'/ 00
[ 036 840 1

S
\
N
N
A\

g —f--N -
\\\i
N

[
I
|
|
!

|
I
|
-
i
|
I

V7

® ©) ® ®

+ | Parameter |[ARC: HSR trip. ARC: Operatlve ARC: HSR dead ARC: Reclaim
time I> PSx time  PSx time PSx time PSx
015 072 015 066 015 056 015 054

024 040 0624 035 024 030 024 028
025 000 024 095 024 090 024 08
025 060 025 055 025 050 025 048

set

BN [

@ MAIN: Close cmd.pulse time
ARC: No. permit, TDR PSx Setting: 0 '

18 m 58775194

3-135 HSR signal sequence
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3 Operation

(continued)

Test HSR '

A test HSR can only be triggered when the ARC is ready to operate and if the operating
mode has been set to Test HSR only permit. In this operating mode, the blocking of the
trip signals of the DTOC, IDMT and other protection functions is cancelled so that any
system fault can be properly cleared.

Once a test HSR has been triggered, a trip signal of defined duration is issued. The
subsequent sequence corresponds to a successful HSR (open and reclose command
once the HSR dead time has elapsed). Once the close command pulse time has
elapsed, further triggering during the reclaim time does not result in another HSR.

A test HSR can be triggered either from the local control panel or via a binary input and
adds an increment to the ARC: Number HSR counter.

Each ‘Test HSR' request that does not result in a test HSR generates the signal
ARC: Reject test HSR. '

i 2 l 3 4 5 6 7

.4
A ERC: Test HSR
A-B-C USER
[ 011 066 ]

1L 1 b 101 50ms B! —j ‘ ARC: Test HSR

A-B-C
0: don't execute [ 034 023 }

1: execute

ARC: Test HSR
A-B-C EXT
037 017 1 : .
C: Ready X BARC: Reject test

HSR
[ 004 068 1 [ 036 055 ]

19 60 + SBZ6040A

3-136 Test HSR
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3 Operation

(continued)

3-188

3.26.2 Time-Delay Reclosure (TDR)

Multiple reciosures using TDRs are possible if the operating mode is set accordingly. A
TDR may occur after an HSR if reclosing has occurred as the result of the HSR. If the
setting of the ARC operating mode allows only TDRs, then the TDR may occur
immediately. In both cases, however, the setting for ARC: No. of permit. TDR
PSx (Number of permitted TDRs) must not be equal to zero.

If the starting conditions are satisfied then any ARC-relevant protection startings will
trigger the associated tripping times. The reclaim time is started simultaneously. If an
TDR tripping time elapses during the operative time then the signal ARC: Trip signal
is issued provided that the trip signal is configured accordingly. This signal can lead to a
trip command if the function assignment for the trip commands is configured
appropriately. As the starting drops out, the operative time is terminated and the TDR
dead time begins. If there is no starting during the dead time, a reclosure command is
issued once the dead time has elapsed. The reclaim time is started simultaneously. If
no further TDR is permitted during the current ARC cycle then this will be the last reclaim
time. If the last reclaim time has elapsed and another starting occurs then the tripping
time stages are no longer started. Instead the signal ARC: Blocking trip is settoa
logic value of ‘0’ and a definitive trip by other protection functions is enabled. If a trip
signal occurs during the last reclaim time then it will be regarded as a definitive trip. The
ARC cycle is completed after the tast reclaim time has elapsed. If there is no starting
during the last reclaim time, the signal ARC: Reclosure successful will be issued.

If there is a new starting during the reclaim time and at least one TDR is still permitted
then the reclaim time is terminated and another trip is issued once the tripping time has
elapsed. Once the dead time has elapsed, a further reclosure.oommand is issued.

When the signal ARC: Cycle running appears, the signal ARC: Sig.interr.
CB trip (interruption breaker trip signal) is automatically issued. It is reset after the final
HSR or TDR of the current ARC cycle once the close command pulse time has elapsed.
When the signal ARC: Blocked appears during an ARC cycle, the signal is likewise
immediately reset.

If the operative time elapses before the starting drops out, the last reclaim time will be
started directly and the blocking of the protection trip signals is cancelied.

During the dead time, the P130C keeps checking whether any ARC-relevant startings

oceur. If this is the case, the last reclaim time is started and the blocking of the protection
trip signals is cancelled.
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3 Operation

(continued)

] : 1 : 1 : ; ‘ 1 ;
‘[ HSR has failed'i L‘Tﬁ*his 71 TDR successful o
// I
BRC: Ready "/'/’I ‘ !
[ 004 068 1 : ‘ |
|
BRC: Cycle 7707770000 i A,
running !
[ 037 000 | | : |
7 %
DTOC: Starting I> 224 7 | l
[ 040 036 ] | | | | |
| | - |
+ARC: HSR trip . ! . ! |
t, I> rumn. DN @ !
303 154 <_L <_l_ |
| i |
b7 )
«BRC: TDR trip \// | a1 |
t. I> runn. : ' |
303°155 | | l l | |
l i |
o N N7 |
BRC: Trip signal ! 12 T
[ 039 099 ] ‘|} l(: ]
Igr_ 1
V20 V2 A |
MAIN: Gen. trip 1% 72 7
command_1 ! [ |
[ 036 071 ) ! |
Terminated | Terminated [ l Terminated |
Y, 77
ARC: Oper. time // / !
runmn
0377805 1 5<:) L. ;<§> “ ®
0 ‘
ARC: Dead time 1 7 | l — 1
HSR rump, ; | ® | | [
(037 002 ) A | : i \
. | /R |
ITXIS%: Dead time \ T @ @ T |
runn,
{037 003 1 : I } - —
V% 7 %
MAIN: Close ! % 7 7
[coréu:x%x?ngog ] ] Q» @) ! |
: Terminated = Terminated Fﬂ»‘ 1
= = T
ARC: Reclaim time i 7 7 7 4@ Z —
unnin
r 036 842 1 | @ - ® @
A D e, 7, L
e Blockmg i I //// 77777 |
[ ogz 000 | | |
e
élf}ct Sig.interr. %//////// //// s //,/////////?/ ;’///////,/// Il
ri :
(036 040 1 |
ARC: Reclosure lz
successiul
[ 036 062 1}
A @ ® ® ® ® ®
+ [Parameter |ARC: HSR trip. ERC: TDR trip. ARC: Operative BRC: HSR dead ARC: TDR_dead ARC: Reclaim
time I> PSx time I> PSx time  PSx time PSx time PSx time PSx
set 1 015 072 015 073 015 066 015 056 015 057 015 054
set 2 024 040 024 041 024 035 024 03 24 03 024 028
set 3 025 000 025 001 024 095 024 090 24 09 024 088
set 4 025 060 025 06 025 055 025 05 025 05 025 048
@ MAIN: Close cmd.pulse time
% - ARC: No. permit. TDR PSx Setting: 2 —

3-137  Signal sequence of a failed HSR followed by a failed TDR and finally by a successful TDR
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3 Operation

(continued)

3.26.3 ARC Counters
The following events are counted:

O Number of high-speed reclosures (HSR) that have been carried out.
0O Number of time-delay reclosures (TDR) that have been carried out.

The associated counters can be reset individually or as a group.

1 7 3 4 5 6 7
ARC: (Re)close ¥ ARC: Number
signal HSR HSR A-B-C
[ 037 007 ] R [ 064 007 ]
ARC: (Re)close ¥ ARC: Number TDR
s;.gnal TDR
[ 037 006 ] R [ 004 008 ]
MAIN: General
reset
} 003 002 1
1: execute o1
<
ARC: Reset
counters
[ 003 005 ]
0
JL 1
0: don't execute
1: execute
il 100 SBZ5047D

3-138 ARC counters
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3 Operation

(continued)

Disabling and enabling
ground fault direction
determination using
steady-state values

Readiness of ground fault
direction determination
using steady-state values

P130C-301-401-601 / AFSV.12.08340 EN

3.27 Ground Fault Direction Determination Using Steady-State Values
(Function Group GFDSS)

Ground fault direction is determined by evaluating the neutral displacement voltage and
the residual current using the steady-state power evaluation method or, alternatively, the
admittance evaluation method. As an alternative, it is also possible to detect ground
faults (without direction determination in this case) using a steady-state evaluation
method based solely on current (steady-state current evaluation). In that case only the
filtered residual current is used as the ground fault criterion.

The functional sequence of ground fault direction determination can be influenced by the
auto-reclosing control function.

Ground fault direction determination using steady-state values (GFDSS) can be disabled
or enabled from the local control panel. The user can switch to the current evaluation
mode either from the local control panel or through an appropriately configured binary
signal input.

A readiness signal is issued for th‘e‘ selected evaluation mode if protection is active and if
ground fault direction determination using steady-state values (GFDSS) is enabled.

3-191



3 Operation

(continued)

i 3 5 7
«
GFDSS: General
enable USER
[ 016 060 ]
0
1 GFDSS: Enabled
0: No [ 042 096 ]
1
&
1: Yes
«MAIN: Protection _J
active
396 001
Pl
GFDSS: Operating
mode
[ 016 090 ]
—
1
2
3
1: Steady-state
power
2: Steady-state
current
& GFDSS: GF {pow.)
3; Steady-state readg .
admitt, [ 038 026 1"
GFDSS: GF (curr.) GFDSS: GF (pow.)}
eval, EXT not_read
[ 038 020 ] [ 038 027 ]
al GFDSS: GF (curr.)
readg .
[ 038 028 ]
1] GFDSS: GF (curr,)
not read
[ 038 029 ]
GFDSS: GF (curr.)
— evaluat,
[ 039 071 ]
X GFDSS: Rdmittance
readg
[ 038 167 ]
GFDSS: Admittance
not readg
[ 038 168 ]
{ 150 19750024 |
3-139 Enabling, disabling and readiness of ground fault direction determination using steady-state values (GFDSS)
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3 Operation

(continued)

Conditioning of the

measured variables
The neutral displacement voltage calculated by the P130C from the three phase-to-

ground voltages is used for steady-state power evaluation. The current transformer is
designed spegcifically for this application so that it has a low phase-angle error.

VA-G £ 3 :
VB-G 3 GFDSS: VNG .
vc-6 +
304 150
2 & 4075012
3-140 Conditioning of the measured voltage
3-193
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3 Operation

(continued)

3-194

3.27.1 Steady-State Power Evaluation

In order to detect the ground fault direction, ground fault direction determination by
steady-state power evaluation requires the neutral-point displacement voltage and the
residual current. The frequency given by the setting f/f.om is filtered from these quantities
using Fourier analysis. Three periods are used for analysis if the setting selected for the
timer stage GFDSS: tVNG> is greater than or equal to 60 ms. This means that
typical ripple control frequencies are suppressed in addition to all integer-frequency
harmonics. If the timer stage has been set for values less than 60 ms, only one period is
used for filtering purposes.

Measurement is enabled after timer stage tVNG> has elapsed, this stage is started by
the trigger VNG>. The sign of either active power GFDSS: Oper. mode GF
(pow.) ‘cos phi circuit’ or reactive power GFDSS: Oper. mode GF (pow.)
"sin phi circuit’ is used for direction determination, depending on the operating mode
selected — cos phi circuit or sin phi circuit. Connection of the measuring circuits is taken
into account by the setting GFDSS: Measuring direction. With the standard
connection, a decision for ‘LS’ is reached in the case of a ground fault on the line side
and ‘BS’ in the case of a ground fault on the busbar side.
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3 Operation

(continued)

1 2 l 1 4 1 7
/L /(
GFDSS: > 5S: >
GFDSS ar (pow.) . FDSS: VNG GEDSS: tVNG
F3S% o026 [ 016 062 ] [ 016 061 ]
«MAIN: General d
staszpc[té;ng int. o t J GFD? Grd. fault
—] — ow, /a
009 037 ]
GFDSS: VNG> .
- tmggered
P 304 153
GFDSS: f/fnom
¢ (pow,meas.)
[ 016 091 ]
I o .
+«GFDSS: NG — f‘\‘j GFDSS: VNG 3
Vv £il
4 150 % + t!irl?Za
GFDSS .mode GI’DSS Measuring
GF Fow ] direction ]
016 06 07
m o 16 063 - [ 016 070
8V 1
2
1: cos phi 1: Standard
circuit
2: sip phi 2: Opposite
circuit
#1; cos phi
circuit
#2; sin phi
circuit
c c
— —
)3
53 GEFDSS: Direction
Q - 21 30¢ 153
+H :
GFDSS: Direction
304 1854
c
+
GFDSS: P *
304 255
GFPSS: Q ¢
304 156
SEZE0THA
3 180 7
3-141 Direction determination in the power evaluation mode
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3 Operation

{continued)

cos o circuit

The direction decision is not enabled until the active component of the residual current
exceeds the set value and the phase displacement between residual current and neutral
displacement current is smaller than the set sector angle. The sector angle makes it
possible to extend the "dead zone” to take into account the expected phase-angle errors
of the measured variables. These settings make it possibie to achieve the characteristic

shown in Figure 3-142.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.

4 100

0

A'VNG Yavd
7

-~ GFDSS: Sector
,  angle BS

Z —

7
// GFDSS: IN,act>/ ,
IN,reac> BS )
AT
LT

-

N
& i;F\Ll)gs: IN,aIcJ§>/§

T2 N
\%&\\

,reac>

\

90°

IN

D3Z30BLA

3-142

3-196

Characteristic of ground fault direction determination by steady-state power evaluation, operating mode cos 1]
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3 Operation

(continued)

sin o circuit

The direction decision is enabled if the reactive component of the residual current has
exceeded the set threshold operate value. These settings make it possible to achieve

the characteristic shown in Figure 3-143.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is biocked by the auto-

reclosing control function (ARC) if the ARC is able to form a trip command.

Lﬁ, 100

VNG

p
l,
l
I

ek

B 00°

it LA
7 7
‘////%

P
g

IN

D5250B14A

3-143 Characteristic of ground fault direction determination by steady-state power evaluation, operating mode sin ¢
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3 Operation

(continued)

i 2 3 4 5 6 ] 7
GFDSS: GF (pow.) -
readg
[ 038 026 ]
GFDSS: Op. mode
fFopgwéé? ]
1 ; ; 1,3, 4
£1; cos phi _ms v
circuit :DL
2 sir}tphi _jﬂ 23,4
circui
— —
«GFD5S: P
i IN,act 1, 3
+ GFDSS: VNG
filtered
304 152
+GFDSS: Q ;
ot 156 IN, reac 2, 4 ’ g
4 GFDSS: Curr,
IN, reac g.u.
3 [ 004 045" )
1 2l £ ) - GFDSS; Current
> GEDss: I act>/ edstohs™y
DSS: Direction . {14 ¢ IN, reac> '
o%g irection jj [ 016 064 ]
304152 - ————1
+ I —
<
(I;SDSS: Ellégcb/
! . Directi P ¢ IN, reac
ogES‘DSS Direction A_‘(j [ 016 067 ]
04 154 b—‘j
H o —
BRC: Blocking
tr1;43
[ 042 000 ] -
GFDSS: Starting
L : forwvard/LS
[ 009 040 ]
— [~
L & o CGFDSS: Trip
SLgnal forw./LS
9 [ 009 031 }
« b4
T GFDSS: Operate GFDSS: Release
- delay LS delay LS
< [ 016 066 ] [ 016 072 ]
GEDSS: Sector —1 —1 L -
—— cangle t 0 t . pi
ol oss 3 s e B
W {009 035 )
»— @ < sector angle LS |—
.4 <
GFDSS: Operate GFDSS: Release
. . |delay % delay BS # gFESS:Blgelease
GFDSS: Sector [ 016 069 ] [ 016 073 ] Ly
—T1C angl[e BS 1 - —]
016 068 ) t 0 0 t FDSS: D
e b y Y g ¢ Direct,
[ & 2 & backward/BS
51 [ 009 036 ]
4 ¢ < sector angle BS - :
GFDSS: GF (curr.)
P85y
&
v
GFDSS: Starting
backw. /BS
[ 009 041 ) {
6 o o |

3-144 Output of direction decisions in the power evaluation mode
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3 Operation

(continued)

3.27.2 Steady-State Current Evaluation

The frequency given by the setting f/fom is filtered from the residual current using Fourier
analysis. Three periods are used for steady-state current evaluation. If the current
exceeds the set threshold value, then a ground fault signal is issued after the set operate
delay has elapsed.

1 2 3 4 5 6 7
GFDSS: Admittance 37
readg -
[ 038 167 1
GFDSS: GF (pow.)
readg
{038 026 )
| .
‘| GFDSS: GF (curr.) X L4 b4 4 <
readg GFDSS: f/fnom GEDSS: IN> GFDSS: Qperate GFDSS: Release
[ 038 028 ] ¢ (curr.meas.) delay IN delay IN
+MAIN: General d [ 016 092 ] [ 016 093 ] [016 094 ] ["016 095 ] J GFDSS: Ground
starting int. —1 [ & fault (curr,)
306 539 [ 009 038 1
m = T v 9 t
v
GFDSS: Op, delay «
IN elapsed
304 157
GFDSS: IN> *
triggered
304 258
GPPSS: IN +
filtered
304 158
GFDSS: Curr.
IN filt, p.u.
[ 004 047 )
1 il 19750554
3-145 Evaluation of residual current

Counting the ground faults

The number of ground faults is counted.

together with the other counters.

The counter may be reset either individually or

1 2 3 6 7
«GFDSS: Op, delay GFDSS: No. GF
IN elapsed (curr. meas)
04 157 . [ 009 003 ]
GFDSS: Reset
counters
[ 003 004 }
0
I 1 >1
0: don't execute
MAIN: General
reset 1: execute
) 003 002 1
1: execute
B 60 {107508RA

3-146 Counting the ground faults
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3 Operation

(continued)

3-200

3.27.3 Admittance Evaluation

In order to detect the ground fault direction, ground fault direction determination in the
admittance evaluation mode requires the neutral-point displacement voltage and the
residual current. The frequency given by the setting f/f,on is filtered from these quantities
using Fourier analysis.

Measurement is enabled after timer stage tVNG> has elapsed; this stage is started by
the trigger VNG>. The sign of either active power GFDSS: Oper. mode GF
(pow.) ‘cos phicircuit’ or reactive power GFDSS: Oper. mode GF (pow.)
‘sin phi circuit’ is used for direction determination, depending on the operating mode
selected — cos phi circuit or sin phi circuit. Connection of the measuring circuits is taken
into account by the setting GFDSS: Measuring direction. With the standard ‘
connection, a decision for 'LS’ is reached in the case of a ground fault on the line side
and ‘BS’ in the case of a ground fault on the busbar side. The setting GFDSS: ‘
Correction angle is provided to compensate for phase-angle errors of the system
transformers.
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3 Operation

(continued)

( 1 2 . 3 ‘ 4 L b [} 7
< «
"DSS: > :
‘MA%N:LGene;a% GFDPSS: VNG GFDSS: tVNG>
S Lo 062] L[ o6 081 )
GFD(SiS: Admittance _ g r
rea
{ o3§ 167 ] ] o t 80 ms GggS?;dI(‘s‘rd. fault
‘ ( 008 037 )
GFDSS: VNG> *
- triggered
P4 304 15
1 GFpss: f/fnom
¢ {pow.meas.)
016 091 ]
-, .
+GFDSS: VNG - GFDSS: VNG L3
. ¥ % "l'
304 150 Y /f_‘_.__——_ : fi if‘rl(siza
GFDSS: Op. mode GFDSS; Measuring
GF pow./adm ] dirfctlon
7
o Y 016 063 - 016 070 ]
Y *1 1 1
2 2
1; cos phi I: Standard
circuit
2 sin phi 2: Opposite
cireuit
«
GFDSS: Correction
¢ angle
[ 016 110 ]
L c
L‘i — —
®
P
- GFDSS: Direction
[ _ & |21 18
[} 21 I Al 308 133
7 + e
L GFDSS: Direction
k21 gg
304 154
c &
+ —
GFDSS: P *
304 155
GFDSS: @ .
304 156
4 180 ‘ ’ 19750368
3-147 Direction determination in the admittance evaluation mode
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3 Operation

(continued)

cos ¢ circuit
The direction decision is enabled if the conductance G(N) in the residual current loop has
exceeded the set threshold operate value. This setting makes it possible {o achieve the
characteristic shown in Figure 3-148.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.

o
000

[ G

- 90°

180°

10 i 1975059

3-148 Characteristic of ground fault direction determination by steady-state admittance evaluation, operating mode cos ¢
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3 Operation

(continued)

sin ¢ circuit

The direction decision is enabled if the susceptance B(N) in the residual current loop has
exceeded the set threshold operate value. This setting makes it possible to achieve the
characteristic shown in Figure 3-149.

Output of the direction decisions is operate- and release-delayed.

The trip signal of the GFDSS function for the forward direction is blocked by the auto-

reclosing control function (ARC) if the ARC is able to form a trip command.

H 100

2700 -

L

/ GFDS§(:NG>(Ng§ / %

.

7

180°

O

////

= 90
IN

19750604

3-149 Characteristic of ground fault direction determination by steady-state admittance evaluation, operating mode sin ¢
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Operation

(continued)

i 2 { 3 4 5 6 7
GFDSS Admittance _._
[ 03§ 167 1
GEDSS: Op. mode
GF pow. /adm
)l 0l 06}3x & 1,3, 4,5
cos phi q r*i '
c1rcu1tp ] ! '
;s phi R 2,3, 4,5
circui — —
+GFDSS: P
304 155 G{N) 1,3
«GFDSS: VNG
filtered
3pd 157
+GFDSS: Q .
304 156 B(N) 2, 4 ,
Y(N) 5
GFDSS: admitt.
5 Y .U,
P [ 0047191 ]
| GFDSS: Conduct.
3 G(Nz) p.u.
1 . [ 004 192 ]
T . GI’DSS Suscept
" GEDSS: GIN)> / P90 By
+GFDSS: Direction _i@ CB(N)E 01‘156 111 ]
LS
304 153 1
L GFDSS: Startin
LT forward/LS d
09 040 ]
P ;
GEDSS: G(N}> /
+GFDSS: Direction _—_lE CB(N)E(?& 112 ]
BS
304 154 |
L GFDSS: Starting
7 backw. /BS g
[ 009 041 ]
- Ml GFDSS: Trip
ARC Blocking Sl nal forw /L8
. 003 031"
£ 882 000
P4 <
GFDSS: Operate GFDSS: Release
delay LS delay LS
[ 016 066 ] [ 016 072 ]
— 1
L]t , 01 2t |0 t — GFDSS: Direct.
& forward/LS
[ 009 035 )
£ <
GFDSS: Operate GFDSS: Release
delay BS delay BS
[ 016 069 ] [ 016 073 ]
L — GFDSS: Di t
| DSS: Direct.
t 0 51 0 t i backward/BS
U — 2 [ 009 036 ]
=a
GEFDSS: GI‘ {curr.)
not real
038 02; 1 .
{
1 m ‘ 19750574
3-1560 Output of the direction decisions in the admittance evaluation mode
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3 Operation

(continued)

Non-directional ground
fault determination

in the admittance evaluation mode, the non-directional ground fault determination
function can serve as backup protection in case, for example, the active component G(E)
is too small for directional determination.

The admittance in the residual current loop is used in the evaluation. If the current
exceeds the set threshold value, then a ground fault signal is issued after the set operate

delay has elapsed.

The trip signal of the non-directional ground fault determination is blocked by the auto-
reclosing control function (ARC) if the ARC is able to form a trip command.

i 1 2 | 3 ‘ 4 1 5 l 6 B
GFDSS: Oper.delay ¢

GFDSS: Admittance i P4 / Y(N)ai‘ 1%laps

readg GFDSS: Y (N)> GFDSS; Operate GFDSS: Release

[ 038 167 ] c delay Y(N)> delay Y{N)>
+MATN: General d [ 016 113 ] ["016 114 ] [ 016 115 ]

starting int.

. 306 53§ .

N . 8 6 _t GFDSS: Trip Y(N)>

o[ 009 075 1

GFDSS: GF (curr.) 51
readg =
[_038 028 2

GFD5S: GF (pow.)

readg

[ 038 026 1

GFDSS: Tri)
signal Y (N)>
[ 009 072 ]

ARC: Blocking

tri; ,
{ 022 000 ] GFDSS: Starting
Y
[ 009 074 )
13 & 1025038
3-151 Admittance evaluation
3-205
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3 Operation

(continued)

3.27.4 Counting the Ground Faults Detected by Steady-State Power and
Admittance Evaluation

The number of ground faults and direction decisions is counted. The counters can be
reset either individually or as a group.

1 2 3 4 5 6 7
+GFDSS: Oper.delay - GFDSS; No. GF
Y (N)> elaps admitt, Y(N)

304 175 o [ 009 060 ]
GFDSS: Grd. fault + GFDSS; No, GF
ow, /adm, ower/admitt.
F 009 037 1] R FOOQ 002 ]
GFDSS: Direct. + GFDSS: No. GF
forvard/LS forward/LS
[ 009 035 ] R [ 009 000 ]
GFDSS: Direct, + GFDSS: No, GF
backward/BS backward/BS
[ 009 036 ] R [ 009 001 ]

v
GFDSS: Reset
counters
[ 003 004 ]
0

JL 1 {31}
MAIN: General 0: don't execute
reset
/[l 003 002 ] 1: execute

: execute

14 & - 19750314

3-1562 Counting the ground faults
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3 Operation

(continued)

3.28 Motor Protection (Function Group MP)

A motor protection function is implemented in the P130C. This motor protection function
is designed especially for protection of directly switched, high-voltage asynchronous
motors with thermally critical rotors. Optimized protection functions are available for this

application:

O Overload protection with thermal replica of the motor (complete memory)

O Inclusion of heat dispersion processes in the rotor after several startups

O Separate cooling time constants for running and stopped machines

O Startup frequency monitoring for the number of startups, restart blocking

O Heavy starting logic

O Locked rotor protection

O Logic function for the operating mode with thermal overload protection (THERM)
O Special startup measured values for commissioning

The definite-time overcurrent protection stages and the unbalance protection function,
which are necessary for comprehensive motor protection, are described in this chapter in
the sections on DTOC protection and unbalance protection (12>), respectively.
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3 Operation

(continued)

Enabling or disabling motor

protection
Limit value monitoring can be disabled or enabled from the local control panel.
Moreover, enabling can be carried out separately for each parameter set.

<

MP: General
enable USER

[ 017 059 ]
1

1 | MP: Enabled
0: No ’J [ 040 115 )

1: Yes

Pl
MP: Enable
PSx

Lo+ 1
| —

0: No

1: Yes

+ | Parameter MP: Enable
PS>

1 024 148
024 147
3 024 197
4 025 147

0

D
o [+t et

o)

1 100 19750734

3-153 Enabling or disabling motor protection

o
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3 Operation

(continued)

Starting conditions

The overcurrent stage | 1> serves as the starting stage for the overload protection
function. The maximum value of the three phase currents is evaluated. The reference
quantity for operate value and tripping time is the set reference current lerp. The current

stage operates when | erp> IS exceeded.

The output signal of the overcurrent stage luret > is the starting signal.

P130C-301-401-601 / AFSV.12.08340 EN

i 4 7
P4
MP: BEnabled c
g 040 115 ] |
«MAIN: Protection MP: Iref
active PSx
306 001 * ]
i CoMP MP: Factor kP
1B PSx 0 N 1
ic — -
MP: IP,max ¢
Imax IP,max r.m.s./Iref & e
304 740
1T Iref*kP
P4
MP: Operatin
modeOp PSx ¢
L
I_ 3
0 MP: Starting
k*Iref>
1 [ 041 057 1}
0: Without THERM
1: With THERM - MP: St. N
' = kp*Iref>/Istup>
+MP: Istup> 304 703
304 702
+ [Parameter |[MP: Iref MP: Factor kP M¥P: Operating
PSx PSx mode _PSx
set 1 017 01 017 040 018 041
set 2 024 13 024 132 024 142
set 3 024 181 024 182 024 192
set 4 025 131 025 132 025 142
? 0 19750744
3-154 Starting conditions
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3 Operation

(continued)

Recognition of operating
state

Overload memory

3-210

3.28.1 Overiocad Protection

In order to control the overload protection function, i.e., for optimized thermal tracking, the
P130C is equipped with an operating state recognition function. The possible operating
states of a directly switched asynchronous motor are detected by way of different trigger
stages, as follows:

O Machine stopped:
If the measured maximum r.m.s. phase current falls below the current threshold of 0.1
lrety the 'machine stopped’ state is recognized. No-load currents of asynchronous
motors will definitely be above the current threshold of 0.1 |

0O Machine running: '
if the measured maximum r.m.s. phase current is above the current threshold of
0.1 |, the ‘machine running’ state is recognized.

O Overload range:
The overload range of a machine includes all those currents that exceed the
maximum permissible continuous thermal current of the machine. If the measured
maximum r.m.s. phase current exceeds the current threshold of Ik,,efp> then an
increment is added to the overload memory.

0O Startup: |
The onset of startup in a directly switched asynchronous motor is detected when the
measured maximum r.m.s. phase current exceeds the current threshold of '
MP: IStUp> PSx for a set minimum period tisyp>. The end of a startup process is
detected when, after onset of startup has been identified, the measured maximum
r.m.s. phase current falls below the current threshold of 0.6 |gyyp>.

The thermal overload protection function implemented in the P130C is designed
especially for protection of motors with thérmally critical rotors, a very common motor
type. A special overload memory is included for this application. This memory contains a
replica of the excess temperature of the protected object relative to the temperature of
the coolant over a range of 0 to 100 %. The following memory loading values have a
particular significance in conjunction with this model:

O 0 %:
A value of 0 % represents the cold state of the protected object, i.e., after the
protected object has cooled down to ambient temperature.

0O 20 %:
A value of 20 % represents the minimum load of the overload memory WIth the
protected object at operating iemperature or after initial startup. A running machine is
always considered as being at operating temperature.

O 40 %:
A value of 40 % temporarily represents the minimum load of the overload memory
after two consecutive startups of the protected object.

0 60 %:
A value of 60 % temporarily represents the minimum load of the overload memory
after three consecutive startups of the protected object.
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3 Operation

{(continued)

O 100 %:
As soon as the overload memory reaches a value of 100 % (trip threshold), an
overload protection trip is issued. The hysteresis for a defined release of the trip
signal is 1 %.

The overload memory mapping process that results in a replica of the actual thermal
conditions in the protected object includes the following operations:

O Mapping of heating:
The overioad memory increases continuously by increments if the measured
maximum r.m.s. phase current exceeds the current threshold of e p> (overioad
range). The rate of this increase is a function of the magnitude of the maximum r.m.s.
phase current and, to some extent, of the selected tripping characteristic
MP: Character. type P PSX.

O Mapping of heat transfer: _
If a startup has been detected and the maximum r.m.s. phase current falls below the
current threshold of 0.6-lgy,,>, then a continuous pre-discharge of the overioad

memory will automatically occur, governed by the time constant

MP: Tau after st.-up PSx of the overload memory. This time constant is used to
map the heat transfer in the asynchronous motor from the copper of the rotor to the
rotor core. This continuous pre-discharge is linear until the minimum load after
startup (described above) is reached, which is a function of the count on the startup
frequency counter. The rate of this pre-discharge is constant. 40 % discharge

(Tater starup = 20) ithin a time period of 60 s, for example.

O Mapping of cooling: _
If the measured maximum r.m.s. phase current falls below the current threshold of
luretp> @nd if the mapping of heat transfer, if applicable, has been completed, then
cooling of the protected object is simulated by continuous overload memory
discharge. If the machine is running, the discharge will be governed by the cooling
time constant MP: Tau mach. running PSx and will continue until the minimum
loading state of 20 % is reached. If the machine is stopped, discharge will be
governed by the constant MP: Tau mach. stopped PSx and will continue until
the minimum loading state of 0 % is reached. Discharge is an exponential function of
time. The cooling time from an initial value'mg to an interim value of m(t) can be

determined as follows:

. . mg — 02
B Machine running: t=1T jachine.running’ In———-—m(t) 02
: . Mo
E Machine stopped: £ = Tmachine.stopped .Inﬁ;(t_)
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3 Operation

(continued)

Startup frequency
monitoring

3-212

A startup counter in ‘count down’ circuit configuration is included in the P130C for startup
frequency monitoring. Depending on the setting MP: Perm. No. st.-ups PSx, the
permissible number of consecutive startups is either ‘three from cold or two from warm’
or 'two from cold or one from warm’. The counter reading at any given time indicates the
number of consecutive startups that are still permitted. The startup counter is controlied
as follows (see Figure 3-155):

O

Decrementing the startup counter (number of startups still permitted):

As the end of a startup is detected, the startup counter is decremented by ‘1'. If the
counter reading reaches its minimum value of ‘0,” then the ‘RC blocking’ signal is
formed and can - and indeed should - be configured to an output relay for the
purpose of CB closure blocking.

O Incrementing the startup counter (number of startups still permitted)

If the setting for the permissible number of consecutive startups is ‘three from cold or
two from warm’ and the machine is running, then the startup counter is incremented
by ‘1" if the overload memory charge drops below a threshold value of 40 % or 22 %,
respectively, in conjunction with simulation of the cooling of the protected object. If
the machine is stopped then the startup counter will be incremented by ‘1’ if the
overload memory charge drops below 40 %, 20 % or 2 %, respectively, as cooling of
the protected object is simulated by the model.

If the setting for the maximum permissibie number of consecutive startups is ‘two
from cold or one from warm’ and the machine is running, then the startup counter will
be incremented by the value *1’ if the overload memory charge drops below the
threshold of 22 % as cooling of the protected object is simulated by the model. If the
machine is stopped then the startup counter will be incremented by ‘1’ if the overload
memory charge drops below 20 % or 2 %, respectively, in conjunction with simulation
of protected object cooling.

The ‘RC blocking’ signal is withdrawn if the overload memory charge falis below the
40 % threshold (for three consecutive startups from cold or two from warm) or 22 %
(for ‘two from cold or one from warm’).
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(continued)

40 =

min % % Overload memory

1004 —— —
B — —
o — —

A Startup counter

b — b — -

3 100

SBI50G4A

3-155 Overload memory and startup counter

Heavy starting logic
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The heavy starting application involves a situation in which a machine’s startup time
tStUp exceeds its maximum possible blocking time tg. from operating temperature. For

this application the P130C is equipped with a special logic function that can be activated
by the following two settings:

O The permissible number of consecutive startups is limited to ‘two from cold or one
from warm’ (MP: Perm. No. st.-ups PSx).

O For the permissible startup time tgyy, (MP: St.-up time tStUp PSx), a higher
value is set than for the maximum permissible blocking time tg from operating
temperature (MP: Blocking time tE PSx). These two setting values are only
relevant for this particular application; if both settings are identical, they have no effect
on the protective function and the heavy starting logic is not active.

If this logic function has been activated, then the two timer stages tg and tgwp are started

at the time when the onset of a startup is detected, corrected by the discrimination time
tistp>- Once the set time tg has elapsed, the logic function checks to see whether the

machine is actually running. The presence of an external signal — from an overspeed
monitor, for example — serves as the criterion for a running machine.

If a running machine is detected once the set time t¢ has elapsed, then the overload

memory charge is automatically frozen and tracking is only restarted after the set startup
time tswp has elapsed. Ifa jocked rotor state is detected after the set.time tg has

elapsed, the overload memory is automatically set to a value of 100 %, which leads to an
immediate trip decision.
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3 Operation

(continued)

Tripping time
characteristics :
The P130C user can choose between the following two tripping time characteristics:

O Reciprocally squared t=(1-mg)-tg - 36 >
(l/iref)
(I/Iref)2
O Logarithmic: t:(1—m0)~t61m 36 InT—5—
(l/lref) -1

where mg in each case signifies the pre-charging of the overload memory at time t = 0.
With reference to the basic physical mode! (two-body model), the logarithmic
characteristic in the overload range also takes into account heat transfer to the coolant,
but this heat transfer becomes less significant as the overcurrent increases. At =61,

for example, the tripping time increase is only about 1.4 % and is thus below the specified
accuracy of the protection device. In the low overcurrent range, selection of the
fogarithmic characteristic guarantees significantly higher tripping times than selection of
the reciprocally squared characteristic (see Figure 3-156) since in the overload range the
reciprocally squared characteristic always disregards heat transfer to the cooling
medium. The possibility of choosing between two different tripping time characteristics
takes into account the fact that the user or the application may require a more restrictive
or less restrictive type of protection. For currents in excess of 10 I, the tripping times

are limited in the direction of lower values.

/

The equation for determining the setting value tg;os can be derived from the above

equations for tripping time t. For this purpose the startup current lgang and the maximum
permissible blocking time from cold ¢y 5014 for the asynchronous motor must be known.

Setting the overioad protection function on the basis of the ‘cold’ tripping time where
mg =0 % (‘cold curve’) is permitted since the conditions for a machine at operating

temperature are automatically taken into account. The conditional equations for the
setting value tgo; are therefore the following:

(‘starlup /Iref )2

O For the reciprocally squared characteristic we set: tel, = toiockcold 6

1
(Istartup /Iref )2
(lstartup /lref )2 -1

O For the logarithmic characteristic we set: g = tyoo coid °

36-In
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3 Operation

(continued)
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3-156 Tripping time characteristics
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3 Operation

(continued)

10000
1000
100
tins
10
1
0,1
1 2 3 4 5 6 7 8 9 10
I/ Iref
A = logarithmic characteristic D = reciprocally squared
(at t6lref=100s) characteristic (at t6iref=10s)
B = reciprocally squared E = logarithmic characteristic
characteristic (at t6lref=100s) (at tblref=1s)
C = logarithmic characteristic F = reciprocally squared
(at tBlref=10s) characteristic (at t6lref=1s)
S8Z50D6A
3-157 Tripping characteristic of motor protection (at l/lref < 2.5 we have m=0.2, at l/lref > 2.5 we have m=0)
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3 Operation

(continued)

Plausibility conditions

Initialization or plausibility
check of the thermal replica

P130C-301-401-601 / AFSV.12.09340 EN

A number of plausibility conditions need to be observed in order to ensure that the
protected object is given optimum protection and that unintended tripping is prevented.

O If the permissible number of consecutive startups is set for the sequence 'three from
coid or two from warm' and if this set permissible number of consecutive startups is
also intended to be used up during operation, then the heating during startup in the
overioad memory (OL_DA: Heat. dur. start-up) must not exceed 60 %. If the
calculation is based on a constant startup current (OL_DA: Start-up current) over
the entire startup period, then we obtain the plausibility condition tgq,p <
0.6-tpjock.colg: HOWever, since the startup current decreases during the course of the
startup time (OL_DA: Time taken f. startup), thereby causing rate of memory

charging to decrease as well, one can therefore assume that there is a corresponding
extra margin, for all practical purposes.

O The setting value for the overload protection function is determined on the basis of the
* stated maximum permissible blocking time from the cold state ty ook cojg- However,

when a machine at operating temperature is connected, a protective trip during the t¢

period must be guaranteed. Therefore, it is always necessary to check the plausibility
condition tyjoek coig < 1-25-1 and make sure the condition is met.

Under the following conditions, the P130C will not be able to track the thermal replica of
the protected object, and re-initialization of the thermal replica will be triggered :

[0 The power supply has been interrupted.
O Protection has been disabied.
0 Motor protection has been disabled.

If the above conditions no longer apply, a plausibility check of the thermal replica is
automatically performed prior to cyclic processing.

O Operation condition 'machine running' but not 'starting up”.
A cyclic plausibility check of the thermal replica is carried out such that if the overload
memory's charge is below 20 % it is increased to the minimum value of 20 %
(= machine at operating temperature).

O Operation condition 'machine starting up":
Once the end of a startup is detected and the startup counter is decremented as a
result, the charging state of the overload memory is increased, if appropriate, to the
associated minimum value.

For each of the above procedures involving initialization or a plausibility check of the
thermal replica, the charging stage of the overioad memory is always coupled to the
reading of the counter for ‘number of startups still permitted’ (MP: St-ups still
permitt.) Therefore, if the overload memory is set automatically, the counter reading is
also changed to a plausible value as a function of the protection setting.
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3 Operation

(continued)

Logic function for the
operating mode with
thermal overload protection
(THERM)

3.28.2 Special Overfoad Protection Cases

For particular applications, the machine may be operated in the overload range for a
longer period of time. In such cases the motor protection function (MP) is too restrictive.
For these applications the MP and THERM protection functions are combined. The MP
protection function then serves as rotor protection and the THERM protection function as
stator protection.

If MP; Operating mode PSx is setto With THERM, the overioad memory will be
incremented when the maximum r.m.s. phase current is above the set current threshold
current threshold MP: fgiy,> PSx. If this threshold is not exceeded, the memory
contents after a startup will initially be decremented until the mapping of the heat transfer
from the copper of the rotor to the rotor core is complete. Thereafter, the overload
memory will maintain a constant load and the thermal model of the thermal overload
protection function (THERM) will become active. With the onset of another startup of the

" asynchronous motor (not the first startup), the thermal model of the THERM protection

function will be temporarily blocked during the startup time.

1000

100

tins 10

MP protection: set reciprocally squared characteristic, t6lref = 1 s

THERM protection: set time constant 1 = 300 s, trip limit value = 100 %

3 4 5 6 7 8 9 10
1/ lref

S8Z50F3A

3-158 Tripping characteristic of motor protection with operating mode ‘With THERM' (‘cold’ characteristic)
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(continued)

Change of threshold for

‘reclosure permitted”
Depending on the particular application, it is possible to change the overload memory

threshold value assumed for general use, when simulating protected object cooling, to
either 40 % (with ‘three startups from cold or two from warm’) or 22 % (with ‘two startups
from cold or one from warm’). This set threshold value MP: RC permitted, ©<
PSx can differ from these average values so as to be more or less restrictive.

3-219
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(continued)

) 2 3 4 5 3 7
4
MpP: 'l‘herm repl.
block EXD T ¢
[ 040 044" )
MP: Character.
type P PSx
Setti Setti [ : ]
ettin ettin .
b Character, Mp: Pein, No. IP; thixet
type P PSx si.~ups PSx [ % ]
1: Reciprocal 2.1: 2/1 cold/warm MP: Tau after
squared 8t.-up PSx
2: logarithmic 3.2: 3/2 cold/warm [ = ]
MP: Tau mach.
+MP: St, e Fnnne PSx ]
kP*Iref>/Istup>
308 703 MP: Tau mach,
—1 [ ) stopped PSx ;
«MP: IP max ] [ * . e
r.m.s./Iref MP: Perm. No.
308700 st.-ups PSx
. *
«MAIN; Protection _,,_c<°'1 Iref ‘ MP: RC permitted,
active 6< PSx
306 001 [ * ]
1 — -
u ¢
i S Trip memory and
Sequence control | MP: Therm.repl,
: P
WP: IStUp> P t Machine stopped : : :
LI PSx MP: tIStUp> St.~up, | MP: Trip signal
* 1 PSx t:une tStUpPSx [ 040 046 ]
1 — [ 017 042 ] [ 017 043 ]
— | | MP: St-ups still
t 0 £ 0 ermitt
L] ing o ¥ T obded . y 004 012 ]
_‘ — %{: i{eglosure
i i ocke
Machine starting up (040 049 ]
MP Blockin
tine b PSx ¥p: Trip by
failed st—up
[ 017 044 ] [ 041 081 ]
il 21[® Freeze memor¥ .
t 0 With heavy starting
p—| ————————
M@morﬁ 100%
With heavy startmg
MP: Speed monitor . Machine runnin
n> EXE ; . g .
7040 045 7 With heavy starting
MP: lReset therm. R
re ica .
Bi1%083 MP: Startup
[ 040 119 ]
| MP: Block. : .
Sequence control replica THERM
Not dur, lst startup 30 700
MP: Machine .
stopped
304 701
Mp: Istup> +
a0 702
x| Parameter [MP: Character. MP: t6Iref MP: Tau after MP; Tau mach, MP: Tau mach. MP: Perm. No.
type P PSx PSx st.-up PSx running PSx stopped PSx st.-ups PSx
set 1 017 029 017 041 018 .042 017 088 017 089 017 047
set 2 024 135 024 136 024 137 024 13 024 139 024 140
set 3 024 185 025 186 024 187 024 18 024 189 024 1
set 4 025 135 025 136 025 137 025 13 025 139 025 140
+ | Parameter MP: RC permitted,|MP: IStUp> . MP: tIStUp> MP: St.-up MP: Blockmg
< _PSx PSx PSx Lime t3tUpPSx time tb
set 1 018 043 017 053 017 042 017 043 017 044
set 2 02 024 133 024 13 024 143 024 144
set 3 024 1° 024 183 024 18 024 193 024 194 .
set 4 025 14 025 133 025 13 025 143 025 144 f
5 ril 19750750
3-159 Overload protection in motor protection
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(continued)

Startup counter

The motor startups are counted. The counter can be reset either individually or with

others as a group.

MP: Startup

I
~

[ 040 118 ]

MAIN: General
reset

[ 003 002 1]
f1: execute

MP: No. of
start-ugs
[ 004 011 ]

19250764

3-160 Startup counter

Reset of the thermal replica

The thermal replica of motor heating can be reset at the local control panel or via a binary

signal input that is configured accordingly.

b4

MP: Rset therm.
repl . USER
[ 022 073 ]

I 1

0: don't execute

1: execute

]

MP: Reset therm.
repl.EXT

hP:4%ngg§e3

=]

%ﬂ040 115 1 |
+MAIN; Protéction
active
306 D01

1771 100ms

MP: Reset therm.
regllca
[ 041 083 ]

19250774

3-161 Reset of the thermal replica

P130C-301-401-601 / AFSV.12.09340 EN

3-221



3 Operation

(continued)
3.28.3 Low Load Protection
The low load protection function makes it possible to monitor the load torgue of a motor
drive for a minimum level. If the operating state recognition function detects a running
machine and the maximum r.m.s. phase current falls below the set operate value for a
set time, then an appropriate signal is generated. The signal needs to be configured to a
separate output relay, since it cannot be linked directly to either the general starting signal
or the trip command.
1 2 ] 3 7
¥
MP: I<
PSx A
* i MP: tIK
— Sx [
IP —
+MP: ,max IT
r.m.lf‘.7<plref t- MP: tI< elapsed
+MP: Machine [ 040 047 1}
stopped
304 701
Parameter MP: I< MP: tI<
. PSx PSx
set 1 017 048 017 050
set 2 024_145 024 146
set 3 024 195 024 186
set 4 025 145 025 146
8 )] 19250784
3-162 Overload protection in motor protection

3.28.4 Protection of Increased-Safety Machines

Motors that are operated in areas subject to explosion hazards must not reach a
temperature in the case of overload or blocking that wouid be critical for the existing air-
gas mixture.

The P130C is suitable for this type of application, which requires increased-safety
protection (Type “e”), but the device must be installed outside the hazardous area.

Please follow the setting instructions in Section 7.2: Protection of Increased-Safety
Machines.
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(continued)

Disabling or enabling
thermal overload protection

3.29 Thermal Overload Protection (Function Group THERM)

Using this function, thermal overload protection can be realized. The thermal overload
protection function can be operated together with the motor protection function.

Thermal overload protection can be disabled or enabled from the local control panel.
Moreover, enabling can be carried out separately for each parameter set.

<

THERM: General
enable USER

[ 022 050 ]
1 [

1: Yes

=

4

THERM: Enable

PSx .

[+ ]

— —
0
1

0: No

1: Yes

THERM; Enabled
[ 040 068 ]

Parameter gESiERM: Enable
X
set 1 072 175
set 2 073 175
set 3 074 175
set 4 075 175
1 03250178
3-163 Disabling or enabling thermal overload protection
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3 Operation

(continued)

Tripping characteristics

3-224

The maximum r.m.s. phase current is used to track a first-order thermal replica as
specified in IEC 255-8. The following parameters will govern the tripping time:

O The set thermal time constant (1) of the protected object
THERM: Tim.const.1,>Ibl PSx.

The set tripping level THERM: Rel. O/T trip PSx
The accumulated thermal load @p.

The updated measured coolant temperature G, for the protected object

o o o o

The maximum permissible coolant temperature O max
setat THERM: Max. cool. temp. PSx '

O The maximum permissible object temperature O

| 2
Iref
2 "
[ 60 - ®c,max
T | T G)trip Nl
Iref emax - ®c,max

Figure 3-164 shows the tripping characteristics for @ = 0 % and with a measured
coolant temperature ©, identical to the maximum permissible coolant temperature.

t=1In

The setting for the operating modé selects an ‘absolute’ or ‘relative’ replica. If the setting
is for Absolute replica, the P130C will operate with a fixed trip threshold ®y;, of 100 %.
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(continued)
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liref
D5Z50BEA
3-164 Tripping characteristic of thermal overload protection (for @p = 0 % and with a measured coolant temperature O identical to the

maximum permissible coolant temperature)
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3 Operation

{(continued)

Coolant temperature
The P130C is not fitted with an analog I/O module Y. As a result, coolant temperature
acquisition for the protected object is not possible. Instead, the setting
THERM: Default CTA PSx is used in the calculation of the tripping time.

Warning
A warning signal can be set in accordance with the set operate value (THERM: Rel.
O/T warning PSx). Moreover, a pre-irip time limit can be set. When the time left
until tripping will occur falls below this pre-trip limit, a warning will be issued.

If the current falls below the default threshold of 0.1 |, the buffer is discharged with the
set time constant THERM: Tim.const.2,<lbi PSx). The thermal replica may be
reset either from the local control panel or via an appropriately configured binary signal -
input. Resetting is possible even when thermal overload protection is disabled. Thermal
overload protection can be blocked via an appropriately configured binary signal input. {

Operation together with the

motor protection function
if the thermal overload protection function is being operated together with the motor
protection function and if another startup of an asynchronous motor occurs (other than
the first startup), then the thermal overload protection function will be temporarily blocked
during the startup time.
If the motor protection function (MP) and the thermal overload protection function
(THERM) are being used simultaneously, then MP protection will act on THERM
protection rather than the other way around,
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3 Operation

(continued)
| 2 3 l 4 5 3 7
Ia COMP
1B
ic THERM: I +
T ———— 205 202
IP, max ¢ AR MV
«MRIN; Protection i —c
active
306 001
THERM: Enabled F
[ 040 068 ] :
1T )T(il%frtbei f >Start:.ng
THERM: Therm,
re l.lbloc): EXT [ 041 108 ]
[ 041 074 ) : T———W .
«MP; ll'aloc}T;E'lERM ‘ c
TP e THERM: Iref [ <01 1ret
PSx THERY
[ * ] |_‘ ¢ const l >Ibl PSx
THERM: Start. [ - ]
fact,0L RC PSx THERM: Tim.
% T s— ¢ const.2,<Ibl PSx
— — | .+ 1
THERM: Max.
kP*Iref perm[. obj . tmp.PSx
: * ]
THERM: Max,
perm, cool. tmpPSx
[+ 1]
P TI{ERM Default
+ [ Parameter | THERM: Iref THERY: Operating ¢ CTA * ]
PSx mode e T A m
set 1 072 179 [ 022 063 ] THERM: Rel. O/T
set 2 073 178 warning PSx
set 3 074 179 1
set 4 075 179 THGRY: Rel. O/T _
+ | Patameter | THERM; STart. 2 °t“p[ Pox ] THERM: Within
fact.0L RC PSx 1: Rbsolute [ S R re-trip time
set 1 072 180 replica THERM: Hysteresls E 041 109 1.
set 2 073 180 2: Relative trip FMON-T%E&MG
set 3 074 180 replica % ergggg
set 4 075 180 THERM: Warning [fHERM Settmg
pre-trip PS). error, hlock
¢ [ ] 039110
_ 'THERM: Warning
I - ’ (D 039 025 1
I HERM Trip
I/Iref
{EHT‘RM Bufger
[ 83; 112 ]
THERM: Status
THERM: Reset R THERM replica
Fe 1% sl OObJe]ct
] temgerature
]
THERM: Pre~ trip
Tt ine, left
[l 139 ]
A HERM Tel
offset rep ica
[ 004109
_ ~004178-1
[l‘ 004 178 1
] ; HERM Ob]ect
+ [Parameter | THERM: Tim. THERM: Tim. THERM: Max. l_
const.1,>Ibl PSx | const.2,<Ibl PSx |perm.obj.tmp.PSx [I‘ 8 E
set 1 072 187 072 188 072 182 HERM '1herm
set 7 073 187 073 188 073 187 reg%zcgn
set 3 074 187 074 188 074 1 T
set 4 075 187 075 188 075 182
+ [Parameter | THERM: Max, THERM: Default THERM: Rel, O/T |THERM: Rel. 0/T |THERM: Hysteresis THERM: Warnmg
perm.cool.tmpPsx | CTA PSx warning PSx trip PSx trip PSx pre-trip P
set 1 072 185 072 186 072 18 072 18 072 183 072 19
set 2 073 185 073 186 073 18 073 18 073 183 073 19
set 3 074 185 074 186 074 18 074 181 074 183 074 19
[set 4 075 185 075 186 075 18 075 181 075 183 075 19
M w 6775104
3-165 Thermal overload protection
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3 Operation

{continued)

THERM: Enabled

{,..040 068 1}
THERM: Reset
replica EXT
{ 838 061

L4

THERM: Rset,
therm.repl,USER
[ 022 061 ]

JL

|

0: don't execute

1: execute

]

60

[

THERM: Reset
replica
[ 039 061 ]

" (9750704

3-166

Reset of the thermal replica

Jag
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3 Operation

(continued)

Enabling or disabling
unbalance protection

3,30 Unbalance Protection (Function Group 12>)

A two-stage unbalance protection function (12>) is implemented in the P130C.

Unbalance protection can be disabled or enabled from the local control panel. Moreover,

enabling can be carried out separately for each parameter set.

<

12>; General
enable USER

[ 018 090 ]

I2>: Enable
PSx

*

u
-1

0: No

1: Yes

+ | Parameter

I%>: Enable

1

220

P

221

2
3
4

7]
©
oottt

0
018 222
018 223

! 100

[ =

12>: Enabled
[ 040 073 ]

19250824

3-167 Enabling or disabling unbalance protection
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3 Operation

(continued)

Operation
The presence or absence of unbalance is assessed on the basis of the negative-
sequence system current. The negative-sequence current is monitored to determine
whether it exceeds the set thresholds. After the set operate delay periods have elapsed,
a signat is issued. The following stages are available for the negative-sequence current:

O Unbalance stage l,eg> With time delay tineg>
O Unbalance stage lneg™>> with time delay tjngg™>>
The elapsing of all operate delays may be blocked via appropriately configured binary

signal inputs.

The unbalance protection signals can be configured to separate output relays. These
signals cannot be linked to the general starting signal but can be configured to the trip

command.
1 2 3 4 5 6 7
12>: Blocking
tIneg> EXT
[ 041 076 )
I2>: Blocking
tIneg>> EXT
(04t 077 1
12>: Enabled %
[lv 040 073 1 |
+«MAIN; Protection
active : P P
e 12>; Ineg> I2>: tineg>
12>: Blocking EXT %i!& ¢ pox O PSx’ g
35 100 Lo+ 1 Lo+ 1
[mo : 1 — —
= >0.1 Inom 0
IB —  |Inegl/Inom o IT § i = gzgsgé“e‘p
035033 ] i
IC 1 — ; :
= I2>: Startin
el T 21 Ineg> g
< ? i"095 024 1
7l T I2>: Ineg>> 12>: tIneg>>
P Iy PSx L——dPSx
Lo+ ] L« 1
| [ 1 —
#MBIN: Rotary L] o t o I§> tineg>>
elapse
[ 010 049 } . §5 034 ]
IZ> Startmg
Ineg gs 025 1
+ | Parameter IZ> Ineg> %%;: tIneg> 1;%>: Ineg>> §7> tineg>>
set 1 0 8 091 018 093 092 018 094
set 2 018 224 018 230 018 227 018 233
set 3 018 225 0 31 018 228 018 234
set 4 018 226 018 232 018 229 018 235
? ] i 19750834
3-168 Unbalance protection

3-230 : P130C-301-401-601 / AFSV.12.09340 EN



3 Operation

(continued)

Disabling or enabling
V<> protection

V<> protection readiness

3.31 Time-Voltage Protection (Function Group V<>)

The time-voltage protection function evaluates the fundamental wave of the phase

voltages and of the neutral displacement voltage as well as the positive-sequence voltage
and negative-sequence voltage obtained from the fundamental waves of the three phase-
to-ground voltages.

V<> protection can be disabled or enabled from the local control panel. Moreover,

enabling can be carried out separately for each parameter set.

V<> protection is ready if it is enabled and no fault has been detected in the voltage-

_measuring circuit by measuring-circuit monitoring.’

MCMON: Meas,

] 3

V<>; General
enable USER

[ 023 030 ]

l__w

0: No

1: Yes

«

V<>: Enable
PSx

I

L —

1: Yes

cire, V faulty
[ 038 023 ]

+ | Parameter

V<>: Enable
PSx

076 24

077 24

078 2

o[ || ol

079 2

1 100

=

V<>: Enabled
[ 040 066 1}

V<>: Ready

042 003 1}
<>: Not ready

[ 042 004 ]

16750854

3-169 Disabling, enabling, and readiness of V<> protection
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3 Operation

(continued)

Monitoring the phase
voltages

The P130C checks the voltages to determine whether they exceed or fall below set
thresholds. Depending on the set operating mode of V<> protection, either the phase-to-
ground voltages (‘star’ operating mode) or the phase-to-phase voltages (‘delta’ operating
mode) are monitored. The triggers are followed by timer stages that can be blocked via
appropriately configured binary signal inputs.

if the decisions of undervoltage monitoring are to be inciuded in the trip commands, then
it is recommended that transient signals be used. Otherwise the trip command would
always be present when the system voltage was disconnected, and thus it would not be

possible to reclose the circuit breaker.

+MAIN: Protection

«

V<> Operatin
mode pPSx g
*

active
305 001

V<>: Ready

~]

[ 042 003 ]

VA-G

vB-G

1

L 1VA-G*/3

L— 1VB-G*/3

1VC-6*/3

% | Parameter

V<>: Operatin
mode  PSx g

set 1

076 001

set 2

077 001

set 3

078 00

set 4

075 001

2 150

1: Delta

2: Star

1VA (~B)
1VB(-C)
1¥C{-a)

ATI0NTA

3-170 Selection of measured variables
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3 Operation

(continued)

1 7 3 4 5 & 7
V<> Hyst, VO
P meas.* PSx
. VotV [ ]
PSx
V<>: Byst. V< [+ ]
meas. PSx 4
[+ ) 4
¥§>: >
%
[+ ] —1 —
1 — N o
1VA(-B) 1T 57l V<> tV> elapsed
1VB(-C) T [ 041 034 ]
1VC(-n) T V<>: Starting V>
4 [ 041 030 ]
V<> V> 3-pole
PSx
[ *» ]
V< Blockm
tV> E. g [
[ 041 068 ] “— —
5] t b Vo tV> 3~pole
elag
041 098 ]
V<> Startlng
. ' 0317888
V<> Blocklng - Ve o>
[ 041 069 ] PSx ,
L Lo*r 1
¥§>: > Ll
X
[+ ) —
— - t ' 0
Lo IT 7] e ; : V<& tV>> elapsed
1T [ 041 035 1]
IT | V<>: Starting v
[ 041 096 ]
57 V<>: Starting
= S/ A(-B)
[ 041 031 ]
o V<>: Startin
1 : Vs /55 B-C)
[ 041 032 ]
oY V<>: Starting
2 V>/>> C{=h)
[ 041 033 ]
« [Parameter V<o V> V<> > V<>tV 3-pole [V V> VO £ V<> Ryst, V<&
PSx PSx PSx PSx meas. PSx
set 1 076 003 076 005 076 027 076 004 076 006 76 _048
set 2 077 003 077 005 077 027 1077 00 077 006 77 048
set 3 078 003 078 005 078 027 078 00 078 006 078 048
set 4 079 003 079 005 079 027 078 00 079 006 079 048
3 i D3T524h

3-171 Overvoltage monitoring
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3 Operation

(continued)

! ‘ 5 7
}é‘<7> : E};{%ocking «
< B AU
[ 041 070 ) « ¥§ R
#V<>: Ryst, V< [ * 1
meas. PSx
* —dc
V<> W
PSx ‘ . — —
— — ¢
1VA(-B) IT m - V<> tV< elapsed
1VB(-C) T [ 041 041 1
1VC{-A
yeen) LT Setting(s) blocked
V<>: Starting V<
P [ 041 037 1]
Vor: tV< 3pole ¥<>: Tault V<
[+ 1 [ 041 120 ]
Ld¢
— -
. t V>t V< 3-pole
elagsed
- [ 042 006 ]
. Setting(s) blocked
V<>: Starting
) V< 3-pole
V<>: Blocking 4 [ 0427005 3]
V<< EXT V& vk
[ 041 071 ] 4 PSx STHE Y$0: Fault v<
| —d = -pole
[ * ] l £ Bt )
Vo V< [_‘
PSx 0 . —
1 — ¢
1T 53t v V<>: tV<< elapsed
7 J [ 041 042 )
LT Setting(s) blocked I
V<>r Starting V<<
[ 041 099 )]
Ly V<>: Startin
& V</<< A(-B) ¢
[ 041 038 ]
[ V<>: Startin
21 V<5< BICL
[ 041 038 1
L V<>: Startin
21 V</< CLR)
[ 041 040 ]
E 51 V<> Fault v<<
.4 . [ 041 112 ]
gé; tiransient /¥§>: tTransient
[ * ] [ % * ]
— —
V<>: tV< elaps.
1'1} & transient P
[ 042 023 ]
+ [Parameter |V<&i W V<& TV< V<>T tv< 3-pole | Lo | Wl V<o: Ve 3
PSx PSx PSx P 1J;L & elags. trags.
set 1 076 007 076 083 076 028 L [ 042 024 )
set 2 077 007 077 0 077 028 —H__| .
set 3 078 007 078 009 078 028 oy & Y S ans
set 4 078 007 079 009 079 028 t [ 022 025 3
+ | Parameter [V<>: V<< V< V< V<>: tTransient |V<>: Hyst. V< U5 VO tV/<
PSx PSx PSx meas, PSx 21 elaps. trans.
set 1 076 008 076 010 076 028 076 04 L [ 042 007 ]
set 2 077 008 077 010 077 029 077 048
set 3 078 008 078 010 078 029 078 048 i
set 4 079 008 079 010 079 029 079 048
4 210 DSZ52A%k
3-172 Undervoltage monitoring
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3 Operation

(continued)

Monitoring the positive-

sequence and negative-

sequence voltages
The P130C determines the positive-sequence and negative-sequence voltages from the
fundamental components of the phase-to-ground voltages according to the formulas
given below, based on the MAIN: Rotary field setting.

Clockwise rotary field:

" ) 1 2
Positive-sequence voltage: Vpos = ’é"(.\_/A—G +a-Vg_gta .}—/C"Gl

Negative-sequence voltage: Vneg =%~|(MA_G +§2 Vp_gta: MC_GJ

Anti-clockwise rotary field:

Positive-seguence voltage: Voos = —;— . ‘(\_/A_G + gz Ve_g +§~y_c_61
Negative-sequence voltage: Vheg = —;— \(\lA_G +a Vi_g +g2 ‘MC—G)
a= o/120°

éz = oJ240°
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3 Operation

(continued)

1 2 3 | 4 | b & 7
AMAIN: Rotary
field
[ 010 049 ] L__
«MAIN; Protection = c
active &
306 001 _1

V<>: Ready |

[ 042 003 ]
£nom

YA-G ] Q\j V<> Vpos -
~ .

s 305 230

fnom v i
[ ypos

VB-G ~

A /'\J
o
fnom

¥C-6 e
~

Yneg - V<>: Vneg .
305 251
5 Vil [S250A%
3-173 Determining positive-sequence and negative-sequence voltages '

The positive-seguence voltage is monitored to determine whether it exceeds or falls
below set thresholds, and the negative-sequence voltage is monitored to determine
whether it exceeds set threshoids. If the voltage exceeds or falls below the set
thresholds, then a signal is issued once the set operate delays have elapsed. The timer
stages may be blocked via appropriately configured binary signal inputs.

If the decisions of undervoltage monitoring are to be included in the trip commands, then
it is recommended that transient signals be used. Otherwise the trip command would
always be present when the system voliage was disconnected, and thus it would not be
possible to reclose the circuit breaker.
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3 Operation

(continued)

! 2 ] 3 ] 4 ‘ 5 3 7
Vv<>: Blocking
thZJS_’)Og)O{T P 7 /X% Hyls)t V<o
P ] educ Sx
¥<> o Hyst. VO V<> tVpos>
dedue. )PSx —y—- PSx P [ 1
] [ * 1
V<> Vpos>
PSx L de
L7 [ ' : \j
— —
t 0
+ V< Vpos — J V<> tVpos>
Vp 7 elapsedp
05 250 [ 042 012 ]
,. y<>: Starting
Vy<>: Blocking Vpos>
thos» EXT P v {7042 010 ]
41 031 V<> tVpos>>
L | PSx
- [ 3
V<> Vpos>> '
P8z ' c
% Lo+ ]
— - —
t 0 V<1 tVpos>>
bt T — — Sl POS>
. e
EZ 013 )
Vv<>: Blocking Vy<>: Starting
tV803< EXT L4 < Vpos>>
41 092 Y<>1 tVpos< [ 042 011 ]
— PSx .
, \ [ *x 3
V<>: Vpos< »
PSx c
o+ 1
1 — 1
t 0
v - V<> tVpos<
LT ) elagsedp
042 016 ]
V<> Blocking Setting(s) blocked
WBOS« EXT V<>: Starting
1 P PZ Vpos<
: V<> tVpos<< [7042 014 }
— PSx
[ * ] V<>: Fault Vpos<
V<> Vpos<<
PSx pe ¢ [ 041 113 ]
[+ 1 :
L — — —
L T t o0 Ve tVpos<<
elapsed
[ 042 017 }
Setting{s) blocked
V<> Startmg.
Vpos<<
[T042 015 }
V<>: Fault Vpos<<
[ 041 114 ]
#9<>: tTransient
PSx . V<> tVpos<
T . 08
[ 1 [Parameter gg; Vpos> gg; tVpos> J \__] — ela : grans
set T 076 015 076 017 1 ]
set 2 077 015 077 017 P Vo thos<<
set 3 078 015 078 017 ela s trans
set 4 079 015 078 017 ]
L—{ 1M .
% | Parameter V<>: Vpos>> V<> tVpos>> £ o1 V<o thos</<<
PSX PSx > elap, trans
set 1 76 01 076 018 [ 042 018 )
set 2 077 016 077 018 L
set 3 078 016 078 018
set 4 078 016 079 018
« | Parameter V<>: Vpos< V<> tVpos< V<> Vpos<< V<> tVpos<< V<>: tlransient {V<: Hyst, V<
PSx PS5y P33 PSX PSx deduc, PSX
set 1 076 019 076 021 076 020 076 022 076 029 076 049
set 2 077 019 077 021 077 020 077 022 077 029 077 04
set 3 078 01 078 02 078 020 078 022 078 023 078 04
set 4 079 01 079 021 079 020 079 022 078 029 078 04
6 0 DSZ522h
3-174 Monitoring the positive-sequence voltage
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3 Operation

(continued)

\ { 2 ] 3 4 5 6 7
V<>: Blocking
ot ‘ <
4 Hey -
V< Hyst, V<O \Péi tVneg>
deduc.” PSx [ % ]
LR ——
V<>: Vneg>
Pox c
L =
1 — [
t 0 . .
+V<>: Vne " V<3 tVneg>
=ned LT ' ) elagsed g
305 250 [ 042 021 ]
V<>: Blocking V<>: Starting
tVne%» EXT 4 4 Vneg>
[ 041 095 ] V<>t tVnegd>> [ 042 019 ]
bt PSx ;
L * 1 -
V<O Vneg>>
PSx t-————2aec
t * 1
1 — 1 [
t 0
— v \ V<& tneg>>
T elagsed
[ 042 022 ]
V<>: Starting
Vneg»
+| Parameter |V<>: Vneg> V<> tineg> V<> Vneg>> V<1 tvneg>> V< Hyst, V<O [ 042 020 ]
PSx BSx PSx PSx deduc, PSx
set 076 023 076 025 076 024 076 026 076 049
set 077 023 077 025 077 024 077 026 077 049
set 3 - 078 023 078 025 078 02 078 026 078 049
set 4 079 023 079 025 079 024 079 026 079 049
7 0 ) D3Z628M:

3-1756 Monitoring the negative-sequence voltage
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3 Operation

(continued)

Monitoring the neutral-

displacement voltage
The V<> function monitors either the neutral-displacement voltage calculated by the
P130C from the three phase-to-ground voltages. The neutral displacement voltage is
monitored to determine whether it exceeds set thresholds. The triggers are followed by
timer stages that can be blocked via appropriately configured binary signal inputs.

V<> VNG .

. 305 252

1<)

285

il
*

8 ) : {07504k

3-176 Conditioning the measured variable
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3 Operation

(continued)

1

V<>: Blocking

tVNG> DXT
[ 041 072 ] « £
AV Byst., VO o Twe
deduc.” PSx [ .
[ ’ ! V<> VNG>
+MAIN; Protection e cPsx e de
active [ % ]
3ue oo
! 1 ‘
Vy<>: Ready
t .
042 003 v V<> LVNG>
[ ] I elagsed
[ 041 045 ]
V<>: Blocking VY<>: Starting
tVNG>> EXT P < VNG>
[ 041073 1 Vo TS [ 041 044 ]
L PSx
[ *
V<> VNG>>
L——{c PSx [ : L————dc
*
— L_‘
t
<« V<O NG ! V<>: tVNG>>
- LT ' elapsed
305 252 [ 041 046 1}
V<>: Starting
. VNG>>
« [Parameter [V<>: VNG V< TUNG> V<o | VRGss V<o VRG> Vo1 Hyst, V< [ 042 008 )}
PSx PSx PSx Psx deduc.” PSx
set 1 076 011 076 013 076 012 076 014 076 049
set 2 077 0 077 013 077 0 077 01 077 049
set 3 078 01 078 013 078 0 078 0 078 049
set 4 079 01 079 013 079 0 079 01 079 049
§ 100 52528CA
3-177

3-240

Monitoring the neutral-displacement voltage
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3 Operation

(continued)

3.32 Over-/Underfrequency Protection (Function Group f<>)

The P130C monitors the selected voltage to determine whether it exceeds or falls below
set frequencies. The frequency is determined from the difference in time between the
zero crossings of the voltage (voltage zeroes). The over-funderfrequency protection
function has four stages. The operation of over-/underfrequency protection will be
explained below using the first stage as an example.

Disabling or enabling

over-/underfrequency

protection
Over-funderfrequency protection can be disabled or enabled from the local control panel.
Moreover, enabling can be done separately for each parameter subset.

£

f<>: General
enable USER
[ 023 031 ]

1 . f<>: Enabled
0: No [ 042 100 ]

1 Yes

£
£<>: Enable
PSx

— [ * ] - % f<>: Ready
0 ) [ 042 101 ]

0: No

: £<>: Not ready
1
1: Yes W

[ 042 140 ]

>: Enable

X

8 196
8 197
B 198
set 4 18 199 ’

1 100 Fa20104C

* | Parameter i<
S
set 1 0
07
0
0

set 2
set 3

3-178 Disabling, enabling, and readiness of f<> protection
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3 QOperation

(continued)

Selecting the meaéuring

voltage

By selecting a measuring voltage setting, the user defines the voltage that is used by the
‘over-/underfrequency protection function for measurement purposes. This can be either
a phase-to-ground voltage or a phase-to-phase voltage.

: : | : ; ;
<
oMAI@; Protection Tl gé;;.ssgfgtlon
A [ 018 202 ]
f<>: Ready ¢ '
[ 042 101 )~ {_' —
fnom
VA-G 1VA-GH3 =
- 8]
frnom
vB-G 1VB-GH/3 A~
V]
fnom
vC-G Y
¥ 1YC-6*'3 ~ 3
v
fnom
R
I o
—+ ~
o
fnom
T A
it AW
o
fnom
. I AV
+ 7
{ N %
1, £<o1 WNieas +
5 728
1: Voltage A~-G
2: Voltage B-G
3: Voltage C-G
4: Voltage A-B
5: Voltage B-C
6: Voltage C-A
? 150 47201500
3-179 Selecting the measuring voltage
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3 Operation

{continued)

Undervoltage biocking and
evaluation time

Over-/underfrequency protection requires a measuring voltage of sufficient magnitude.
Over-/underfrequency protection will be blocked instantaneously if the measuring voltage

falls below the set threshold of the undervoltage stage.

In order to avoid frequency stage starting caused by brief frequency fluctuations or
interference, the evaluation time can be set by the user. The operate conditions must be
satisfied for at least the duration of the set evaluation time in order for a signal to be

issued.
1 2 3 4 ‘ 7
P4
£<>: Undervolt.
block. ¥
[ 018 200 ]
¢ £<O1 YMeas f<>: Blocked
B LT by V<
3t5 725 (7042 102 1
«
' £<>: Evaluation
time
[ 018 201 ]
0] .
i
f<>: No. ¢
periods reached
s
£<>: fMeas ¢
3 B0 305 726 47201514
3-180  Undervoltage blocking and evaluation time setting
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3 Operation

(continued)

Operating modes of over-/
underfrequency protection

Frequency monitoring

Frequency monitoring
combined with differential
frequency gradient
monitoring (df/dt)

3-244

For each stage of the over-/underfrequency protection function, the user can choose
between the following operating modes:

O Frequency monitoring » _
0O Frequency monitoring combined with differential frequency gradient monitoring (df/dt)

O Frequency monitoring combined with mean frequency gradient monitoring (AT/AL)

Depending on the setting, the P130C monitors the frequency o determine whether it
exceeds or falls below set thresholds. If an operate threshold in excess of the set -
nominal frequency is set, the P130C checks to determine whether the frequency exceeds {
the operate threshold. If an operate threshold below the set nominal frequency is set, the !
P130C checks to determine whether the frequency falls below the operate threshold. If it
exceeds or falls below the set threshold, a set timer stage is started. The timer stage can
be blocked by way of an appropriately configured binary signal input.

in this operating mode of the over-/ underfrequency protection function, the frequency is
also checked to determine whether the set frequency gradient is reached (in addition to
being monitored for exceeding or falling below the set threshold). Monitoring for
overfrequency is combined with monitoring for a frequency increase; monitoring for
underfrequency is combined with monitoring for a frequency decrease. |f both operate
conditions are satisfied, a set timer stage is started. The timer stage can be blocked by
way of an appropriately configured binary signal input.
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3 QOperation

(continued)

Freguency monitoring
combined with mean
frequency gradient
monitoring (Af/At) :

The frequency gradient can differ for system disturbances in individual substations and
may vary over time due to power swings. Therefore it makes sense fo take the mean
value of the frequency gradient into account for load-shedding systems.

in this operating mode of over-/underfrequency protection, frequency monitoring must be
set for 'underfrequency monitoring'.

Monitoring the mean value of the frequency gradient is started with the starting of
frequency monitoring. If the frequency decreases by the set value Af within the set

time At, then the AVAf monitoring function operates instantaneously and generates a trip
signal. If a frequency change does not lead to an operate decision of the monitoring
function, then the A/Af monitoring function will be blocked until the underfrequency
monitoring function drops out. The trip signal can be blocked by way of an appropriately
configured binary signal input.

|
|
|
|
[
Function blocked l// 7 /4/ 7 ///J

Trip A£/ht i 7P
5 120 FE201260
3-181 Operation of frequency monitoring combined with Af/At monitoring
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3 QOperation

(continued)

1 ‘ : [ ; 4 [ ; f ;
£<>: Blocking
£1 EXT P K
{042 103 ] £<>: Oper.
mode fg PSx
L+«
— —
1
2
3
1t f
. ; «
2: f with df/dt for Tl
3: £ w, Delta £/ PSx [ * ] ]
Delta t
#MAIN: Nominal
frequ. fnom
[ 010 030 1 4
£<>: Ready 7l c _ngi tfl H
12 101 : : Lo+ 1
o[MA(%N: Protgction ] — 1 [ 1 -
active ' t 0 . £<>: Trip signal
306 083 S [3q+—od F i H
£<>: Blocked o ﬂ 21 f t 21 £1 p sign
by v< [ 042 111 ]
042 102 ]
NG H.c.b. — S
* trip V EXT - )
[ 084 061 ] - f<>: Starting f1
< [ 042 107 )
£<>1 dfl/dt
PSx
L * 1
c
+£<> No. e
periods reached
305 701
1 — 1 —
+£<>: fMeas R df/dt ¢
305 e L £<>: Starting
arl
: f1/df1
Start. cond. met 1_’ {04z 108 ]
[o3 Vi
— —
7 | £> 5 SFMON: fgstting
error
£<>: Delta f1 .
PSx [ 098 028 )
L *» 3
£<>: Delta .tl &
PSx . JL
L *» 1 :
_c =t
& 5 —‘
— 5 - !
R
Af/at f<>: Delta £l
a0 - Friggeres
Start. cond. met ——————‘J ( !
|  f<>: Delta tl
ela}q)sed
[ 042 110 ]
+ | Parameter £ Oger. £ 1 £<>: dfl/at f<>: Delta fl1 f<>: Delta tl f<>r tf1
mode £ PSx PSx PSx PS: PSx PSx
set 1 018 120 018 100 018 108 018 112 018 116 018 104
set 2 018 121 018 101 018 109 018 113 01 7 018 105
set 3 018 122 018 102 018 110 018 114 0 8 018 106
set 4 018 123 018 103 018 111 018 115 0 9 018 107
4 ] 47701500
3-182 First stage of the over-/ underfrequency protection function
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3 Operation

(continued)

Disabling or enabling

P<> protection

3.33 Power Directional Protection (Function Group P<>)

The power directional protection function determines the active and reactive power from
the fundamental waves of current and voltage. The sign of the active or the reactive
power, respectively, is evaluated for direction determination.

The power directional protection function can be disabled or enabled from the local
control panel. Moreover, enabling can be carried out separately for each parameter set.

1 3 4 5 6 7

. A —

P<>: General
enable USER

[ 014 220 ]
—

0: No

1: Yes

vd
P<>: Enabled
PSx

\—\[ ' ],— T P<>: Enabled
' 0 J [ 036 250 ]
1
0 To : ’ + | Parameter PD§;>: Enabled
’ . X
- set 1 D14 252
1: Yes : set 2 0 53
set 3 54
. set 4 014 255
| B _ 1575031
3-183 Enabling or disabling power directional protection
Power determination

P130C-301-401-601 / AFSV.12.09340 EN

The P130C determines the active and reactive power from the fundamental waves of the
three phase currents and the phase-to-ground voltages. If the measuring-circuit
monitoring function detects malfunctioning in the voltage measuring circuit, power
determination will be blocked.
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3 Operation

(continued)
1 [ 2 ! 3 4 5 6 7
P<>: Enabled ol c
T T |
circ, V §auity 1 —
[ 038 023 ] fron (D
i — = A 2SSt .
iV P 102 631
fnom
X
1B ~
= /\J
o
fnom
.
ic I -
W]
fnom
VA-G I X
p A f\J
8V
fnom
)
VB-6 v
~
fnom
N
ve-6 ] Ay
- ’ o
P<O>: P4 -
402 633
PS>y P- s
402 634
e
— 5 -
PO Q S
Q . 402 632
B>y OF +
402 €35
PO Q- .
402 836
7 180 45750524

3-184 Power determination

3-248 P130C-301-401-601 / AFSV.12.09340 EN



3 Operation

(continued)

Active power monitoring

The P130C monitors the active power with two-stage functions to detect when it exceeds
the set thresholds. The disengaging ratio of the threshold stages can be set.

When the active power exceeds the set threéholds, a starting results. The starting signal
is followed by the set operate and release delays.

«
PO PO
PSx
L*» 1
P<>; Diseng.
ratio P> PSx
L « «
E P<>: Operate P<>: Release
P<> Blockmg —  de¢ delay P> PSx delay P> PSx
t L~ 1
[ 035 082 1 L — — —
t 0 1]
+P<>: P . Pl P<>: 8l al
Suy P> delaggd
402 631 [ g
P<>: Starting
)iod
[ 035 086 ]
«
P<O: PSS
PSx
[ ]
PO Dlseng
ratlo P>>P X
k4 .4
: P<>: Operate B<>: Release
P<>: Blocking — 1 dg delay P>>PSx delay P>>P5x
[7835 083 1 Lo *
t — — —
Tt 0 0
- ' Y P<>: Signal
am) ’ P>> delg%ed
[
P<>: Starting
P>>
[ 035 089 ]
% | Parameter P<>: P> P<>: Diseng, P<>: Operate P<>: Release
PSx ratio P> PSx delay P> PSx delay P> PSx
set 1 017 120 017 124 017 128 7 132
set 2 017 200 017 125 017 129 017 133
set 3 017 201 017 126 017 130 017 134
set 4 017 202 017 127 017 131 017 135
+ | Parameter P<O>: P> B> Diseng. P<>: Operate P<>: Release
PSx ratio P>>P8x delay P>>PSx delay P>>PSx
set 1 017 140 017 144 017 148 017 152
set 2 017 141 017 145 017 149 017 153
set 3 017 142 017 146 017 150 017 154
set 4 017 143 017 147 017 151 017 155
N 150 1975084
3-185 Active power monitoring
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3 Operation

(continued)

Active power direction
The P130C determines the sign of the active power. If the sign is positive, a forward-
directional decision is issued; if it is negative, a backward-directional decision results. A
setting determines whether a trip signal is triggered by a forward-directional, a backward-
directional or a non-directional decision.

v
P<>: Direction
P> PSx
[+ 1
“— —
1
2
3

1: Forward
directional
2: Backward
directional
3: Non- 3
directional &|21 P<>: Trip

signal P>
[ 8?5 088 ]

P<>: Signal
P> dela%gd
87 1

035 0
0[P<> . Pt

402 £33
«P<>y P-

402 634

4

P<>: Direction
P>> PSx
L+ 1
e —
1
2
3

1: Forward
directional
2: Backward
directional

P<>: Signal
P>> delaxed
[ 035 090 ]

*

150

3: Non-
directional

Parameter P<>: Direction
PSx

PO

B>>

Direction

set 1
set 2

s¢

c

oo
-~
()
3|

I BT R

[t

3
set 4

P<>: Tri

signal P>>
[ 8?5 091 )

45700544

3-186 The direction-dependent trip signal of the active power protection function
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3 Operation

(continued)

Reactive power monitoring

The P130C monitors the reactive power with two-stage functions to detect when it
exceeds the set thresholds. The disengaging ratio of the threshold stages can be set.

When the reactive power exceeds the set thresholds, a starting results. The starting

signal is followed by the set operate and release delays.

P
P< O
PSx
[
PO Dlseng
ratm 0> PSx
P <
: . - P<>: Operate P<>: Release
5?;3){%100)(1“9 — 4 delay 8> PSx delay 0> PSx
3 [ Lt -
[ 035 084 } LI — _]7 —
t 0 0
+P<O: 0 P — P<>: Sigmal
0 Q> delagfgd
402 632
P<>: Starting
o>
[ 035 092 ]
P
PS> OO
PSx
[
PO Dlseng
ratlo Q>>P X
« £
; P<>: Operate P<>: Release
?);ZZE)B(%‘OC}H-HQ — 4 dg delay Q>>PSx delay Q>>PSx
. * *
, 5 % [
035 085 1} — — — —
t 0 0
I ¥ b N 1 P<>: Signal
I 0> delayed
[ 035 096 ]
P<>: Starting
0>>
[ 035095 1
% | Parameter |[P<>: Q> P<>: Diseng. P<>: Operate P<>: Release
PSx ratio Q> PSx delay 0> PSx delay Q> PSz
set 1 017 160 017 164 017 168 017 172
set 2 017 161 017 165 017 169 017 173
set 3 017 162 017 166 017 170 017 174
set 4 017 163 017 167 017 171 017 175
+| Parameter PS> 0> P<>; Diseng. P<>: Operate P<>: Release
PSx ratio 0>>P8x delay Q>>PSx delay Q>>PSx
set 1 017 180 017 184 17 188 017 192
set 2 017 181 017 185 017 189 017 193
set 3 017 182 017 186 017 190 017 194
set 4 017 183 017 187 7 191 017 195
5 150 19750454
3-187 Reactive power monitoring
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3 Qperation

(continued)

Reactive power direction
The P130C determines the sign of the reactive power. If the sign is positive, a forward-
directional decision is issued; if it is negative, a backward-directional decision results. A
setting determines whether a trip signal is triggered by a forward-directional, a backward-
directional or a non-directional decision.

o

P<>: Direction

o> PSx
t > 1
L —
1
2
3

H
L

1: Forward

directional
2: Backward
directional

: Nom- '
p<>: Signal dlrectlonal w121 P<>: Trip

51 al 0>
§> delaged 8n5 084 1
<>
402 635 &

+P<>r Q-

402 836 &

e

. 4

P<>: Direction
o> PSx
* ]

— —
1
2
3

1: Forward
directional
2: Backward
directional
: 3: Non— PO Pri
P<>: Signal directional I bo}

51 al O>>
>> dela ed 8n5 097 1}
035 09

% | Parameter P<>: Direction P<>: Direction
Q PSx PSx

1
2
3
4

w0
D
ot |ct|etet

olo|ole
<~~~
~3
1]
oo efo)
~3f |~~~
o
3]

B 150 45250364

3-188 The direction-dependent trip signal of the reactive power protection function’
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3 Operation

(continued)

3,34 Circuit Breaker Failure Protection (Function Group CBF)

An adjustable timer stage for monitoring circuit breaker action is started with the general
trip signal 1. This timer stage is also triggered if, in the presence of a general starting
signal, a trip decision from an external protection device is acquired through a signal
input. The general trip signat 2 of the P130C is not used to trigger circuit breaker failure
protection. If the fault still persists when the timer stage elapses, the ‘CB failure’ signal is
issued. ‘

The input of a ‘trip on starting’ signal via an appropriately configured binary signal input
generates an undelayed trip signal, provided a general starting signal is present.

1 2 3 4 5 6 7
.
CBF: General
enable USER
[ 022 080 ]
0
1 . ] CBF: Enabled
0: No P [ 040 055 1
1: Yes CBF: tCBF
[ 011 067 )
: . = t L I CBF: CB failure
oMAItJi; Protection J [ 036 017 ]
ac ;h"oi X CBF: tCBF running
gkg Parallel M [ 036 066 ]
&'m{)? 19
IN: General
starting int.
306 53%
MAIN: Gen trip ]
51gn6 005 1 —]T CBF: Trip signal
' 040 026
CBF: Starting J t ]
trig. EXT
[0 § 016 )
| 100 : SBZ606E8
3-189 Circuit breaker failure protection
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3 Operation

(continued)

3.35 Measuring Circuit Monitoring (Function Group MCMON)

The P130C monitors the phase currents and voltages for balance during healthy system

operation. If either unbalance or the lack of measuring voltage is detected, action is

taken to prevent the unit from malfunctioning.

MAIN: M.c.b.

SFMON: M.c.b_.

trip V EXT
CFoba 061 1

trip Vv
[ 088 000 ]

21

MCMON: Meas,
circ, I fault

40 087
hc&on: Undgr~

tage
g 0387038 )
MCMON: Phase

sequ. V fault:
[ 8&8 049 ] ¥

|

v,I faulty
[ 037 0207}

SFMON: Meas.circ.

V,I faulty
[ 098 016 1

MCMON: Meas,

v

circ, V faulty
[ 038 023 1}

SFMON: Meas,
circ, V faulty
[ 098 017 ]

19750864

MCMON: Meas.circ.

3-190 Monitoring signals

3-254

Measuring-circuit monitoring can be deactivated by the appropriate setting. In the event

of a fault, measuring-circuit monitoring is blocked.

P130C-301-401-601 / AFSV.12.08340 EN
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3 Operation

(continued)

Current monitoring

P130C-301-401-601 / AFSV.12.09340 EN

Current monitoring is only enabled if the following conditions are met simultaneously:

O Measuring-circuit monitoring is enabled.

O The difference between the maximum and the minimum phase current exceeds
0.05ham-

O A general startin‘g signal is absent.

Current monitoring is based on checking the difference in the phase current maghnitudes
under the following operate condition:

| ~lp mi
P,max P,min
B gt

IF‘.max

where Ip ma is the highest of the three phase currents and lp min Is the Iowést; lair> 1s the
set operate value MCMON: Idiff>.

In order to suppress short-term transient processes, the measuring stage lg¢> is followed
by a set operate-delayed timer stage MCMON: Operate delay.

If connection is to two current transformers only (in resonant-grounded systems, for

example) evaluation of current |, can be disabled by an appropriate selection for the
operating mode.
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3 Operation

(continued)

=
QO w oy

MAIN: General
starting
[ 040 000 ]

150

7

e

MCHON: General
enable USER
L [ 014 001 ]
0
1
¢: No
1: Yes
EA
MCHMON . mode
Idiff> o
[ 017 028 ]
—
0
1
27*1—1, 3
0: Without
1: Ix, iC 1,2,3 ¢
2: Ia, IB, IC
’ 1 —
1 COMP
2
3
| IP,max|
- |IP, max| -{IP,min|
|IP, min| i
|i |IP max|-{IP,min| /
|1 max| "‘
>0,05 Inom ~
‘ P «
1 — WCHON: Tdiff> HOHON: Operate
elay
1T [ 017 024 ] [ 017 023 ]
— —
t 0
IT L

i

MCMON: Enabled
[ 040 094 )

MCMON: Meas,
circ, I faulty
[ 040 087 ]
SFMON: Meas,
circ. I fanlty
[ 098 005 ]

1SZ5087A

3-191

3-256

Monitoring the current-measuring circuits

P130C-301-401-601 / AFSV.12.08340 EN




3 Operation

(continued)

Voltage monitoring

Phase-sequence
monitoring

P130C-301-401-801 / AFSV.12.09340 EN

Voltage monitoring is only enabled if the following conditions are met simultaneously:

[0 Measuring circuit monitoring is enabled.
O A general starting signal is absent.

In addition to these conditions, either a minimum current having the default threshold
setting of 1> 0.05 -1, or the closed position of the circuit breaker can be used as

enabling criteria. If at least one of the phase-to-phase voltages falls below the set trigger
value MCMON: Vmin< for the period of the operate-delayed timer stage

MCMON: Operate delay, thenthe MCMON: Undervoltage signalis
generated.

The signal MCMON: Meas. voltage o.k. is generated if all three phase-to-
phase voltages exceed the fixed threshold of 0.65 V,,,, and there is no incorrect phase
sequence.

Phase-sequence monitoring is enabled if the following conditions are met simultaneously:

O Measuring circuit monitoring is enabled.

O Phase-sequence monitoring is activated.

O All three phase-to-ground voltages exceed 0.4V om.
O A general starting signal is absent.

in order to suppress short-term transient processes, the phase-sequence monitoring
trigger is followed by a set operate delay of 1 s. Once the operate delay has elapsed, the
signal MCMON: Phase sequence faulty is generated.
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3 Operation

{continued)

| 2 3 4 5 1 7
AMCMON: Operate
de(%i“ 023
hAIN: Genegal
Fe30 800 1
{ichidh: *ERap1ea . o 70-05 Inom
[ 040 094 ] {
I ] —
in) 21’7
1B
i IT
= T
<
MCMON: Op, mode
Ymin< monit
[ 018 079 ]
K —
1 >1
.2 &
3 &
1t Vmin< a
2: Vmin< with I enable
3: Vmin< w.CB cont.enab
MAIN: CB closed
sig. EXT -
£*836 051 1 L .
. MCHON: Vmin< —
{o17 022 ] t 0 MCMON: Under-
— & voltage !
Va-G + I | T 21 [ 0387038 ]
VB-G ‘L SFMON: Under-
L voltage R
N Ing [ 0987009 )
vC-G .
4. L
pH—+
>0.65 Vnom
c
. — —
& MCMON: Meas.
LT i _qigj__' voltage 0.k.
LT : [ 0387048 )
IT
P4

MCMON: Phase
sequ. monitor,

(e
[ 018 019 ] Y
:
0
1
0: Ne
1: Yes
>0.4 Vnom
c
— —
LT &
0
T

AMAIN: Rotary
fi.

1d
(010 048 L_‘
0

60<p (V2-B) <180
60<p (VB-C} <180°
60<p (VC-B) <180°

MCMON: Phase
sequ. V faulty

t 0 [ 038 043 )
= — SFMON:VP?aSTt
8 . au. .
(058 0011 ;
3 m 19750384
3-192 Monitoring the voltage-measuring circuits
3-258
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3 Operation

(continued)

3.36 Limit Value Monitoring (Function Group LIMIT)

Disabling or enabling limit
value monitoring
Limit value monitoring can be disabled or enabled from the integrated local control panel.

Monitoring phase currents

and phase voltages
The P130C offers the possibility of monitoring the following measured values to
determine if they exceed a set upper limit value or fall below a set lower limit value:

Maximum phase current

Minimum phase current

Maximum phase-to-phase voltage

Minimum phase-to-phase voltage

Maximum phase-to-ground voltage

Oo oo o g ad

Minimum phase-to-ground voltage

If one of the measured values exceeds or falls below one of the set upper or lower limit
values, respectively, then a signal is issued once a set time period has elapsed.
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3 Operation

(continued)

1 2 4 7
<
LIMIT: General
enable USER
[ 014 010 ]
LIMIT: Enabled
0: No [ 040 074 ]
< &
1: Yes LINIT: I> LIMIT: tI>
(&
[ 014 004 ] [ 014 031 1
«MATN: Protection
active
306 001 t LIMIT: tI>
LT ela}daséd
[ 040 220 ]
< '
1A Comp LIMIT: I>> LIMIT: £I>>
1B [ 014 020 ] [ 014 032 ]
Ic
t
¥ LIMIT: tI>>
. Imax LT elagsed
Imin [ 040 221 ]
V4 « ‘
LIMIT: I< LIMIT: tI<
[ 014 021 ] [ 014 033 ]
t
LIMIT: tI<
T elapsed
[ 020 222 ]
4 «
LIMIT: I<< LIMIT: tI<<
[ 014 022 ] [ 014 034 ]
t
; LIMIT: tI<<
=) elapsed
[ 040 223 ]
i 150 47101534
3-193 Limit value monitoring of minimum and maximum phase current
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(continued)

i ? 3 i 4 | l 3 7
. 4 4
LIMIT: Enabled LINIT; VEP> LIMIT: tVPE>
040 074 1 &
[ [ 014 027 ] [ 014 039 ]
+MRIN; Protection
active
e oL t 0
T B2 I LIMIT tVPP>
[ EO 228 1
. « P
YA-G P LIMIT: VEP>> 1 LIMIT: tVER>>
VB-G [ 014 028 ] [ 014 040 ]
vC-6 —
p— T ¢ 01 ipur: tvers>
oailu At elapsed
VPG, min b— [ 040 229 ]
< «
LIMIT: VPE< LIMIT: tVPEC
[ 014 028 ] [ 014 041 ]
t 0
; A LIMIT: tva<
LT ela%)
[ 0 230 ]
« <
LIMIT: VPP<< LIMIT: tVPP<<
-
[ 014 030 ] [ 014 042 ]
T t O uomrr: e
elag
[ 040 231 ]
7 P
LIMIT: VPG> LIMIT: tVPG>
-
[ 014 023 ] - [ 014 035 ]
t 0
P YL LIMIT: tVPG>
=) elag
I [ 040 224 )
- « «
; Coup o LIMIT: VPG>> LIMIT: tVEG>>
‘_L_~_ [ 014 024 ] [ 014 036 )
L t 0
VPP, max IT ¥ r S Ié]I_laIIT tVPG>>
VPP, min I [ EO 225 ]
P4 «
LIMIT: VPG< LIMIT: tVPG<
[ 014 025 ] { 014 037 ]
—
T t 01 LaMIT: tvPe<
elapsed
[ 040 226 ]
4 £
LIMIT: VPG<K LIMIT: tVPG<<
[ 014 026 ] [ 014 038 ]
T ¢ g LIMIT: tVPG<<
elapsed
[ 040 227 ]
2 m 4720154
3-194 Limit value monitoring of maximum and minimum phase-to-phase voltage and maximum and minimum phase-to-ground voltage
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3 Operation

{(continued)

Monitoring the neutral-
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 timer stage has elapsed.

i 2 { 3 { 4 5 7
LIMIT: Enabled
[ 040 074 } T
«MAIN: Protection
active P o«
3
oo LINIT: VNG> LIMIT: tVNG>
VA-G [ 014 043 ] [ 014 045 }
1/3T +
VB-G M o ; LIMIT: tVNG>
N elapsed
[ 020 168 ]}
vC-6 ‘ - «
) LIMIT: VNG>> LIMIT: tVNG>>
[ 014 044 ] [ 014 046 ]
t
LIMIT: tVNG>>
LT ' elapsed
[ 040 169 1]
3 W SI52G8A
3-195 Monitoring the neutral-displacement voltage
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3 Operation

(continued)
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3.37 Programmable Logic (Function Group LOGIC)

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

Binary signals in the P130C can be linked by logical ‘OR’ or ‘AND’ operations with the
option of additional NOT operations by setting LOGIC: Fct. assignm. outp. n,
where n = 1 to 32. The Boolean equations need to be defined without the use of
brackets. The following ruie applies to the operators: ‘NOT’ before 'AND’ before ‘OR".

A maximum of 32 elements can be processed in one Boolean equation. In addition to
the signals generated by the P130C, initial conditions for governing the equations can be
set from the local control panel, through binary signal inputs, or through the serial
interfaces.

Logical operations can be controlled through the binary signal inputs in different ways.
The binary input signals LOGIC: Input n EXT (n=1to 16) have an updating
function, whereas the input signals LOGIC: Set n EXT (h=1to 8) are stored. The
logic can only be controlled from the binary signal inputs that are configured for
LOGIC: Set n EXT if the corresponding reset input (LOGIC: Reset n EXT)
has also been configured for a binary signal input. If only one or neither of the two
functions is configured, then this is interpreted as ‘Logic externally set’. If the input
signals of the two binary signal inputs are implausible (such as when they both have a
logic value of ‘1), then the last piausible state remains stored in memory.
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3 Operation

(continued)

LOGIC: Reset 1
EXT
[ 034 059 1]

| 120

P
LOGIC: Set 1 USER
[ 034 030 ]
0
1 a1 LOGIC: 1 has been
set
0: No ‘J [ 034 067 ]
1: Yes
«
INP: Fct.
assignm, U xxx
[ xxx xxx ]
Ux1 .
/
Ux2 K
Ux3
Uxx
LOGIC: 1 set
hddress 034 051 enternally
Address 034 059 [ 034 0757 ]
LOGIC: Set 1 EXT 511
[ 034 051 ] R%L

05257F K8

3-196 Control of logic operations via setting parameters or stored input signals

The LOGIC: Trigger n signal is a ‘triggering fuhotion’ that causes a 100 ms.pulse to

be issued.

2 NeA
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3 Operation

(continued)

+«MAIN: Protection

active
306 DOL

Signal 1
Signal 2

Signal 3
Signal n

LOGIC:
EXT
[ 034 000 ]

LOGIC: Input 16
EXT

[ 034 015 ]

Input 1

LOGIC: 1 has been
set

[ 034 067 ]

LOGIC:
set
[ 034 074 )

8 has been

LOGIC: 1 set
externally
[ 034 0751

LOGIC: 8 set
externally
[ 034 082" 1

LOGIC: Set 1 USER
[ 034 030 ]
LOGIC: Set 8 USER
[ 034 037 1

1 m

LOGIC: General
enable USER

[ 031 099 ]

LOGIC: Enablied

LOGIC: Fet.

assignm. outp. 1
L“w 7030 0003

LOGIC: Trigger 1

[ 034 038 ]
- -

o

Il

0: don't execute

1: execute

iiz1

<

LOGIC: Op. mode t
t 1

outFu
030 001 ]
- —

;e w| oo

0 ... 5F

0: Without timer
stage

1: Oper./releas.
delay

2: Oper.del./
puls.dur.

3: Op./rel.delay,
retrig

4; Op.del./puls,
dur??rt P

5: Minimum time

[ 034 046 ]

LOGIC: Time tl
output 1
[ 030 002 )

LOGIC; Time t2
output 1

L,_1 [ 030 003 ]
R

£l 12

I L%GIC: Output 1
[ 042 033 ]

LOGIC: Output 1

«

LOGIC: Trigger 8
[ 034 045 1

1

Ju1

0: don't execute

1: execute

[ 042 032 }

D5252C04

| S—

3-197

P130C-301-401-601 / AFSV.12.09340 EN
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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 stage with two timer
elements and a choice of operating modes. This offers the possibility 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 stage t2 has no effect. Figures
3-198 to 3-202 show the time characteristics for the various timer stage operating modes.

Note:

If the unit is set to “off-line”, the equations are not processed and all outputs are
set to a logic value of '0',

LOGIC: Output n

LOGIC: Output
n (t)

LOGIC: Output n

LOGIC: Output
n (t)

LOGIC: Output n

LOGIC: Output
n (t)

3 &

tl

tl =70 S

tl

£z

tl, t2 > 0 s

t2

tl

t2

tl

t2

D5I5087A

3-198 Operating mode 1: Operate/release delay

2 Nee
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3 Operation

(continued)

1 l 2 ‘ 3 4 \ 4
t2=20s
LOGIC: Output n _—_I
LOG%C: Output
n {t) £l I
t1 =0 s
LOGIC: Output n ____l——l__r—l
LOGIC: Output
n {t) t2 2
tl, t2 > 0 s
“LOGIC: Output n ___J__l__l_—l_____. L
LOG{C: Output
n (v £ B £2 el £2
4 0 DSTS0RTA
3-198 Operating mode 2: Operate-delay/pulse duration
1 | 2 3 4 6
t2 =10 s
LOGIC: Output n
LOG%C: Output
n {t) t1 !
tl = O 8 Retrigger pulse
LOGIC: Output n 1
LOGIC: Output
n {t) +2 t2
B t2
. Retrigger pulse
tl, 12> 0 s W e
LOGIC: Output n __ﬂ
LOGIC: Output
n {t t1 t2 t1 12
t2
et
t2
<————————>
5 100 D5260CA
3-200 Operating mode 3: Operate/release delay, retriggerable
P130C-301-401-601 / AFSV.12.08340 EN 3-267




3 Operation

(continued)

1 1 2 ‘ 3 4 5 7
t2=10s
LOGIC: Output n _____J——‘__._.
LOGIC: Output
n (4 P tl .
tl=0s
LOGIC: Output n —I_r—l !
LOGIC: Output
n (t) £2 2
Retrigger pulse
tl, t2 >0 s —
LOGIC: Output n ] |_
LOGIC: Output _
n (t}
t1 t2 tl 12
L D
§ 100 DSTS0CBA
3-201 Operating mode 4: Operate-delay/pulse duration, retriggerable
§ 2 3 4 5 7
LOGIC: Output n l_____|_l_.r
LOGIC: Output L_—_
n {t) tl tl
| 3
7 Ll DST5KCA
3-202 Operating mode 5: Minimum time

2 Neo

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)

i 4 5 7
v
10GIC: Sig.assig.
outp. 1 g g
{ 044 000 ]
Signal 1 EXT
[ ARA BAR ]
Signal 2 EXT
[ BBB BBB ]
Signal 3 EXT
[ ccec cce )
Signal n EXT
N s
L N hddress ABA ARA T}[‘ —1h Signal 1 EXT
LOGIC: Output 1 \_1 [ AAR DAR ]
[ 042 032 1} ‘ '
INP: Fet, :
assignm, U xxx
[ xxx xxx ]
Address KRB ARR &
-Uxxx
XJY
4
LOGIC: S8ig.assig.
outp, 1(t?
[ 044 001 ]
Rddress BBB BBB & 'Z‘r Signal 2 EXT
L?:GIC: Output 1 J [ BBB BBB ]
[ 042 033 } «
INp: Fet.,
assignm. U xxx
[ xxx xxx ]
— —
Address BBB BBB
~Uxxx
X;/Y
8 05 D5252BA
3-203 Signal assignment to outputs of Boolean equations
3-269
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4 Design

4 Design

The P130C 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 mounting dimensions. A cover frame
is supplied for flush mounting (see Installation and Connection).

Regardless of model, the P130C - like all other device types in the MiCom Px30 system -
is equipped with the standard local control panel. The local control panel is covered with
a tough film so that the specified degree of protection will be maintained. In addition to
the essential control and display elements, a parallel display consisting of a total of 17
LED indicators is also incorporated into the local controf panel. The meaning of the
various LED indications is shown in plain text on a label strip.

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

The processor module with the local control module is attached to the reverse side of the
removable front plate and connected to the combined 1/0 module via a ribbon cable. The
1/0 module incorporates the power supply, the optional input transformers, the output
relays and optical couplers for binary input signals.

The secondary circuit of operating current transformers must not be opened. If the |
secondary circuit of an operating current transformer is opened, there is the danger that
resulting voltages 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 éetting by way of a PC.

The optional communication interfaces (-X7 and -X8 or -X9 and -X10) and the optional
IRIG-B input (-X11) are located on the underside of the case.
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4 Design

(continued)
1 l 2 3 ¢ 5 6 | 7
-He O]
—-H3 O { 125.0 |
-2 o) = : %
= - =
RTINSl e R ) ‘ =
-7 O ) e ST ok = I
\ 20.7
a
- SE [T | ||}
RN w— ) e e
—H7 | = 1
2, o= [T | |3
-0 Of____ ] 5
S [|[CJo | I|¢
-z o) S
a6 L
Li® il ¥y
Tyt : = [ C
Lo X el X \% =
L ' 6.4 48.75
o P [ ——
X7 ~X8 l
@ _‘-4_‘_’#
~1 ] —X10_ ~Xt1
e (-
~ ] ~X33
o (2] om—
\bepems| | pm|
e Y Ve |
175.6

i

10150014

4-1  Dimensional drawing of the wall-mounting case (-X7 and -X8 or -X9 and -X10: optional communication interfaces; -X11: optional IRIG input;
-X31 and -X32: optional InterMiCOM interface for connection to optical fiber, X33: optional InterMiCOM interface for connection to wire)

4-2
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4 Design

(continued)

/

-H4 O
-3 oL ]
-H2 O
-Ht Ol ]
-H17 O ]
-H5 O
-6 O]
-7 ol ]
- O]
- O ]
-Hi0o O]
-H11 O
-H12 O

O —H13

O —H14

O -H15

UL

O —H16

=

9 I

2 120

NG

o | @
= 0se
i Y
. l
& =) a3 3
S g
S ®C e
S T e
of Ol m—
e @ e
6.4
~X31-X32
| @ ©
5
) —X33
© B
| B —
! he © ]
175.6

253.0

65.65

10150024

4-2  Dimensional drawing of the flush-mounting case (-X7 and -X8 or -X9 and -X10: optional communication interfaces; -X11: optional IRIG input;

-X31 and -X32: optional InterMiCOM interface for connection to optical fiber, X33: optional InterMiCOM interface for connection to wire)

P130C-301-401-601 / AFSV.12.09340 EN

4-3



4-4

P130C-301-401-601 / AFSV.12.09340 EN



5 Installiation and Connection

5 Installation and Connection
5.1 Unpacking and Packing

All P130C units are packaged separately in their own cartons and shipped inside outer
packaging. Use special care when opening cartons and unpacking units, and do not use
force. In addition, make sure to remove the supporting documents supplied with each
individual unit from the inside carton.

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

If the P130C needs to be shipped, both inner and outer packaging must be used. If the
original packaging is no longer available, make sure that packaging conforms to
DIN SO 2248 specifications for a drop height £ 0.8 m.

5.2 Checking the Nominal Data and the Design Version

The nominal data and design version of the P130C can be determined by consulting the
type identification labe! {(see Figure 5-1). One type identification label is located next to
the upper terminal blocks. Another copy of the type identification label is affixed to the
outside of the P130C packaging.

P130C l P130C-XXXXXXX-301-401-601 ‘ Diagram  P130C.401 XX.Yy
Unom/NE,nom = 50 . 130V | lhom =1/5A |lgnom =1/5A |lgppom = A from = 50/60 Hz
Ut nom = Ug nom = 24 ... 250 V DC CE
A LST@1M Specification F 6.XXXXXX.y
Made in Germany EN 60255-6 / IEC 255-6

5-1 P130C type identification labe!

The data shown on the type identification label include the nominal auxiliary voltage Va nom
(‘Unnom ) @and the nominal input voltage Vi nom (‘Ug,nom’)-

The P130C 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

The P130C has been designed to conform to EN 69255-6. Therefore it is important
when choosing the installation location to make sure that it provides the conditions
specified in the chapter entitied 'Technical Data'. Several important conditions are listed

below.
Climatic conditions
Ambient temperature: -5 °C to +55 °C [+23 °F to +131 °F]
Air pressure: 800 to 1100 hPa
Relative humidity: The relative humidity must not result in the formation of
either condensed water or ice in the P130C.
Ambient air: The ambient air must not be significantly polluted by dust,
- smoke, gases or vapors, or salt.
Mechanical conditions . :
Vibration stress: 10 to 60 Hz, 0.035 mm and 60 to 150 Hz, 0.5 g

Earthquake resistance: 5t08Hz 3.5mm/1.5mm,8to 35Hz 5 m/sz, 3 x 1 cycle

Electrical conditions for
auxiliary voltage for the
power supply
Operating range: 0.8 10 1.1 V nom With a residual ripple of up to 12 % Vi nom

Electromagnetic conditions
Appropriate measures taken in substations must correspond to the state of the art (see,
for example, the VDEW ring binder entitled "Schutztechnik" [Protective Systems],
Section 8, June 1992 edition, which includes recommended measures for reducing
transient overvoltage in secondary lines in high voltage substations).

5-2 P130C-301-401-601 / AFSV.12.09340 EN



5 Installation and Connection

(continued)

5.4 Installation

The dimensions and mounting dimensions for surface-mounted cases are given in
Chapter 4. When the P130C is surface-mounted on a panel, the leads to the P130C are
normally run along the front side of the mounting plane. If the wiring is to be in back, an
opening can be provided above and below the surface-mounted case, as shown in
Figure 5-2 for the lower opening. The same applies analogously to the upper opening.

13

L il

18

FOZH03%

5-2 Opening for running the connecting Jeads to the surface-mounted case (dimensions in mm)

P130C-301-401-601 / AFSV,12.09340 EN
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5 Installation and Connection

{continued)

Flush-mounted cases are designed to be flush-mounted in control panels. The
dimensions and mounting dimensions are given in Chapter 4. When the P130C is
mounted in a cabinet door, special sealing measures are necessary to provide the
degree of protection required for the cabinet (IP 51). Figure 5-3 shows the required panel
cutout for the flush-mounted case. After the case has been mounted, the cover frame

must be snapped onto the mounting bolts of the flush-mounted case (see Figure 5-4)in
order to maintain the required degree of protection.

162,528
®— ]
| [ ! 1

281 +!
255 +t

e e

]

100

5-3

4050754 (";-:

Panel cutout for the flush-mounted case (dimensions in mm)
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5 Instaliation and Connection

(continued)

3 130 10150764

5-4 Installation of the flush-mounted case
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5 Installation and Connection

(continued)

5.5 Protective Grounding

The unit must be reliably grounded to meet protective equipment grounding
requirements. The case is grounded using the appropriate bolt and nut as the ground
connection. The cross-sectional area of this ground conductor must also conform to
applicable national standards. 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” on the terminal connection diagram) is also required
for proper operation of the unit. 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.

The grounding connection at both locations must be low-inductance, i.e., as short as @
possible.

w o

L

-t

o

U

1]

PE terminal

Pos.

Description

Nut M4

| Tooth lock wash.Ad.3

Clamp bracket

Bolt M4

100

4015079

5-5

5-6

Mounting the PE terminal
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5 Installation and Connection

(continued)

5.6 Connection

The P130C must be connected in accordance with the terminal connection diagram
indicated on the type identification label. The terminal connection diagram is included in
the Supporting Documents supplied with the unit. The terminal connection diagrams that
apply to the P130C are also found in the appendix to this manual.

Copper leads having a 2.5-mm? cross-section are generally suitable as the connecting
leads between the current transformers and the P130C. Under certain conditions the
connecting leads between the main current transformers and the P130C must be short
and have a larger cross-section in order to handle the allowable burden on the main
current transformers. Copper leads having a 1.5 mm? cross section are adequate for
connecting the binary signal inputs, the signaling and triggering circuits, and the power

supply input.

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

5.6.1 Connecting the Measuring and Auxiliary Circuits

Power supply
Before connecting the auxiliary voltage V, for the P130C power supply, make sure that
the nominal value of the auxiliary device voltage agrees with the nominal value of the
auxiliary system voltage.

The P130C has an auxiliary voltage supply that can be switched between ranges and is
factory-set for the voltage range of V pom = 110 to 250 V DC or 100 to 230 V AC.

A\

Before changing the auxiliary voltage range, turn off any connected auxiliary voltage. The
components located behind the front panel are energized!

The voltage range is switched by repositioning plug-in jumpers on the | / O (input-output)
module. After loosening four bolts on the front side of the front panel the local control
module (front panel and processor module), can be removed once the following
connectors have been unplugged:

0 The ribbon cable plug connecting the local control module to the |/ O module

O The ribbon cable plug connecting the local control module to the optional serial
communication interfaces (to optical fibers or fo wires)

P130C-301-401-601 / AFSV.12.08340 EN 5-7



5 Installation and Connection

(continued)

In the upper portion of the | / O module, between output relay and current input
transformers, are plug-in jumpers, which are plugged in a position depending on the
desired auxiliary voltage range.

° 2460V
[¢] 110-2509

24-60V 110-250

— —l|— +

1

5 150 - 4078013

5-6 Switching the auxiliary voltage supply. The factory-set jumper position is shown.

5-8 . P130C-301-401-601 / AFSV.12.09340 EN



5 Installation and Connection

(continued)

Current-measuring inputs

Connecting the measuring
circuits

P130C-301-401-601 / AFSV.12.09340 EN

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

The secondary circuit of operating current transformers must not be opened. If the
secondary circuit of an operating current transformer is opened, there is the danger that
the resulting voltages may injure personnel or damage the insulation.

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

The system current transformers must be connected in accordance with the standard
schematic diagram shown in Figure 5-7. It is essential that the grounding configuration
shown in the diagram be followed. If a connection is in opposition, this can be taken into
account when making settings (see Chapter 7).

5-9



5 fnstallation and Connection

(continued)

D e A
@ B
% C
AR _
1A |
3 ))l v
= P
D]

1 150 10250124

5-7 Standard schematic diagram for the P130C.
1) The current transformers are not fitted in the frequency protection model.
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5 lnstallation and Connection

(continued)

Connecting the measuring
circuits for ground fault
direction determination
using steady-state values

P130C-301-401-601 / AFSV.12.09340 EN

If P130C operation is to include the GFDSS function (ground fault direction determination
using steady-state values), then the T 4 current transformer must be connecied to a
window-type current transformer or a current transformer in Holmgreen configuration. |f
the metal sheath of the cable is led through the window-type transformer, then the
overhead ground wire must be led through the core again before it is connected to
ground. The cable sealing end must be attached so that it is insulated from ground. This
ensures that any currents flowing through the sheath will not affect measurement.

Ground fault direction determination using steady-state values (GFDSS) requires the
three phase-to-ground voltages as the measuring voltage. From these, the P130C
calculates the the neutral-displacement voltage. The phase voltages are taken from the
same transformers as the measured variables for distance protection.

Figure 5-8 shows the standard connection for the GFDSS function. With this connection
configuration, ‘forward/LS’ is displayed if a ground fault occurs on the fine side. A
different connection direction for the current or voltage transformer is possible if the
appropriate setting is made (see Chapter 7).
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5 Installation and Connection

(continued)

2 3 4 | b 6 7
Connection to Connection to
Holmgreen group Window-type CI
A i
B N g BS
i 1
I
\ \
_ ..k N
= g T ’ ))i . '
E |
— '/ N |
/ L 1
Ly :
I|—~ IS A 7. o
—e D .J ..k | 7 { I
l 7 |
g % 3 | ; % | ‘ I '
> 2 Lo d
1
jg _______________ _J
lU i L]
.
| J’ ]
e
LS EZEITH —
7 160 40750604
5-8 Connecting the GFDSS function to Holmgreen-configuration transformers and window-type transformers
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5 Installation and Connection

(continued)

Connecting the signal
inputs of protective
signaling ,
Either a transmission device or pilot wires are required for signal transmission, depending
on the operating mode selected. Transposed or twisted lines should be used for the pilot
wires. Two or four lines are required. If only two lines are available, there must be an all-
or-nothing relay in each station for coupling received and transmitted signals. The coils
of the all-or-nothing relays must be designed for half the loop voltage. Figure 5-9 shows
connection with two lines and Figure 5-10 connection with four lines.

The protective signaling transmitting relay can be set to either Transm. relay break
contact or Transm. relay make contact, in the first case the break contact of the
transmitting relay must be wired, and in the second case the make contact must be
wired. The figures show the connection for the setting Transm. relay break contact.
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5 Installation and Connection

(continued)
| ] ; y ; ;
Protection device a Lt b
PSIG: Send
' (transm,relay)
' [ 037 024 ] '
o ! L/v’f__.
[ |
Lo
. - -K1
' PSIG: Receive EXT ! }
[ 036 048 ]
i _ / .
| P130C
Protection device b - w
\ I PSIG: Receive EXT l
! [ 036 048 ] ! 4’ /: -K2
= +
PSIG: Send
{transm.relay)
[ 037 024 1
-~ L
! |
' L} l—b“-—_—‘ .
P130C
8 160 {57051
5-9 Connection of the protective signaling function with two lines

5-14
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5 Installation and Connection

(continued)
i 2 . 3 [ 4
Protection device a I+ -
| PSIG: Send
. (transm.relay)
! [ 037 024 ] )
! 1 1 i’—"(’j.—c
! |
L )
" PSIG: Receive EXT '
[ 036 048 ]
— +
1] //
‘ P130C l
Protection device b - L+
[ PSIG: Send
(transm.relay)
'y 037 024 } '
o ~ [—/r';
| |
[
- PSIG: Receive EXT :
[ 036 048 ]
- +
‘ P130C
9 160 45150624
5-10 Connection of the protective signaling function with four lines
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5 Installation and Connection

{continued)

Connecting the binary
inputs and output relays
The binary inputs and output relays are freely configurabie.

The terminal connection diagrams give a polarity for connection of the binary signal
inputs. However, this is only a recommendation. Connection can be as desired.
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5 Installation and Connection

(continued)

PC interface

Communication interfaces

A

P130C-301-401-601 / AFSV.12,09340 EN

5.6.2 Connecting the IRIG-B Interface

An IRIG-B-interface for time synchronization may be installed as an optional feature. It is
connected by means of a BNC connector. Coaxial cable having a characteristic
impedance of 50 Q must be used as the connecting cable.

5.6.3 Connecting the Serial Interfaces

The PC interface is provided in order to operate the unit from a personal computer (PC).

The PC interface is not designed for permanent connection. Consequently, the female
connector does not have the extra insulation from circuits connected to the system that is
required per VDE 0106 Part 101.

Communication interfaces are provided for permanent connection of the unit to a control
system for substations or to a central substation unit. The unit is connected to
communication channel 1 either by a special connector with optical fibers or an RS 485
interface with twisted copper wires, depending on the type of communication interface.
Connection to channel 2 is always by way .of an RS 485 interface.

The selection and assembly of a properly cut fiber-optic connecting cable requires special
knowledge and expertise and is therefore not covered in this operating manual.

The fiber-optic interface may only be cohnected,or_di,sconnected when the supply voltage
for the unit is shut off, ‘ ‘ :




5 Installation and Connection

(continued)

5-18

A communication link consisting of a communication master and several slaves can 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
P130C, are the communication slaves.

The RS 485 interface of the P130C is designed electrically to permit 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 connection instructions must
always be followed:

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

DO At least one symmetrically twisted core pair will be required.

0O Strip cable cores and cable shield right at the connection point and connect property ln
accordance with specifications.

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

0O Ground free (unshielded) cores at one end only.

As another option, a 2-wire or 4-wire connection is also possible. For the 4-wire
connection, a cable with two symmetrically twisted core pairs is required. Figure 5-11
shows the 2-wire connection and Figure 5-12 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 P130C, 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) resistor. In most ALSTOM devices, and also in the P130C, 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 hot necessary.

4-wire connection:

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 electrial
system (like the P130C, for example) are connected to the ransmitter of the
communication master, and the transmitters of the slaves are connected to the receiver
of the master. 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 ALSTOM devices, and also in the P130C, 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)

10 10

Device with half-
duplex interface
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5-11 2-wire connection
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5 Installation

(continued)

and Connection
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4-wire connection®
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6 Local Control Panel

6 Local Control Panel

Local control panel
All data required for operation of the protection device are entered from the local control
panel, and the data important for system management are read out there as well. The
following tasks can be handled from the local control panel:

Readout and modification of settings
Readout of cyclically updated measured operating data and logic state signals

Readout of operating data logs and of monitoring signal logs

O o o o

Readout of event logs after overload situations, ground faults, or short circuits in the
power system

0 Device resetting and triggering of additional control functions used in testing and
commissioning

Control through the PC interface is also possible. This requires a suitable PC and
operating program (S&R-103).
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6 Local Confrol Panel

(continued)

6.1 Display and Keypad

Control and display
elements

The local control panel consists of an LCD display containing 4 x 20 alphanumeric
characters, eleven function keys positioned below the display, and 17 LED indicators.

TRIP

ALARM

OUT OF SERVICE |

HEALTHY

0000

EDIT MODE

ALSTOM

6-1  View of the local control panel

6-2
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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. At the
Panel level, data such as measured operating data are displayed in Panels that provide a
quick overview of the current state of the bay. The menu tree level below the Panel level
allows the user to select all data points (settings, signals, measured variables, efc.) and
to change them, if appropriate, The user can access a selected event recording (event
log) from either the Panel level or from any other point in the menu tree, by pressing the

READ key @,

Measured Value
Panels '+

Voltage A-B prim,
20.7 kv

Recordings

Oper/Rec/OP_RC .
Operat. data record.

Voltage.B-c prim.
i 20.6 kV Lo

Parameters

A
Events

Event counters -

Operation
7

‘Device 1D Cyclic meaéureine_nts )

Measured fault data’

Configuration parameters _ Control and testing .

- Function parameters - '+ " Operating data recording‘

Event recordings

o+ (©

Global -

Measured operating data .

“General functions

L Parameter subset 1

Physical state signals

Logic state signals -:

Parameter subset ...

Menu free

6-2 Display Panels and menu tree
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6 Local Control Panel

(continued)

Display Panels

Menu tree and data points

List data points

6-4

The P430 can display 'Measured Value Panels' which are called up by the device
according to system conditions.

Selected measured values are displayed on the Measured Value Panels. The system
condition determines which Panel is called up (examples are the Operation Panel and the
Fault Panel). Only the Measured Value Panels relevant for the design version of the
given unit and its associated range of functions are actually available. The Operation
Panel is always available.

All data points (setting vaiues, signals, measured values, etc.) are selected using a menu
tree. As the user navigates through the menu tree, the first two lines of the LCD display
always show the branch of the menu tree that is active, as selected by the user. The .
data points are accessed at the lowest level of a menu tree branch. They are displayed (
either with their plain text description or in numerically coded form, as selected by the

user. The value associated with the selected data point, its meaning, and its unit of
measurement are displayed in the line below.

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

(continued)
Keys
O ‘Up’ and ‘Down’ Keys RS
Panel Level:
Press the ‘Up’ and ‘Down’ keys to switch between the pages of the Measured Value
Panel.

Menu Tree Level:

Press the ‘Up’ and ‘Down’ keys to navigate up and down through the menu tree in a
vertical direction. If the unit is in input mode, the 'Up’ and ‘Down’ keys have a different
function.

Input mode:

Parameter values can only be changed in the input mode, which is signaled by the
LED indicator labeled EDIT MODE. Press the ‘Up’ and ‘Down’ keys in this mode to
change the parameter value.

(‘Up' key: the next higher value is selected.

‘Down’ key:  the next lower value is selected.)

With list parameters, press the ‘Up’ and ‘Down’ key to change the logic operator of the
value element.

O ‘Left’ and ‘Right’ Keys @/ @
Menu Tree Level:
Press the ‘Left’ and ‘Right’ keys to navigate through the menu tree in a horizontal
direction. If the unit is in input mode, the ‘Left’ and ‘Right’ keys have a different
function.
Input mode:
Parameter values can only be changed in the input mode, which is signaled by the
LED indicator labeled EDIT MODE. When the ‘Left’ and ‘Right’ keys are pressed, the
cursor positioned below one of the digits in the change-enabled value moves one digit
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, press the ‘Left’ and ‘Right’ keys to navigate through the
list of items available for selection. :

O ENTER Key
Panel Level:
Press the ENTER key at the Panel level to go to the menu tree.
Menu Tree Level:
Press the ENTER key to enter the input mode. Press the ENTER key a second time
to accept the changes as entered and exit the input mode. The LED indicator labeled
EDIT MODE signals that the input mode is active.

O 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.

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

O READ Key
Press the READ key to access the set of user-selected functions (see "Configurable
Function Keys" in Chapter 3) from either the Panel level or from any other point in the
menu tree. Repeated pressing of the READ key will then sequentially trigger the
selected functions (such as event recordings or setting parameters) if several
functions have been selected.
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6 Local Control Panel

(continued)

O Function Keys G ®
A single function or a menu jump list can be assigned to each function key (see
“Configurable Function Keys" in Chapter 3). Once a menu jump list has been
assigned to a function key, then repeated pressing of the function key will sequentially
trigger the selected functions.

The following tables, which show the individual control steps, specify the displays that can
be changed by pressing specific keys. A small black square to the right of the ENTER
key indicates that the LED indicator labeled EDIT MODE is on. The examples shown
here do not necessarily apply to the device type described in this manual; they merely
serve to illustrate the control principles involved.

6.2 lllumination of the Display

If none of the control keys is pressed, the display illumination will switch off once the set
return time has elapsed (‘return time illumination’ setting in the menu tree at
‘Par/Conf/lLOC"). The display illumination is turned on again by pressing one of the
control keys. In this case, the control action that is normally triggered by the key will not
be executed. This response is also exhibited by the function keys. Reactivation of
display illumination is also possible by way of a binary input.

If continuous illumination is desired, the user can set the ‘return time illumination’ function
to ‘blocked’. ‘

- 6.3 Configurable Function Keys F1 to Fx

Function key F1 is not enabled unless the associated password F_KEY: Password
funct. key1 has been entered first. Once the password has been entered, the function
key remains active for no longer than the settime F_KEY: Return time fct.keys.
Thereafter, the function key is disabled until the password is entered again. The same
rules apply to function keys F2 to Fx. :

In the following example, the password for the function keys is the factory-set password.

If the password has been changed by the user (see the section entitied 'Changing the
Password"), the following description will apply analogously.
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6 l.ocal Control Panel

(continued)
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Control Step / Description =+ =~ |Cc

I Joisplay

0 Display example.

20.8 kv
Current A prim.
415 A

Voltage C-A prim.

1 Press function key F1. Eight asterisks (*)

appear in the fourth line as a prompt for
entering the password.

¥k ok ok okokok ok

22 Press the following keys in sequence:
‘Left’

‘Right’

‘Down’
The display will change as shown in the column
on the right. :
Now press the ENTER key.

If the correct password has been entered, the
the previous display will re-appear.

Function keys F1 to Fx are enabled for the set
return time.

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

2D until the enter key is pressed, the control

action can be aborted at any time by pressing
the CLEAR key.

L

Voltage C-A prim.

20.8 kv
Current A prim.
415 A

Voltage C-A prim.

20.8 kv
Current A prim.
415 2 -

3 Press F1 again. The function assigned to
this function key will now be executed.

Voltage C-A prim.

20.8 kv
Current A prim.
415 A

4 s you press any further function keys while

the return time is running, the assigned
functions will be executed without a further

password prompt.

Voltage C-A prim.

20.8 kv
Current A prim.

415 A

6-7




6 Local Confrol Panel

(continued)

Going from the menu free
level to the Panel level

Going from the Panel level to

the menu tree level

6-8

6.4 Changing Between Display Levels

After start-up of the device, the menu tree level is displayed.

 |Control

Action

0 From the menu free level, the user can go to

the Panel level from any position within the
menu tree. :

Par/Func/Glob/MAIN
Device on-line
No (=off)

L

1 First press the ‘Up’ key and hold it down
while pressing the CLEAR key.

Note:

It is important to press the 'Up’ key first and
release it last to avoid unintentional resetting of
stored data.’

Voltage C-A prim.
. 20.8 kv
Current A prim.
415 A

0 Ex_ample of a Measured Value Panel.

voltage C-A'prim. -
20.8-kV -

Current’ A -prim.
415 A '

1 Press the ENTER key o go from the Panel
level to the menu tree level.

XX YYY i

After the set return time has elapsed (setﬁng in menu tree:; 'Par/Conf/LOC"), the display
will automatically switch to the Panel level if a Measured Value Panel has been

configured.
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6 Local Control Panel

(continued)
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6.5 Control at the Panel Level

The measured values to be displayed on the Measured Value Panels can first be
selected at ‘Par/Conf/LOC’ in the menu tree. The user can select different sets of
measured values for the Operation Panel, the Overload Panel, the Ground Fault Panel,
and the Fault Panel. Only the Measured Value Panels relevant for the design version of
the given unit and its associated range of functions are actually available. The selected
set of values for the Operation Panel is always available. Please see the section entitled
‘Setting a List Parameter for instructions regarding selection. If the user has selected
MAIN: Without function for a Panel, then that Panel will be inactive.

The Measured Value Panels are called up in accordance with system conditions. If, for
example, the unit detects an overioad or a ground fault, then the corresponding
Measured Value Panel will be displayed as long as the overioad 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 CLEAR key @, for example.

Gontrol Step  Description

Voltage A-B prim. .-
. T 2007 kv
Voltage B-C prim.

i 20.6.kV

0 Up fo six selected measured values can be
displayed simultaneously on the Panel.

1 If more than two measured values have :or Y°1t§92’§ -g'ivpn.“‘- e

been selected, they can be viewed one page at Current A prim. . -
a time by pressing the ‘Up’/'Down’ keys. The . 415 A -

next page of the Measured Value Panel will
also be displayed after the set Panel hold time
has elapsed (setting in menu tree at
‘Par/Conf/LOC’).

©




6 Local Control Panel

(continued)

Folders and function
groups :

6.6

6.6.1

Control at the Menu Tree Level

Navigation in the Menu Tree

All data points are grouped according to their function group association and are also
organized in different folders based on practical control requirements.

At the root of the menu tree is the unit type; the tree branches into the three main folders
‘Parameters’, ‘Operation’ and ‘Events’, which form the first folder level. Up to two further
folder levels follow so that the entire folder structure consists of three main branches and
a maximum of three folder levels.

At the end of each branch of folders are the various function groups in which the
individual data points are combined.

Unit el
type | :
—
v 1 t
BX yyy e e PX yyy | PX yyy b
Folder Parameters - # ... -], , |Operation i o | Eventsiaii
level 1 P R
A A S N A A
o l P
______ v e e — —
Opery i A R
Folder | cyelic measurements,
level 2 N G
A A
|
A 4 T ==
Opér/cycl/' S
Folder Meas. operating data
; DR & ——
level 3 : o
A A
I
\ 2
F ti Oper/Cycl/Data/
unction M
IAIN — — —
groups )
A A
|
vV T/
Oper/Cycl/Data/MAIN
Data Date
points 01.01.99 dd.mm.yy [€ —
6-3 Basic menu tree structure

6-10
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6 Local Control Panel

{continued)
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6.6.2 Switching Between Address Mode and Plain Text Mode

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 plain text mode the
setting parameters, signals, and measured values are displayed in the form of plain text
descriptions. In either case, control is guided by the menu tree. The active branch of the
menu tree is displayed in plain text in both modes. In the following examples, the display
is shown in plain text mode only.

0 In this example, the user switches from plain iar{F““C/Gi?b/MAIN
evice on-.tiine
text mode to address mode. No (=0ff)
L o
1 To switch from address mode to plain text © + Par/Func/Glob/MAIN °
003.030 :
mode or vice versa, press the CLEAR key © or S
and either the ‘Left’ key or the ‘Right’ key ' :

simultaneously. This can be done at any point [(©) + ) ' -
in the menu tree.
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6 Local Control Panel

(continued)

Global change-enabling
function ‘

Selective change-enabling
function

6.6.3 Change-Enabling Function

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 fo enter the input mode.

O To activate the global change-enabling function, set the ‘Param. change enabl.’
parameter to 'Yes’ (menu tree: ‘Oper/CtriTest/LOC’).
The change can only be made after the password has been entered. Thereafter, all
further changes — with the exception of specially protected control actions (see the
section entitled ‘Password-Protected Control Actions’) — are enabled without entering
the password. '

O Password input prior to any parameter change.

The password consists of a pre-defined sequential key combination entered within a
specific time interval. The following example is based on the factory-set password. If the
password has been changed by the user (see the section entitled ‘Changing the
Password'"), the following description will apply analogously.
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6 Local Confrol Panel

(continued)
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Control Step / Description

Ipisplay

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

Oper/CtrlTest/LOC

No

Param. change enabl.

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

Oper/CtrlTest/LOC

Param. change enabl.

3 Change the setting to 'Yes'.

©

No
2 Press the following keys in sequence: Oper/CtrlTest/LOC
‘Left @@ Param. change enabl.
: No )
.
‘Right‘ Oper/CtrlTest/LOC
@ Param, change enabl.
e '
‘Up’ < Oper/CtrlTest/LOC )
Par;m. change enabl.
Mo |
‘Down’ Oper/CtrlTest/LbC )
The display will change as shown in the column ‘izra‘“' change enabl.
on the right. D) .
Now press the ENTER key. The LED indicator | (@™ |[oper/ctritest/roc
labeled EDIT MODE will light up. This indicates Param. :change enabl.
that the setting can now be changed by No~ -*-
pressing the ‘Up’ or ‘Down’ keys. ‘
If an invalid password has been entered, the
display shown in Step 1 appears.
<::> Oper/CtrlTest/LOC

Yes

Param. change enabl.

4 Press the ENTER key again. The LED

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

®

Oper/CtrlTest/LOC

Yes

Param. change enabl.

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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6 Local Conftrol Panel

(continued)

Automatic return

Forced return

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 local 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 function 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, 'Protection enabled’). Such settings include the configuration
parameters, by means of which the device interfaces can be adapted to the system. The
following entries in the "Change” column of the address list (see appendix) indicate
whether values can be changed or not:

O "on"™ The value can be changed even when the pfoteotive function is enabled.

O "off": The value can only be changed when the protective function is disabled.

O "-": The value can be read out but cannot be changed.

The device is factory-set so that the protective function is disabled.
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6 Local Control Panel

(continued)
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6.6.4 Changing Parameters

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

be entered.

0 Example of a display.

In this example, the change-enabling function is
activated and the protective function is
disabled, if necessary.

Oper/CtrlTest/LOC
Param. change enabl.
Yes

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.

l ielect the desired parameter by pressing @@ iziéﬁt’niétiin cine
e keys. @ 50000 s
B
2 Press the ENTER key. The LED indicator Par/Conf/LOC . ' .
labeled EDIT MODE will light up. The last digit Ao petum e
of the value is highlighted by a cursor =
(underlined).
3 Press the ‘Left’ or 'Right keys to move the Par/Conf/LOC ,
cursor to the left or right. @ @ AREO. nectmm Eine
&D L‘ -
4 Change the value highlighted by the cursor = Par/Co§f/Loc L
by pressing the ‘Up’ and 'Down’ keys. In the R on o it
meantime the device will continue o operate & T
with the old vaiue.. - = =~
5 Press the ENTER key. The LED indicator Par/Conf/LOC ..
tabeled EDIT MODE will go out and the device B ao arn fame
will now operate with the new value. Press the
keys to select another setting parameter for a
value change.
6 i you wish to reject the new setting while © Par/Cont/LOC '
you are still entering it (LED indicator labeled Autm;‘éogztzm wime
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6 Local Control Panel

(continued)

‘ 1 Press the ‘Down’ key. The first function and : / 5
the first selected signal will appear in the third Ff‘?'kaémﬁgn'tnp B

6.6.5 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 number 'm’ that can be
selected out of the total number 'n’ of the set is given in the address 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 equation tailored to meet user requirements. For the
DNP 3.0 communication protocol, the user defines the class of a parameter instead of
assigning operators. The definition.of a trip command shall be used here as an example
to illustrate the setting of a list parameter.

0 select a list parameter (in this example, the Par/Func/Glob/MAIN'

. , . ' Fct.assign.trip cmd. .7
parameter 'Fct.assign.trip cmd." at DREEE E
‘Par/Func/Glob/ MAIN" in the menu tree). The C v
down arrow (V) indicates that a list parameter : :
has been selected.

Par/F\ihc/Glob/MAiN

#01 DIST .-
Trip zone 1o :

©

and fourth lines, respectively. The symbol #01’
in the display indicates the first item of the
selection. If ‘MAIN: Without function’ appears
for the first item, then this means that no
function assignment has been made yet.

2 Scroll through the list of assigned functions @@ Par/Func/Glob/MAIN: - :-1

by pressing the ‘Right’ and "Left’ keys. Fetiassign.trip omd.. i) o
OR S #02 DIST . ¢
Trip zone 2. . ok e
Once the end of the list is reached, the display Par/Func/Glob/MAIN
shown on the right will appear. Fct.assign.trip cmd.

#05 MAIN G ©

B -
3 Press the ENTER key at any position in the . Par/Func/Glob/MAIN..
list. The LED indicator labeled EDIT MODE will Fot.assign.trip end.
iight up. Trip zone 2

L

#02 DIST

4 scroll through the assignable functions by
pressing the ‘Right’ and ‘Left’ keys in the input @
mode.

Par/Func/Glob/MAIN
@ Fct.assign.trip cmd.
#02 DIST
Trip zone 4 )

5 Select the operator or the class using the = Par/Func/Glob/MAIN . -
e Fct.assign.trip cmd.

‘Up’ and 'Down’ keys. In this particular case, oR 402 DIST
only the ‘OR’ operator can be selected. There Trip zome 4
is no limitation on the selection of classes. :
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6 Local Control Panel

(continued)

Control Step / Description

O Press the ENTER key. The LED indicator © Par/Func/Glob/MAIN
will go out. The assignment has been made. Fot.assign.trip omd.

. . . s OR #02 DIST
The unit will now operate with the new settings. Trip zone 4

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.

7 Press the ‘Up’ key to exit the list at any point ®® Par/Func/Glob/MAIN

in the list B Fct.assign.trip cmd.
| v
8 I you wish to reject the new setting while © Par/Func/Glob/MAIN
you are still entering it (LED indicator labeled g;t.' asmgn';:;%;?i' _
EDIT MODE is on), press the CLEAR key. The LTr’iﬁ zone 2 DRI

LED indicator will go out.

Deleting a list parameter
‘ If ‘MAIN: Without function’ is assigned to a given item, then all the following items are
deleted. If this occurs for item #01, everything is deleted.
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6 Local Confrol Panel

(continued)

6.6.6 Memory Readout

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
functions. Inadvertent clearing of a memory at the entry point is not possible.

The following memories are available:

O In the menu tree ‘Oper/Rec/OP_RC’: Operating data memory
O In the menu tree ‘Oper/Rec/MT_RC’: Monitoring signal memory
O Event memories
m In the menu tree ‘Events/Rec/FT_RC’: Fault memories 1 to 8
g In the menu tree ‘Events/Rec/OL_RC": Overload memories 1 to 8
e Inthe menu tree ‘EventS/ReC/GF_RC’: Ground fault memories 110 8

Not all of these event memories are present in each unit. A given unit may contain only
some of them or even none at all, depending on the device type.
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6 Local Control Panel

(continued)

Readout of the operating
data memory

P130C-301-401-601 / AFSV.12.09340 EN

The operating data memory contains stored signals of actions that occur during

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

0 select the entry point for the operating data
memory. '

Oper/Rec/OP_RC
Operat.

\

data record.

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

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

No :

2 Press the ‘Left key repeatedly to display the
entries one after the other in chronological
order. Once the end of the operating data
memory has been reached, pressing the ‘Left’
key again will have no effect.

Opér/Rec/OP_RC -
01.01.97 10:01 PSIG
Enabled USER

Yes -

3 Press the ‘Right' key to display the previous Oper/Rec/OP_RC.
entry @ 01.01.97 11:33 ARC *

’ Enabled USER: .
4 press the ‘Up’ key at any point within the = Oper/Rec/OP_RC™ - '
operating data memory to return to the entry Operat; data record.
point.
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(continued)

Readout of the monitoring
signal memory
If the unit detects an internal fault in the course of internal self-monitoring routines or if it

6-20

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.

0 select the entry point for the monitoring
signal memory.

Oper/Rec/MT_RC
Mon. signal record.

v

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

Mon. . signal record.
01.01.97. 13:33 SFMON

Checksum error param, -

2 Press the ‘Right’ key repeatedly to display
the entries one after the other in chronological

Mon. signal record. Ll
01:01.97 10:01 SFMON "

order. If more than 30 monitoring signals have FeepEion Oper. YRR

been entered since the last reset, the ‘overflow’

signal is displayed as the last entry.

3 Press the ‘Left’ key to display the previous Mon. signal record:; :i:
@ 01.01.987.13:33 SFMON

entry. Checksum:error param .’

4 if the ‘Down’ key is held down while a
monitoring signal is being displayed, the
following additional information will be
displayed:

First: 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.

Y

pey

Mon. ‘signal record.|ii]
01.01,97 13:33 SFMON:i
Checksum error param: .,

First: 13:33:59.744
Active: Yes»ﬁi‘f.'
Reset: " No

Number: : = 5

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

Oper/Rec/MT_RC
Mon. signal record.

\’
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{continued)

Readout of the event

memories
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 memory as an example.

C}on_t_:’rdl_Step / Descrijp_tipr’i ' .qu‘\:tf-:ol." |pisplay

0 select the entry point for the first fault Events/Rec/FT_RC
memory, for exampie. If the memory contains iiuéizscoicglzg;
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.

1 Press the ‘Down’ key to enter the fault ee Fault recording 1 -
memory. First, the fault number is shown. In '. Evént ' AF.T*RC
this example it is the 22nd fault since the last & 22

reset.

2 Press the ‘Right’ key repeatedly to see first Fault recording 1 :
@ 200 ms . FT_DA

the measured fault data and then the binary Running time
signals in chronological order. The time shown 0.17 s

in the second line is the time, measured from
the onset of the fault, at which the value was
measured or the binary signal started or ended. @ Fault recording 1

0 'ms . FT_RC

Once the end of the fault has been reached Record. in progress
(after the ‘Right’ key has been pressed ‘Start o .
repeatedly), pressing the ‘Right’ key again will ,
ffect. ’ :
have no effect @ Fault recording 1
- 241 ms: . FI_RC

Record. in progress
End

3 Press the ‘Left’ key to see the previous Fault recording 1
g

measured value or the previous signal 0ms- FT_RC
P 9 ’ Record. in progress

Start

4 press the ‘Up’ key at any point within the _ Events/Rec/FT_RC
fault memory to return to the entry point. Fault recording 1

01.01.99. 10:00:33
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6.6.7 Resetting

All information memories — including the event memories and the monitoring signal
memory — as well as 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 memories are not affected by this action, so that
inadvertent deletion of the records associated with the reset signal pattern is reliably

prevented.

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

activated.

0 select the reset parameter. Line 3 of the

display shows the number of faults since the
last reset, 10 in this example.

Oper/CtrlTest/FT RC '
Reset recording i~ 1"
CL0 F

1 Press the ENTER key. The LED indicator
labeled EDIT MODE will light up.

Oper/CtrlTest/FT -RC i 7
Réseﬁ'recording.nm"' -

e RO :
Don't5exeéﬁté5a.-;‘h S0

2 Press the ‘Up’ or ‘Down’ keys to change the
setting to ‘Execute’,

Oper/CtrlTest/FT_RC '
Reset recording i ;.
. L0
Execute e

3 Press the ENTER key. The LED indicator

tabeled EDIT MODE will go out. The value in
line 3 is reset to ‘0.

Oper/CtrlTest/FT_RC
Reset recording
, o
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(continued)
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Co__rpfcr?ol‘istep 1 Dés_'c;r'i:pfibq_n o

“lcontrol .
Aaction.

Display ©

4 To cancel the intended clearing of the fault
recordings after leaving the standard control
mode (the LED indicator labeled EDIT MODE 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.

©

Oper/CtrlTest/FT_RC
Reset recording
10
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(continued)

6.6.8 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 change-enabling function has

been activated. (See also Chapter 6.3 "Configurable Function Keys F1 to Fx.)

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 ‘Changing the Password’), the following

description will apply analogously.

Control Ste

0 In the menu tree ‘Oper/CirlTest/MAIN’,
select the parameter ‘Man. trip cmd. USER'.

Oper/CtrlTest/MAIN o
Man. trip emd, USER- ™,
Don‘t,execute_»»v'v.ﬂl

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

Oper/CtrlTest/MAIN '~
Man. trip cmd. USER |/
Don't execute’ i %
*kkkk XKk k N

2 Press the following keys in sequence:
‘Left’

‘Right

‘Down’

The display will change as shown in the column
on the right.

Now press the ENTER key. The LED indicator
labeled EDIT MODE will light up. This indicates
that the setting can now be changed by
pressing the ‘Up’ or ‘Down’ keys.

Oper/CtriTest/MAIN . .
Man. .trip ecmd. USER
Don't’ execute :
- P R TS i

Oper/CEriTgst/MAIN‘_ :

Man. trip cmdT USER ' "

Don't execute :
. . :

Oper/CtrlTest/MAIN
Man. trip 'cmd; USER
Don't execute’

. - :

I{Don't execute

Oper/C;rlTest/MAIN»
Man. trip cmd USER

*

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

3 Change the setting to ‘Execute’.

Oper/CtrlTest/MAIN
Man. trip cmd. USER
Execute
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(continued)

|control . |Dis

Control Step. .

4 press the ENTER key again. The LED Oper/CtrlTest/MAIN

indicator labeled EDIT MODE will go out. The men tt’;iici‘;‘j' USER
unit will execute the command.

5 as long as the LED indicator labeled EDIT @ Oper/CtrlTest/MAIN W
MODE is on, the control action can be ﬁzz: ttZ;ici’;‘:' USER
terminated by pressing the CLEAR key. The

LED indicator labeled EDIT MODE will go out.

6.6.9 Changing the Password

The password consists of a combination of keys that must be entered sequentially within
a specific time interval. The ‘Left’, 'Right’, ‘Up’ and ‘Down’ keys may be used to define
the password and represent the numbers 1, 2, 3 and 4, respectively:

P130C-301-401-601 / AFSV.12.09340 EN 6-25




6 Local Control Panel
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The password can be changed by the user at any time. The procedure for this change is

described below. The starting point is the factory-set password.

Control Step / Descrif

appear in the fourth line of the display.

0 in the menu tree ‘Par/ConfILOC, select the Par/conz/mc

‘Password’ parameter. Password

1 Press the ENTER key. Eight asterisks Par/Conf/LOC
Password

*kkkkhkk
hkdkkdkhkdk

2 Press the ‘Left’, 'Right’, ‘Up’ and 'Down’ keys
to enter the valid password. The display will
change as shown in the column on the right.

Par/Conf/LOC
Password :

****t***'*v:'-' e

o

kkkkkEAR
PR

Par/Conf/LOC. .7 f@,""
Pagsword in i

Password: . i

»"*v Lo

Par/Cong/Loc i

deok gk ke ok kok PRt o

Password’
*X Rk ok

Par/Conf/LOC . ' f I

appear in the third line, and a cursor
(underscore) in the fourth line prompts the user
to enter the new password again.

3 Now press the ENTER key. The LED Par/c‘mcfi/mvc'_ S
indicator labeled EDIT MODE will light up. The Fassword .
third line shows an underscore character ( _) -
as the prompt for entering a new password.
4 Enter the new password, which in this @ Par/CO’lg/L?C i
example is done by pressing the ‘Up’ key fasswor o
foliowed by the ‘Down’ key.
Par/Conf/LOC
Password
L
|
5 Press the ENTER key again. Asterisks © Par/Conf/LOC
Password

* ok

L
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{continued)

par/Conf/LOC

6 Re-enter the password. =
@ Password
:

*

@ Par/Conf/LOC
O

Password
*x :
* %

7 A Press the ENTER key again. If the : Pax/Conf/LOC
password has been re-entered correctly, the iifffffi '

LED indicator tabeled EDIT MODE goes out
and the display appears as shown on the right.
The new password is now valid.

|
7Db if the password has been re-entered par/ C°“§/ Loc
incorrectly, the LED indicator labeled EDIT bt

MODE remains on and the display shown on
the right appears. The password needs to be
re-entered. ltis also possibie to cance! the
change in password by pressing the CLEAR
key (see Step 8):

8 The change in password can be canceled at © Par/cénz/PQC fopals B
any time before Step 7 by pressing the CLEAR ffff‘:if* Ll

key. If this is done, the original password
continues to be valid.

Operation from.the local control panel without password protection is also possible. To
select this option, immediately press the ENTER key a second time in steps 4 and 6
without entering anything etse. 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 entitied ‘Change-
Enabling Function’).
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(continued)

If the configured password has been forgotten, it can be called up on the LCD display as
described below. The procedure involves turning the device off and then on again.

0 Turn off the device.
1 Tumn the device on again. Atthe very @ W
beginning of device startup, press the four @ @ PEST ,
directional keys (‘Left’, ‘Right’, ‘Up’ and ‘Down’) & A n
at the same time and hold them down.
2 When this condition is detected during ®® 5 e S
startup, the password is displayed. @ l::zwor S b
C NEEEANES SR E NN

3 After the four keys are reléased, startup will _
continue. TEST o

S EsNnEOERENNNEE] inaky
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Device
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7 Settings
7.1 Parameter

The P130C must be adjusted to the system and to the protected equipment by means of
appropriate settings. This section gives instructions for determining the settings, which
are located in the folder entitied ‘Parameters’ in the menu tree. The sequence in which
the settings are listed and described in this chapter corresponds to their sequence in the
menu tree. The 'Address List' in the Appendix lists all parameters, along with setting
ranges and incrementation or selection tables.

The units are supplied with a factory-set configuration of settings that in most cases
correspond to the default settings given in the Address List. If the factory settings differ
from the default settings, then this is indicated below at the appropriate points.

The default settings given in the Address List are activated after a cold restart. The
P130C is blocked in that case. All settings must be re-entered after a cold restart.

7.1.1 Device Identification
The device identiﬁéation settings are used to record the ordering information and the

design version of the P130C. They have no effect on the device functions. These
settings should only be changed if the design version of the P130C is modified.

Date the software was created. This display cannot be altered.

DVICE: SW version communi
Software version for the device's comm
cannot be altered.

DVICE: Language version s
identification of the change level of the texts of the data model. This display
cannot be altered.

DVICE: Text. d

Using the ‘text replacement tool' provided by the operating program, the
user can change the parameter descriptors (plain 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 menu tree. Standard data models have the
identifier ‘0’ (factory-set default).

DVICE: F number
The F number is the serial number of the device. This display cannot be
altered.

DVICE: Order No. -
Order number of the device. This number cannot be altered by the u

vers.data

ser.
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(continued)

ICE:Order.ext. No. 1~
E: Order ext. No. 2

DVICE: Module var.
ltem number of the module inserted in the respective siot. The display
always shows the actual component configuration at any given time.

DVICE: Module vers. slot 2
index letter specifying the version of the module inserted in the respective

version.

Index letter specifying the version of moduie A.
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DVICE: Customer ID data 1 =
DVICE: Customer ID data2
DVICE: Customer ID data 3
DVICE: Customer ID data

DVICE: Customer ID data 5

DVICE: Cu
DVICE:-
DVICE:

Set your numerically coded user data here for your records.

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

DVICE: Substation |

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

,b\?lCE assword.
ID code used by the operating program for identification purposes. See
description of the respective operating program for more detailed setting

instructions.
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Local control panel

7-4

JLOC: Fct. read key. Repeated pressing (in this case of the assigned

7.1.2 Configuration Parameters

LOC:Language .

00300

Language in which texts W|ll be dlsplayed on the looal Control panel

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

Selection of up to 16 functlons to be triggered when pressing the read key.
Event counters and event recordings are offered for selection. If several
functions have been selected then they will be sequentially triggered by
repeated pressing of the read key.

Comprlatlon of functrons for the two menu jump lists. One of these menu
jump lists can be assigned to a function key by selecting the entry LOC:
Trig. menu jmp x EXT (x: 1or2) at F_KEY: Fct. assignm. Fx
(Fx: F1, F2, F3 or F4). Up to 16 functions can be selected as described for

function key rather than the read key) will then sequentially trigger the
selected functlons

Defmrtlon of the values to be dlsplayed on the Measured Value Panel
referred to as the Operation Panel.

Definition of the values to be displayed on the Fault Panel
LOG Holddime for Paneis
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. 3-2

If the user does not press a key on the local control panel during this set
time period, the change- enabllng fu ction lS deactlvated

LOC: Réturntime iliumin, = =

If the user does not press a key on the local contro! panel during this set
fime period, then the backlighting of the LCD display is switched off.
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PC link
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PC:: Name of manufacturer. .. ... GhE e e oo Fig. 3-6
Setting for the name of the manufacturer.

Note: This setting can be changed to ensure compatibility.
PC: Bayaddress . mmFe 3P
PC:  Device address | owus Fig 36

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

ig. 3-6

PC:  Parity k

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

Enable for the cyclic transmission of measured values via the PC inferfa

PC: Cycl.datalLStel..
Selection of the measured values that are transmitted in a user-defined
telegram via the PC interface.

A measured voltage value is transmitted via the PC interface if it differs by

the set delta quantity from the last measured value t ansmitted.

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

< 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.

PC:  Delt =
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
The telegram is transmitted if a measured value differs by the set delta

quantity from the last measured value transmitted.

by the other delta conditions.
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(continued)

" ogical" communication
interface 1

PC Tlme OUt B e el i Syt ol PR o 003188 F,g 3-6
Settmg for the tlme to elapse after the Iast telegram exchange via the PC

interface before activating the second communication channel of

communication module A.

Canceling function group COMM1 or including it in the configuration. If the
function group is cancelled from the configuration, then all associated
settmgs and signals are hidden, with the exception of this setting.

COMNH General enable USER

Dlsabhng or enabhng “loglcal" commumcatlon mterface 1

Enabling addmonal settlngs that are relevant for the protocol based on
IEC 870-5-101.

Select the communlcatlon protocol that shall be used for the communloatlon
interface.

COMM1 ‘MODBUS

The user may select either the ALSTOM D or the ALSTOM vanant of the
MODBUS protocol.

Note: This settlng IS hidden unless the MODBUS protocol is enabled.

Set the same parity that is set at the interface of the control system
connected to the P130C.
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e‘mohith‘ing el foncousare Fig. 3-8,3-
e S 9.310,3-
SRS S LR LRI SRR R T e B Rt B RO F BT AT TR ,v 11!3_12
The P130C 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.

“oo3gnz Fig. 3-8,3-
79,3103

This setting is only necessary for modem transmission.
COMM TS S, e

> Fig. 3-8,3-
19,3-10,3-

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 comm. address' was
ILSA: Bay address

In th

address that can be set here is the higher-order octet, whereas the address
setat COMM1: Octet comm. address is the lower-order octet of
the DNP address.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled

3073 Fig. 3-8,3-
ot ; ‘:i:.9,3-10
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:
This setting is hidden unless an IEC 870-5 protocol is enabled.

The former designation for 'COMM1: Octet address ASDU’
was 'lLSA: Device address’.

"ASDU": Application Service Data Unit
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COMI\IH Spontan sng enable b e 903177 Fig. 3-8,3-

9,3-10

Enable for the transmlssmn of spontaneous sngnals via the Communlcatlon
interface.

Note: This setting is hidden unless an IEC 870- 5 protoool is enabled

COMM Select spontan:si

17 Fig. 3-8,3-
140.9,3-10,3-15

Seleotlon of spontaneous signals for transmission via "logical"
Communlcatlon interface 1.

COlVl'

x'enab“’

Enabllng of cyclic transmission of measured values via the communication
interface.

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

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

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

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

Note: ThlS setting is hidden unless an IEC 870-5 protoool is enabled.

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

Note: This setting is hidden unless an [EC 870-5 protocol is enabled,

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

Note: ThlS settlng is hldden unless an lEC 870 5 protoool is enabled

052, Fig. 3-8,3-
9,3-10

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

Note: Thls settlng is hldden unless an IEC 870-5 protocol is enabled.

“oogaso Fig. 3-8,3-

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

Note: This setting is hidden unless an IEC 870-5 protocol is enabled.
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COI\IIIVH Delta t 003053 Fig. 3-8,3-

(o i L 9340
AII measured data are transmltted agam through the Commumca’non

interface after this time period has elapsed — provided that transmission has

not been triggered by the other delta conditions.

Note: This setting is hrdden unless an |EC 870 5 protooo| is enabled.

COMNH _;Delta { (energy) .ooa‘nsa Fig. 3-8,3-

. 8,3-10

The measured data for aotlve energy and reactlve energy are transml’rted
through the communication interface after this time has elapsed.

Note: ThIS settlng is hrdden unless an |EC 870-5 protocol is enabled.

003077 Flg 3-8,3-

A continuous or background general scan means that the P130C 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.

Note: This setting is hrdden unless an IEC 870-5 protocol is enabled

COMM1: Comm:. address length
Setting for the communication address length.

Note: This setting IS hidden unless the IEC 870-5-101 protocol |s set.

COMM1:.Octet:2: comm, addr 05 Fig. 3-9
Setting for the length of the higher-order communication address.

Note: This settmg is h:dden unless the IEC 870-5-101 protocol is set.

COMMA: Cause transm. len
Setting for the length of the cause of transmlssmn

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

COMM1 E":Add_'rféss length ASDU

Setting for the length of the common address for identification of felegram
structures.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is set.
"ASDU": Application Service. Data Umt

COMM1: Octet 2 addr. ASDU

Setting for the length of the common hlgher order address for |dent|f|ca’uon
of telegram structures.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is set.
"ASDU"' Application Service Data Unit

- ooiw Fig. 3-9

Settmg for the Iength of the address for information objects.

Note: This setting is hidden unless the IEC 870 5-101 protocol is set.
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COMM1: Oct.3.addr. inf:obj. e e s ne L oosgr Fig, 3-9
Setting for the length of the hrgher—order address for rnformatlon obJects
Note: This setting is hidden unless the IEC 870-5-101 protocol IS set.

...........................

COMM1: Inf.No.< ->funct type

Setting specifying whether mformatron numbers and functron type shal! be
reversed in the object address.

Note: This setting is hidden unless the IEC 870 5-101 protoool is set.
COMM‘ITIme tag length- a :
Setting for the time tag length.

Note Thrs setting is hidden unless the |EC 870 5 101 protocol is set.
1:; ASDU1./ ASDU20 conv. -

Settrng speolfymg whether telegram structure 1or20 shall be converted as
a single signal or double signal.

Note:
This setting is hidden unless the IEC 870-5-101 protocol is set.
- "ASDU" Applrcatron Servroe Data Unit

003195 Fig. 3-9

: ‘3190 Fig. 3-9

Setting specifying whether telegram structure 2 shall be converted as a
single signal or double signal. v

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

"ASDU": Application Service Data Unit
COMM1: Initializ. signal
Setting specifying whether an initialization signal shall be issued.

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

o Fig. 3-9

Settrng that determlnes whether commumcatron takes place on a balanced
basis (full duplex operation).

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

COMNH Drrec’aon bit

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 set.
COMM1: Time-out interval '

Setting for the maximum time that will elapse until the status signal for the
acknowledgment command is issued.

Note: This setting is hidden unless the IEC 870-5-101 protocol is set.
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COMM1: Reg.asg. selec.cmds s e
MODBUS registers in the range 00301 to 00400 are assigned 1o 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.

7003210 Fig. 3-11

Note: This setting is hidden uniess the MODBUS protocol is enabled.

'CYOIVIMVTI:'R‘e"g‘;':aég.‘.ise'léc.?s;ig:‘:::5; o oot 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.

Nofe: This setting is hidden uniess the MODBUS protocol is enabled.

COMM1: Reg.asg. sel.mval. . =

MODBUS registers in the range 30301 to 30400 are assigned to the
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.

3212 Fig. 3-11

ng is hidden un

Note: This setti

COMM1: Reg.asg. sel. para 9. 311
MODBUS registers in the range 40301 to 40400 are assigned fo the
selected parameters. Assignment is made in the order of selection. This
means that the first parameter is given the register no. 40301, the second
the register no. 40302, etc.

Note ed.

~“ON . 3-11
interface after this time has elapsed.
Note: . This setting is hidden unless the MODBUS protocol is enabled.
gk Ratom event contrm T R e
Setting specifying whether an eventmust 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 enabled.
COMNIT: Phys. Charact. Delay. i Fig. 3-12

Number of bits that must pass between the receipt of the 'request’ and the
start of sending the 'response’.

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

COMMT: Phys. Char. Timeout. .
Number of bits that may be missing from the telegram before receipt is
terminated.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
Comn: Link Confirm, Mods
Setting for the acknowledgment mode of the link layer.

ig. 3-12
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(continued)

COMM1: Link Confirm.Timeout: == "o e 002 Fig. 312

Setting for the time period within Wthh the master must acknowledge at the
link layer.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled

COMIVH Lmk Max Retnes

Number of repetitions that are Carrled out on the lmk layer lf errors have
occurred during transmission (such as failure to acknowiedge).

ou3245 Fig. 3-12

Note: This settlng is hidden unless the DNP 3.0 protocol is enabled.
COMM1 - Appl. Conﬁrm Timeout -

Setting for the time period within Whlch the master must acknowledge at the
application layer.

Note: This setting is hidden unless the DNP 3.0 protocol is enabled

- Fig. 3-12

COMNH Appl ‘Need Time Del

Time lnterval within which the slave requests time synchronization cyclically
from the master.

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

ig. 3-12

COMM: Ind./cl. bin. inpu
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 settlng is hldden unless the DNP 3.0 protocol IS enabled.
COMM1: Ind./cl: bin.out

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: ThlS settmg is hldden uniess the DNP 3.0 protocol is enabled.

ig. 3-12

Seleotlon of data pomts and data classes for object 30 - analog inputs.
Assignment of indices is made in the order of selection, beginning with 0.

Note: This settlng is hidden uniess the DNP 3.0 protocol is enabled.

ig. 3-12

Selectlon of data points and data classes for object 40 — analog outputs.
Assignment of indices is made in the order of selection, beginning with 0.

Note' ThlS settmg is hldden unless the DNP 3.0 protocol is enabled.

lmtlallzatlon value of threshold values for transmission of measured values
in object 30. The threshold values can be changed separately by the
master for each measured value by writing fo object 34, 'analog input
reporting deadband'.

Note' Thls settlng is hidden unless the DNP 3.0 protocol is enabled.

CyCle tlme for updatlng DNP object 30 (analog |nputs)

Note: This setting is hidden unless the DNP 3.0 protocol is enabled.
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COI\III\!II"Command selectlon'

Seleotlon of Commands to be Issued via the COURIER protoool

Note: This setting is hldden unless the COURIER protocol is enabled.
COMN1: Signal selection S S
Selection of signals to be transmltted via the COURIER protocol

1103043

Note: This setting is hidden unless the COURIER protocol is enabled
COMM1: Meas. “val.sélection: G
Selection of measured values to be transmitted via the COURIER protoool
Note: This settlng IS hldden unles the COURIER protoool is enabled
COMNI1; Parameter se ;
Selection of settings to be altered via the COU RIER protocol.

Note: This set’ung is hidden unless the COURIER protocol is enabled
COMM{: Delta t (COURIER). g
Cycle for re-transmission of the selected measured values.

Note: This setting is hidden unless the COURIER protocol is enabled.

.,‘,103044




7 Settings

(continued)

"Logical” communication
interface 2

7-14

COIVIMZ Functvon group COMM2

Cancehng func’uon group COMM2 or |nclud|ng itin the c;onﬂguratlon If the
function group is cancelled from the configuration, then all associated
settlngs and s:gnals are hldden with the exceptlon of this setting.

“ostro Fig. 3-15

103185, Fig. 3-

Set the same paruty that is set at the interface of the Control system
connected to the P130C.

The P13OC monltors telegram transmission to make sure that no excessive
pause occurs within a telegram. This monitoring function can be disabled if
it is not required. :

Note: ~ This setting is only necessary for modem transmission.

ig. 3-16

The tlme between two polhng Calls from the communication master must be

less than the time set here.

S Fig. 3-15

COMM2: Octet, comm address

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.

"ASDU" Appllcatnon Servnoe Data Unit

ig. 3-156

Settlng for the name of the manufacturer.

Note: This settlng can be Changed to ensure compatibility

COMM?2: Octet address ASD 3078 Fig. 3-15

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.

"ASDU": Apphcatton Service Data Unlt
COMM2  Spontan. sig. “enabl;

Enable for the transmission of spontaneous signals via the Commumoa’uon
interface. :

COMM2: Select: spontan.sig.

Selection of the spontaneous signals for transm:ss;on via loglcal
communication interface 2.

ig. 3-16

CcOoM ig. 3-15

Enabhng of cyclic transmission of measured values via the communication
interface.

‘ransm.enab.cycl.dat
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CONM2: Cycl data’lLS tel: e S Gl et e 175 Fig. 3-15
Selection of the measured values transmltted in a user- deflned telegram via
the communication mterfaoe

COMM2: Delta V.

A measured voltage value is transmltted via the communlcatlon |nterface if it
differs by the set delta quantlty from the last measured value transmltted

G 103050 Fig. 3-15

GOl Del S st Fig. 315

A measured current value is trahsmltted via the commumcatlon lnterface if it
differs by the set delta quantlty from the Iast measured value transmitted.

103054 Fig. 3-15

The ac’uve power value is transmltted via the communication mterface lf it
differs by the set delta quantlty from the last measured value transmitted.

COMM2: Delta f ig. 3-15

The measured frequency is transmitted via the communication mterface lf lt
differs by the set delta quantlty from the last measured value transmitted.

ig. 3-15

The telegram is transmltted if a measured value differs by the set delta

quantity from the last measured value transmitted.

: 03053 Fig. 3-15

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.
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(continued)

"L ogical" communication
interface 3

COMIVI3 Func’non up C

Canceiing function group COMM3 or including it in the configuration.

This setting parameter is only visible if the relevant optional communication
module is fitted.

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

Adjustment of the baud rate for telegram transmission via the gmdance
interface (InterMiCOM interface) so as to meet the requirements of the
transmission Carrier.

Seiection of Block/ng or D/rect mteﬂr/p for the operating mode of receive
31gnais 1to 4 (smgie poie transmtssnon)

Seiec’uon of Permissive or D/rect intertrip for the operating mode of receive
signals 5 to 8 (two-pole transmission).

P130C-301-401-601 / AFSV.12.09340 EN



£

7 Settings

(continued)

IRIG-B interface
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COMM3SDdauﬁymueﬁm;1”»zj'~v' T
COMM&f‘ Lvaile ‘ :

COMM3: D
COMM3: |
CQMM3i%
COMM3: De
COlVllVl3:'
COMl\Il3 Default value rec 8

Definition of the default value for the 8 receive srgnals

' _ _mfau It

Thls tlmer trlggers the alarm S|gnals COMM3: Communications fault
and SFMON: Communic.fault COMM3 and sets the received signals
to their user-defined default values. Time-out occurs when the set time has
elapsed since the most recent 100% valld telegram was recelved

512'0033>Fig. 3-18

Usmg thls settlng, the alarm SIgnal can be configured (assigned) to the

Correspondlng PSlG lnput 3|gnal

Tlme lndloatlng a per3|stent fallure of the transmlssmn Channel After this
timer stage has elapsed, alarm signals COMM3: Comm. link failure
and SEMON: Comm.link fail. COMM3 are raised. These can be
mapped to give the operator a warning LED or contact to indicate that
maintenance attentlon is required.

Percentage of corrupted messages compared to total messages transmltted
before an alarm is raised (COMM3: Lim.exceed. tel.err. and SFMON:
Lim.exceed..tel.err.). When this threshold is exceeded, the receive signals
are set to their user-defined default values.

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

function group is cancelled from the configuration, then all assocnated
settings and signals are hidden, with the excepti

IRIGB: General enable USER o 25200 Fig. 3-19
Disabling or enabling the IRIG-B interface.
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(continued)

Function keys

F_KEY: Password funct. keyl
F KEY Password funct key2‘-'

These passwords enable the corresponding function keys. Further
mformatlon on changlng the passwords is given in Chapter 6.

Assngnment of functions to the function keys. Either a single function or a
menu jump list may be selected. The two menu jump lists are composed

via LOC Fct menu jmp I|st x (x: 1or2).

132 Fig. 3-20

Once the password has been entered, the function keys remain active for
no longer than this time. Thereafter, the function keys are disabled until the
password is entered again.
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(continued)

Binary inputs ‘

The P130C has optical coupler inputs for processing binary signals from the substation.
The number and connection schemes for the available binary inputs are shown in the
terminal connection diagrams. The Address List in the Appendix gives information about
the configuration options for all binary inputs.

When configuring binary inputs, one should keep in mind that the same function can be
assigned to several signal inputs. Thus one function can be activated from several
control points having different signal voltages. .

in order to ensure that the device will recognize the input signals, the triggering signals
must persist for at least 30 ms.

The operating mode for each binary signal input can be defined. The user can specify
whether the presence (active ‘high’ mode) or absence (active ow’ mode) of a voltage
shall be interpreted as the logic ‘1’ signal.

Selection of operating mode for binary signal inputs.
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(continued)

Binary outputs

7-20

The P130C has output refays 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 in the Appendix gives information about the configuration
options for all binary outputs.

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

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 (ES) mode
or a normally-energized (NE) mode 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: For relays with make contacts, the energize-on-signal (ES) mode
corresponds to normally-open operation. The normally-energized (NE) mode
means that the polarity of the driving signal is inverted, such that a logic "0"
maintains the relay normally-closed. For relays with changeover contacts,
these more common descriptions are not applicable. '
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(continued)

LED indicators

The P130C has a total of 17 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
H 1 ‘HEALTHY' Not configurable. H 1 signals the operational readiness of the device
(supply voltage present). :
H17 ‘EDIT MODE’ Not configurable. H 17 signals the fact that the user is in the 'EDIT
MODE’. In this mode, parameter values can be changed. (See the
section entitied ‘Display and Keypad' in Chapter 6.)
H2 ‘OUT OF SERVICE’ | Permanently assigned to the function MAIN: Blocked/faulty.
H3 ‘ALARM’ Permanently assigned to the 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 Documents shipped with the device.
H5toH 16 e The user has the option of assigning functions to these LED indicators.

N
The arrangement of the LED indicators on the local control panel is illustrated in the
dimensional drawings of Chapter 4.

An operating mode can be defined for each LED indicator. ‘Depending on the selected -
operating mode, the output relay will operate in either energize-on-signal (ES) mode or
normally-energized (NE) mode and in either latching or non-tatching mode. For LED
indicators operating in latching mode, the operating mode setting also determines when
latching will be canceled.

Note:

P130C-301-401-801 / AFSV.12.08340 EN

For relays with make contacts, the energize-on-signal (ES) mode
corresponds to normally-open operation. The normally-energized (NE) mode
means that the polarity of the driving signal is inverted, such that a logic "0"
maintains the relay normally-closed. For relays with changeover contacts,
these more common descriptions are not applicable.
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(continued)

7-22

LED: ‘Fct. assignm: H:2 T B
Dlsplay of the function asmgned to LED mdlcator H 2 (OUT OF SERV!CE )
The MAIN: Blocked/faulty function is permanently assigned to this
LED.

LED Fct asmgnm H3

Dlsp!ay of the function assngned to LED lndlcator H 3 (ALARM ).
The SFMON: Warning (LED) function is permanently assigned to

thls LED

Selection of operating mode for LED indicators.
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(continued)

Main function

Fault recording

P130C-301-401-601 / AFSV.12.09340 EN

MAIN: ‘Chann.assign. COMMA72: Chept e 003169
ASS|gnment of "logical" commumcatlon lnterfaces to physmal
communication channels.

FI:RC: Rec. analog: chann. 1:
FT_ RC Rec analog chann..

FF RC Rec. analog chan , .
The user specifies the channel on Wthh each physwal vanable is recorded.
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(continued)

Canceling protection

functions _
By means of a configuration procedure, the user can adapt the device functions flexibly
1o the scope of protection functions required in each particular h.v. system. '

The following conditions must be met before a protection function can be canceled:

3 The protection function in question must be disabled.

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

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

O None of the signals Vof the protection function may be linked to other signals by way of“g
an ‘m out of n' parameter. "

The protection function to which a parameter, a signal, or a measured value belongs is
defined by the function group designation (example: ‘LIMIT’).

Definite-time overcurrent
protection

Canceling function group DTOC 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.

Inverse-time overcurrent
protection

Canceling function group IDMT 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.

Short-circuit direction SCDD:
determination

Canceling function group SCDD 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.

Switch on to fault protection  |SOTF: Function group SOTF

Canceling function group SOTF 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.

Protective signaling PSIG: Function group PS}

Canceling function group PSIG 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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(continued)

Auto-reclosing control

Ground fault direction
determination using
steady-state values

Motor protection -

Thermal overload protection

Unbalance protection

Time-voltage protection

Over-/underfrequency
protection

Power directional protection

Circuit breaker failure
protection

P130C-301-401-601 / AFSV.12.09340 EN

ARC: Function group ARC

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

LAE 0005

GFDSS: Function group GFDSS

Canceling function group GFDSS 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.

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

Canceling function group THERM or including it in the cdnfiguration, If the
function group is cancelied from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

Canceling function group 12> 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.

Function group V&>

Canceling function group V<> 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.

Canceling function group f<> 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.

P<>: Function group P<>,

Canceling function group P<> 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.

CBF:

Canceling function group CBF 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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056015

Measuring-circuit monitoring  |MCMON: Function group MCMON

Canceling function group MCMON or lncludmg lt in the conflguratlon If the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

Limit value monitoring LIMIT: Function group:LIMIT

Canceling function group LIMIT or lncludlng it in the configuration. lf the
function group is cancelled from the configuration, then all associated
settings and signals are hidden, with the exception of this setting.

o0

056017

Logic LOGIC: Function group LOGI

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

7-26 P130C-301-401-601 / AFSV.12.09340 EN



7 Settings

{continued)

7.1.3 Function Parameters

7.1.3.1 Global

PC link PC: Command blocking T Ceem e omae Fig. 3-6
When command blocking is actrvated Commands are rejected at the PC
lnterfaoe

pPC: Srg /meas val block

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

“L ogical" communication
interface 1

When command blocking is activated, commands are rejected at
communlcatlon lnterface 1

ocusore: Fig. 3-8,3-

. |When signal and measured value blocking is activated, no srgnals or
measured data are transmitted through communication interface 1.

" ogical" communication
interface 2

When command blocking is activated, commands are rejected at

tion interface 2.

When srgnal and measured value blookrng is actrvated no srgnals or
measured data are transmitted through communication interface 2.

Binary outputs

Main function : - [MAIN: Device on-ine ' o300 Fig. 3-36

Disabling or enabling protectron Parameters marked ‘No (=off)'in the
Address Lrst Can onIy be changed when protection is disabled.

MAIN

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

“on3orz Fig. 3-54

Setting for the primary nominal current of the main current transformers for
measurement of phase currents.
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(continued)

MAIN: IN;nom C.T. prim. P e Y L ”3 : ~010018 Fig. 3-27

Setting for the primary nomlnal current of the main current transformer for
measurement of residual current.

ig. 3-30,3-

Setting for the primary nominal voltage of the system transformer for
measurement of phase -to-ground and phase -to- phase voltages

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

MAIN N nom devnc ig. 3-25

Setting for the secondary nomrnal current of the system transformer for
measurement of residual current This also corresponds to the nominal
devnce current

Setting for the secondary nominal voltage of the system transformer for
measurement of phase to ground and phase-to-phase voltages.

MAIN: Conn: mea

Direction determination is governed by the connection of the measuring
circuits. If the connection is as shown in Chapter 5, then the setting must
be ‘Standard’ if the P130C’s ‘Forward’ decision is to be in the direction of
the outgoing feeder. If the connection direction is reversed or — given a
connection scheme according to Chapter 5 — if the ‘forward’ decision is to
be in the busbar direction, then the setting must be ‘Opposite’

MAIN: Conn. meas. circ. IN o019 Fig. 3-25

¢ Fig. 3-25

The direction determination function of the ground fault measuring systems
is governed by the connection of the measuring circuits. If the connection is
as shown in Chapter 5, then the setting must be ‘Standard’if the P130C’s
‘Forward’ decision is to be in the direction of the outgoing feeder. If the
connection direction is reversed or — given a connection scheme according
to Chapter 5 — if the ‘forward’ decision is to be in the busbar direction, then
the settlng must be ’Opposn‘e

ig. 3-26

Settmg for the minimum current that must be exceeded in order for the
measured operating values of the phase currents — and the currents derived
from them ~— to be displayed

MAIN: Meas, value rel. IN

Setting for the minimum current that must be exceeded in order for the
measured operating value of the residual current to be displayed.

ig. 3-27

ig. 3-30

Setting for the minimum voltage that must be exceeded in order for the
measured operating values of the phase-to-ground voltages, phase-to-
phase vottages and the vottages derived from them to be dlsplayed

ig. 3-34

Selectlon of the procedure for the determlnatlon of the actlve and reactlve
energy output. Procedure 1: Acguisition every second (approximately)
Procedure 2: Acquisition every 100 ms (approximately)
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MAIN: Settl. 1. IP, ;max;del >3:§ ol :%if’f%»ji e otomd Fig. 3-26

Setting for the time after whrch the delayed maximum current dlsplay shall
reach 95% of the maximum Current |p max-

MAIN: Fct. assugn block A

Assignment of functions that wrll be blocked together when blocklng lnput 1
(MAIN: Blocking 1 EXT) is actrvated

IVlAIN Fct assrgn block 2

Assignment of functions that W|ll be blocked together when blocklng lnput 2
(MAIN: Blocking 2 EXT)is activated.

MAIN: Trip cmd.block. USER,
Blocking of the trip commands from the local control panel.

021 021 Fig. 3-40

ig. 3-40

- miote Fig. 3-48

MAIN: Fct.assig.trip.cmd. ig. 3-48
ASS|gnment of the signals that trigger trip command 1

MAIN: Fctassig.trip.cmd.2
ASS|gnment of the sngnals that tngger tnp command 2
lVlAlN Nlm .dur. trip. cmd
Settlng for the minimum duration of trip command 1.
MAIN: Min.dur. trip cmd: 2.
Setting for the minimum duratlon of tnp command 2
MAIN: Latching trip cmd.
Specrﬂcatron as to Whether trip command 1 should latch.

1003 Fig. 3-48

ig. 3-48

ig. 3-48

ig. 3-48

ig. 3-42

Settlng for the duration of the close command
MAIN: Fct. asmgn fault

Selection of the signals whose appearance shall resultin a ‘Blocked/faulty’
signal and in the activation of the LED indicator labeled ‘OUT OF SERVICE’

— in addition to the signals that always result in the above signal and .
indication. In both cases, the device is blocked.

‘Fig. 3-41
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(continued)

Parameter subset selection

Self-monitoring

7-30

PSS: Control viaUSER oo i i e e 003900 Fig. 3-55

If parameter subset selection is to be handled from the mtegrated local
control panel rather than via the binary signal inputs, choose the ‘Yes’
setting '

PSS:  Param. subs sel. USER St e e o00e0 Fig. 3-55
Selectlon of the parameter subset from the local control panel
PSS: Keeptime = ' .
The setiing of this tlmer stage is relevant only if parameter subset selectron
is carried out via the binary signal inputs. Any voltage-free pause that may
oceur during selection is bridged. If, after this time period has elapsed, no

binary signal input has yet been set, then the parameter subset selected
from the local control panel shall apply.

| oo308 Fig. 3-55

SFMON Fct. assign. warning “op1030 Fig. 3-56

Selection of the signals whose appearance shaII result in the srgnals
‘Warning (LED) and ‘Warning (relay) and in the activation of the LED .
indicator labeled ‘ALARM’. Signals caused by faulty hardware and leading
to blocking of the device are not configurable. They always result in the

above signals and indication.
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(continued)

010005 Fig. 3-78

Fault data acquisition FT_DA: Line length

This setting defines the dlstance in km that the fault locator mterprets as
100 % when calculating the fault dlstance

I DA Line |eactance, :

This setting defines the reactance X that the fault Iocator lnterprets as
100 % when Calcu!atmg the fault dlstance

Ff DA Angle kG b
Angie setting for the Complex ground factor kG

: - oigo12 Fig. 3-78

4 orz0m Fig. 3-75

k. = Z-O ——Z-pos
Re T
3 Zoos
Zy: zero-seguence impedance
Zoos - positive-sequence impedance
Xp =X X

kg angle =arc tan—2 P9 _ arc tan—£2S

) R0 ~pos pos
Ry: resistance component of zero-sequence impedance
Rpos resistance component of positive-sequence impedance
Xp: reactance component of zero-sequence impedance
Xpos: reactance component of positive-sequence impedance

If the calculated value cannot be set exactly, then next smaller value should
be set. :

K. = ;0 -Zpos
26 7 3.7
"“pos
Zg: zero-sequence impedance
Zoos positive-sequence impedance
2 2
K \[(XO"Xpos) +(RO—Rpos)
Jks|= 2 2
3 Rpos + X pos

Ry: resistance component of zero-sequence impedance

Rpos resistance component of positive-sequence impedance
| Xo: reactance component of zero-sequence impedance

Xpos - reactance component of positive-sequence impedance

If the calculated value cannot be set exactly, then the next smaller value
should be set.
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(continued)

|FT_DA: Start data acquisit. e o Coano e otoont Fig. 3-74
This setting determines at what pomt durlng a fault the acquns,ltlon of fault
data should take place
FT:DA: Output fault locat. . - “otooa Fig. 3-74
Setting for the conditions under Wthh fault location output OCCUrs.
Fault recording FT_RC: Fct. assig. trigger ig. 3-80

ThlS settlng defines the sngnals that W|I| tngger fault recordlng

ThIS settmg defines the threshold value of the phase currents that will
trlgger fault reoordmg and fault data acquisition.

003078 Fig. 3-82

Settlng tor the tlme durmg which data will be recorded before the onset of a
fault (pre-fault recording time) »

ig. 3-82

Settlng for the tlme dunng WhICh data will be recorded after the end of a
fault (post fault recordlng tlme)

S Fig. 3-82

Setting for the maximum reoordlng tlme per fault. This includes pre- -fault
and post-fault recording times.
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(continued)

Main function

Definite-time overcurrent
protection

Inverse-time overcurrent

protection

Short-circuit direction
determination

P130C-301-401-601 / AFSV.12.08340 EN

7.1.3.2 General Functions

MAIN:::Hold time dyn: param.

Settmg for the hold time of the "dynamlc parameters" After swntohlng to the
"dynamic” thresholds, the latter will remain active in place of the * '‘normal”
thresholds during this period.

018009 Fig.

3-38

MAIN: SystiIN. ‘enabled USER .

502018008 Fig.

3-37

Enable/dlsable the DTOC or IDMT reSIduaI Current stages
MAIN: Block tim:st. IN;heg. :

This settlng defines whether a blocking of the residual current stages should
take plaoe for single-pole or multi-pole phase current startlngs

07018 Fig.

3-45

MAIN Gen startmg mode

This setting defines whether the triggering of the residual current stages IN>
lein™, I>> oOr le>>> as well as the negative-sequence current stage |y, neg”
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, tierns, tines, tins>>,
tiret, neg> are automatically excluded from the formation of the trlp Command

017027 Fig.

3-46

MAIN: Op. ‘mode rush restr .

Settlng the operatmg mode of the mrush stablhzatlon functlon

Settlng of the tlmer stage for the suppression of the phase-selective
i idual and negative-sequence system starting

ig. 3-45

05 Fig.

3-46

: Fig.

3-83

Disabling or enabling the inverse-time overcurrent protection function.

Fig.

3-94

SCDD General -enable: USER

Dlsabhng and enabling short- crrcwt dlrectlon determlnatton

70 Fig.

3-106
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(continued)

Switch on to fault protection

Protective signaling

Auto-reclosing control

Ground fault direction
determination using
steady-state values

7-34

SOTF: Generalenable USER _
Drsablmg or enabling switch on to fault protectlon

SOTF: Opetatmg mode

i iovoss Fig. 3-116

011061 Fig. 3-116

The operating mode setting determlnes whether durmg elapsing of the timer
stage a general starting state will lead to a trip (Trip with starting) or whether
the measuring range of impedance zone 1 will be extended by the DIST:
kze H SR zone extension factor (Trip With overreach).

Settlng for the trmer stage that will be started by a manuat Close

PSIG General enable USER: ig. 3-117

Dlsablmg or enabling protective srgnalmg

|function

ARC: General enable USER .
Disabling or enabling auto-reclosing control.

ig. 3-129

Selectlon of the GFDSS startmg to trigger the auto-reclosing control

Function assignment to tLOGIC.

 Fig. 3-139

Disabling or enabling ground fault direction determination by steady-state
values.

SRR ig. 3-139

This setting specifies whether steady -state power eva|uat|on or steady—state
current evatuatlon will be performed.

Setting for the operating mode of ground fault direction determination by
steady-state power evaluation. The following settings are possible:

O Cos ¢ circuit for resonant-grounded systems

O Sin ¢ circuit for isolated-neutral systems.

Fig. 3-141,3-

This setting defines the measurlng direction for the ‘forward’ or ‘backward’
deCIS|on

Settlng for the frequency of the measured variables evaluated in steady-
state power evaluation,
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Setting for the frequency of the measured varlables evaluated in steady-
state current evaluation.

GFDSS f/fnom {curr:meas. ) S i ot Sl B0 Fig. 3-145

GFDSS: IN, act>/IN;reac> LS

Setting for the threshold of the actlve or reactlve power component of
residual current that must be exceeded in order for the ‘LS’ (line side)
direction decision to be enabled.

o084 Fig. 3-144

GFEDSS: Sector. angle LS Sraniiin i L
Setting of the sector angle for measurement in the I|ne Slde dlrectlon

: Ifsf 016085 Fig. 3-144

Note: Thrs settlng is on|y effective in the cos ¢ crrcun‘ operatlng mode

direction.

Setting for the release delay of the direction decision in the forward
direction.

GEDSS: IN, ,act>/IN, reac> BS .

Setting for the threshold of the active or reactive power component of
residual current that must be exceeded in order for the ‘BS’ (busbar side)

06y Fig. 3-144

dlrectlon decision to be enabled.
GFDSS Sec ngle F

Setting for the seotor angle for measurement in the direction of the busbar
side.

Setting for the operate delay of the direction decision in the backward

direction.

Setting for the release delay of the direction decision in the backward
dlrect|on

093 Fig. 3-145

GEDSS: Opetate delay N

Settrng for the operate detay of steady -state current evaluation.

16094 Fig. 3145
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(continued)
GFDSS:G(N)>/B(N)> LS. . o161 Fig. 3-150
Setting for the threshold of the conductance or susceptance Component of
the residual current loop that must be exceeded in order for the ‘LS’ (line
side) direction decision to be enabled.
GFDSS: G(N)> 7/ B(N)> BS.. , 016112 Fig. 3-150
Setting for the threshold of conductance or susceptance component of the
residual current loop that must be exceeded in order for the ‘BS’ (busbar
side) direction decision to be enabled.
GEDSS: Y(N): . 01611 Fig. 3-151
Setting for the operate value of the admittance for the non-directional
ground fault determination in the admittance evaluation mode.
GFDSS: Correction angle: o110 Fig. 3-147
This setting is provided to compensate for phase-angle errors of the system
transformers (in the admlttanoe evaluation mode)

E w Y(N ig. 3-151

Settlng for the operate delay of the admittance for the non- dlrectlonal
ground fault determnnatlon in the admittance evaluation mode.
Settmg for the release delay of the admittance for the non-directional
ground fault determination in the admittance evaluation mode.

Motor protection MP ';ﬁ;Ge,néfél’{éﬁabllvé}'?U,S_E,ﬁ_, ig. 3-153

Enabling or disabling motor protection

Thermal overload protection |THERM: General enable USER: ig. 3-163

Dlsabhng

nabli

Setting the operatlng mode of thermal overload protection.

General enablé USER ig. 3-167

Enabling or disabling unbalance protection.

Unbalance protection- 12>

Time-voltage protection V<>: General enable USER.
Disabling or enabling time-voltage protectlon

ig. 3-169

Over-/ underfrequency [ Fig. 3-178

protection

ig. 3-179

' Fig. 3-180

Settlng tor the evaluatlon time. The operate conditions must be met for the
duratlon of the set evaluatlon time in order for a signal to be issued.

0 Fig. 3-180

Setting for the threshold of undervoltage blocking. If the voltage falls below
this threshold, the over-/underfrequency protection function will be blocked.
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(continued)

Power directional protection |P<>:: :General enable USER

g , o »[;g.o‘lquzo Fig. 3-183
Dlsabllng or enabling the power drrectaonal protectlon func’uon

Circuit breaker failure CBF General enable USER ig. 3-189

protection

Drsablmg or enabllng crrcurt breaker farlure protectron
CBF- tCBF : ‘ :

Setting for the operate delay at the conclusron of which the ‘Circuit breaker
failure' signal is issued.

. 3-189

Measuring-circuit monitoring  |MCMON;: General; enable USER:.
Disabling or enabling measuring-circuit monrtormg
MCMON: Op. mode Idiff

Adaptation of measuring-circuit monitoring to the system current
transformers

ig. 3-191

ig. 3-192

ig. 3-192

Operate value settlng for the voltage trigger me< of measuring crrcwt
momtorlng
Lo 3191

ig. 3-192

Limit value monitoring ig. 3-193

ig. 3-193

Settrng for the operate value of the flrst overcurrent stage ot llmlt value
monitoring.

ig. 3-193

Setting for the operate value of the second overcurrent stage of limit value
monitoring.

Settlng for the operate delay of the first overcurrent stage of limit value
monitoring.

ig. 3-193

Settmg for the operate delay of the second overcurrent stage of limit value
monitoring.
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(continued)

7-38

‘ Settlng for the operate value of overvoltage stage VPG>> of limit value
monltormg

LIlVllT l< om0zt Fig. 3-193

Setting for the operate value of the flrst undercurrent stage of lrmlt value
monitoring.

LIMIT: I<< v 7 L
Setting for the operate value of the second undercurrent stage of llmlt value
monitoring.

LIMIT: i<

Setting for the operate delay of the first undercurrent stage of lrmrt value
monitoring. .

LIMIT: t1<<

Setting for the operate delay of the second undercurrent stage of limit value
monitoring.

LIMIT: VPG>

Setting for the operate value of overvoltage stage VPG> of limit value
monltorlng »

:022 Fig. 3-193

014033 Fig. 3-193

:014034 Fig. 3-193

Settrng for the operate delay of overvoltage stage VPG> of fimit value
monitoring.

Setting for the operate delay of overvoltage stage VPG>> of limit value
monitoring.

Setting for the operate value of undervoltage stage VPG< of limit value
monitoring.

Setting for the operate value of undervoltage stage VPG<< of limit value
monitorin

Settmg for the operate delay of undervoltage stage VPG< of limit value
monrtorlng

Setting for the operate delay of undervoltage stage VPG<< of limit value
monitoring.

Setting for the operate value of overvoltage stage VPP> of limit value
monitoring.

Setting for the operate value of overvoltage stage VPP>> of limit value
monitoring.
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(continued)

LIMIT: tVPP> s b ‘
Setting for the operate delay of overvoltage stage VPP> of lrmlt value
monitoring.

LIMIT: tVPP2>

Setting for the operate delay of overvoltage stage VPP>> ot llmrt value
monitoring.

LIMIT VPP<

Setting for the operate value of undervoltage stage VPP< of limit value
monitoring.

LIMIT: VPP<<:

o omon

014040

O14 029

Setting for the operate value of undervoltage stage VPP<< of limit value
monitoring.

Setting for the operate delay of undervoltage stage VPP< of limit value
monitoring.

LIMIT: tVPP:

Setting for the operate delay of undervoltage stage VPP << of limit value
monitorlng

Settrng for the operate value of overvoltage stage VNG> of |lml'[ value
momtorrng :

4044 Fig. 3-195

Settlng for the operate value of overvoltage stage VNG>> of llmrt value
momtonng

= VNG ot5 Fig. 3-195
|Setting for the operate delay of overvoltage stage VNG> of limit value

monitoring.

LIMIT: tUNG 14046 Fig. 3-195
Setting for the operate delay of overvoltage stage VNG>> of limit value

monitoring.

Logic LOGIC: General enable USER:
Disabling or enabling the logic function.

Fig. 3-196, 3-
203

403 Fig. 3-203

These settings define the static input conditions for the logic function.
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(continued)

7-40

~|These settings assign functions to the outputs.

oy Fig. 3-133,3-
197
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(continued)

£ baooot Fig. 3-133,3-
Shiqg7

LOGIC: Op. mode t output.
 canoos Fig. 3-133

LOGIC: Op. mode t output :
LOGIC: Op. mode toutput

O0GIE:0p de toutput
These settings define the operating modes for the output timer stages. -

7-41
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(continued)

LOGIC: Time t1 output’ oo Fig. 3-197
LOGIC :Tlme 1 »output, :

Settings for timer stage t1 of the respective outputs.
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Note:

oo Fig. 3-197

Settings for timer stage t2 of the respective outputs.

This setting has no effect in the ‘minimum time’ operating mode.
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(continued)

7-44

These settings assign the function of a binary input signal to the output of
the logic equation.

g.

oo Fig. 3-203
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(continued)

- omo01 Fig. 3-203

LOGIC: Sig.assig.ot

These settings assign the function of a binary input signal to the output of
the logic equation.

7-45
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Definite-time overcurrent
protection

7-46

7.1.1.3 Parameter Subsets

72068 073 006 074098 075008

. Fig. 3-83

This setting defines the parameter subset in which definite-time overcurrent
protection is enabled.
DTOC >

Setting for the operate value of the first overcurrent stage (phase current
stage).

017,000 073007, 074007 075007 -+ Fig. 3-84

Caution! The range of setting values includes operate values that are not
permltted as continuous current values (see ‘Technlcal Data’ )

DTOC: l> dynamuc Fig. 3-84

Setting for the operate value of the first overcurrent stage in dynamrc 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 ‘Techmcal Data ).

_ , ig. 3-84
Settlng for.the operate value of 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’).

Settmg for the operate value of the second 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
permltted as continuous current values (see ‘Techmcal Data )

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 ee Technlcal Data )

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’).

Fig. 3-84

017006 073020 074020 1075020 ig. 3-84

Setting for the operate delay of the second overcurrent stage.
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