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DTOC: Uo5> - PSK i

L DI7007:073021 074021, 075021 . Fig. 3-84

5i6c: iness T PSL

Setting for operate value Ineg> (

Setting for the operate delay of the third overcurrent stage.

T oot oot oot 070N

Ineg = negative-sequence current).

BTOC: Ineg> dynamic  PSX
Setting for operate value Ineg> dynamic
(Ineg = negative-sequence current).

o700 077200 076200 U920 -

This operate value is effective only while the timer stage MAIN: Hbld—
time dyn. param. is elapsing.

DTOC: Ineg>:

Setting for operate value ineg>> (Ineg

Setting for operate value ineg>> dynamic
(Ineg = negative-sequence current).

negative-sequence current).

078201:07920

‘Ineg>> dynamic. ‘PS

This operate value is effective only while the timer stage MAIN: Hold-

time dyn. param. is elapsing. ,

ue Ineg>>>

DTOC: Ineg>>> dynamic PSx

Setting for operate value Ineg>>> dynamic
(Ineg = negative-sequence current).

This operate value is effective only while the timer stage MAIN: Hold-
time dyn. param. is elapsing. '

D eg

Setting for the operate delay of overcurrent stage Ineg> (
sequence current).

DT Ineg>
Setting for the operate delay of overcurrent stage Ineg>>

(Ineg = negative-sequence current).

Jetehe SX.
etting for the operate delay of overcurrent stage ineg>>>

(Ineg = negative-sequence current).
BTGC: Evaluation IN.. PS»

This setting determines which current will be monitored: the current
calculated by the P130C P130CP130Cor the residual current measured at

the T 4 current transformer.
DTOC: IN> = PSX

Setting for the operate value of the first overcurrent stage (residual current
stage).
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(continued)

DTOC: IN> dynamic = PSx = o 0 o 017081 073035 074035 075035 -~ . Fig. 3-89
Setting for the operate value of the dynamic first overcurrent stage (residual

current stage). This operate value is effective only while the timer stage
MAIN: Hold-time dyn. param. is elapsing.

Caution! The range of setting values includes operate values that are not
permitted as continuous current values (see ‘Technical Data’).

DTOC: NS> 7 pgy 0700 e oot orsote

Setting for the operate value of the second overcurrent stage (residual
current stage).

*Fig. 3-89

Caution! The range of setting values includes operate values that are not
permitted as continuous current values (see ‘“Technical Data’).

DTOC: IN>> dynamic | PSx 0% 01665 015 6389
Setting for the operate value of the second overcurrent stage in dynamic

mode (residual current stage). This operate value is effective only while the

timer stage MAIN: Hold-time dyn. param. is elapsing.

Caution! The range of setting values includes operate values that are not

permitted as continuous current values (see ‘Technical Data’).

IR Fig
Setting for the operate value of the third overcurrent stage (residual current

stage).

Caution! The range of setting values includes operate values that are not

permitted as continuous current values (see ‘Technical Data’).

DTO g N> v“ai'r"—‘ yAAYIY SvAR LY PSX sy vavas — 403 e . \ 3-89
Setting for the operate value of the dynamic third overcurrent stage

(residual current stage). This operate value is effective only while the timer

stage MAIN: Hold-time dyn. param. is elapsing. :

Caution! The range of setting values includes operate values that are not

permitted as continuous current values (see ‘Technical Data’).- 7
Setting for the operate delay of the first overcurrent stage (residual current

stage).

DTOC: HN ig. 3-89

Setting for the operate delay of the second overcurrent stége (residual
current stage). ‘

DTOC:. tiN>> , ,,
Setting for the operate delay of the third overcurrent stage (residual current
stage).

DTOC:. Puls.proLIN>,intPS i Fig. 3-89
Setting for the pulse prolongation time of the hold-time logic for intermittent

ground faults.

DTOC: tiN,interr Fig. 3-89

Setting for the tripping time of the hold-time logic for intermittent ground
faults.

DTOC: Hold-t. tIN>,intmPSx | o17os ore0 onae
Setting for the hold-time for intermittent ground faults.

ig. 3-89
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(continued)

inverse-time overcurrent
protection
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IDMT:. Hold time

"|Setting for the holding time for intermittent short circuits (phase current

- iDMT Enable’ . O72070:073070-074070 075070 ¢ . - Fig. 3-94
This setting defines the parameter subset in which IDMT protection is
enabled. ‘
BT retp et PSX e oot gt o7tk 0500 Fig. 399
Setting for the reference current (phase current system).
BRI iretp dynamic PSX Voo oo e geom - Fig: 3-98
Setting for the reference current in dynamic mode (phase current system).
This operate value is effective only while the timer stage MAIN: Hold-
time dyn. param. is elapsing.
IDMT: Characteristic PPSx Graes or3es (racon 0o Fig. 399
Setting for the tripping Ch_aracteristic (ph
IDMT: Factor kiP. | PS: o 0raoss oo s Fg. 399
Setting for factor kt,P of the starting characteristic (phase current system).
BT i dvip time P PSX i e ot i 598
Setting for the minimum trip time (phase current system). As a rule, this
value should be set as for the first DTOC stage (=), -
' S Fig. 3-99

| egdy

Setting for the reference current in dynamic mode (negative-sequence

MAIN: Hold-time dyn. param. is elapsing.

current system). This operate value is effective only while the timer stage

tic (negative-sequence current system
ey

74

Setting f

current system).

rule, this value should be set as for the first DTOC stage (1>).

Setting for the minimum trip time (negative-sequence current system). As a

iDMT: Hold time neg.- PSx.

072072 078072 074072 07502

Setting for the holding time for intermittent short circuits (negative-sequence

current system).
IDM lease

system).

IDMT: Evaluation IN... PSx

- OT2075.073075" 074075 075075,

This setting determines which current will be mbnttored: the current
calculated by the P130C P130CP130Cor the residual current measured
the T 4 current transformer.

at
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(continued)

IDMT:. ]ref N PSX:.@-' B :" Pt e 072052 073052 074052 075052 .. Fig. 3-108

Settlng for the reference Current (reSIduaI current system)

i 072005 073005 074005 075005 ~Fig. 3-103

Settlng for the reference Current in dynamlo mode (resldual current system)
This operate value is effective only while the timer stage MAIN: Hold-
time dyn param. is elapsing

IDMT: Characteristic N PSx
Setttng for the trrpplng characteristic (resldual Current system).
IDMT:: Factor kt, N PS
Setting for factor kt, N of the startrng Charactenstlc (resndual Current system)
IDMT: . Min. trip time N PSx . )

Settlng for the minimum trip time (reS|duaI current system) As a rule this
value should be set as for the flrst DTOC stage (IN>),

IDMT:_Hold time N

Setting for the holding tlme for lntermlttent short Clrcu1ts (resndual current
system). ) .

- 07205 073058 74008 075058~ Fig. 3-103

055 073055 074055 075055 ' Fig. 3-103

Fig. 3-103

Fig. 3-103

Short-circuit direction
determinatr'on

Fig. 3-106

This setting defines the parameter subset i in which the short-circuit direction
deter ination function is enabled. ~

Fig. 3-110

This setting determines whether an overcurrent direction determination in
forward direction shall be formed when the direction determination of the
phase current and residual current stage Is blocked.

ThlS settlng for the measuring direction determines whether a t1> trip signal
in the DTOC phase current stage will be issued for forward, backward or
non-directional fault decisions. If the ARC is enabled and has been set

accordmgly then a starting will trigger the associated ARC trlppmg tlme

: ig. 3-110
Th:s settlng for the measurlng drrectlon determlnes whether a tI>> trip signal
in the DTOC phase current stage will be issued for forward, backward or
non-directional fault decisions. If the ARC is enabled and has been set
accordingly then a starting WI” trcgger the associated ARC trlpp!ng tlme
SCDD: Direct. firef,P> PSx o ’ ig. 3110

This setting for the measuring direction determines whether a tiref P> trip
signal in the IDMT phase current stage will be issued for forward, backward
or non-directional fault decisions. If the ARC is enabled and has been set
accordingly then a starting will trigger the associated ARC tripping time.
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(continued)

SCDD: Direction e PSX . e SIS ORI Fig. 3114
This setting for the measuring direction determines whether a tIN> trip

signal in the DTOC residual current stage will be issued for forward,

backward or non-directional fault decisions. If the ARC is enabled and has

been set accordingly then a starting will trigger the associated ARC tripping

time. ’

SCDD: Direction tIN>> PSX:. _

This setting for the measuring direction determines whether a tiN>> trip
signal in the DTOC residual current stage will be issued for forward,
backward or non-directional fault decisions. If the ARC is enabled and has

been set accordingly then a starting will trigger the associated ARC tripping
time.
SCDD: Di
This setting for the measuring direction determines whether a tiref,N> trip
signal in the IDMT residual current stage will be issued for forward,
backward or non-directional fault decisions. If the ARC is enabled and has

been set accordingly then a starting will trigger the associated ARC tripping
time.

[6CBD: Charact. angle GPS o
Setting for the characteristic angle for the residual current stage in
correspondence to the measuring relation. Using this setting, a wide range

of conditions in dependence of the system neutral grounding impedance
can be accommodated, including the following:

77 ompont oreau o792et- - Fig. 3-114

942 078242 079242

Fig. 3-113

O System neutral with relatively high resistance Oe = 0°
O System neutral with relatively low resistance O - 45°
[ System neutral effectively grounded O.c= - 75°

O System neutral reactance-grounded Olc= - 90°

[0 System with isolated neutral O.g= + 90°

o Py e
Setting for operate value VNG>. This setting value is an enabling criterion
of the base point release of short-circuit direction determination.

In choosing this setting, the set nominal voltage MAIN: VNG,nom V.T.
sec. should be taken into account
fines whether the trip bias of the residual current stage
should be blocked in the event of a phase current starting. J

SCDD: VNG>

" Fig. 3112

Fig. 3-114
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7 Settings

{continued)
This setting defines the parameter subset in which protective signaling is
enabled,

PSIG: Tripping time  PSx .
The tripping time replaces timer stage t1,ze of distance protection when
protective signaling is ready.

..........

015011 024003 024 083 025025

ot vy oAty v

PSIG: DC loop op.mode PSx T TR G 2501, 250
This setting defines whether the transmitting relay will be operated in
energize-on-signal mode (‘open-circuit principle') or normally-energized .
mode (‘closed-circuit principle'), i.e., Transm. relay make contact or Transm.
relay break contact, respectively.
'PS] S AT AP AT, HeberaI2ere Ly

Fig. 3119

protective signaling. The foliowing settings are possible:
Without

Phase curr. system

Residual curr. system

Phase/resid.c.system
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(continued)
Auto-reclosing control ARC: ‘Enable ’ SPSX T el 015045 015047 015048 016049 o+ Fig. 3-123
This settrng deﬁnes the parameter subset in whrch ARC is enabled.
ARC CB clos pos Slg PSX . 1.7'-‘7 ’; 015050 024024 ozlr'cé;t 025044 ii . Fig. 3-125
This settmg defines whether the CB closed posrtton WIH be scanned or not.
If the setting is With, a binary signal input must be conﬂgured accordungly
ARC: ;v.:Qperat;ng;imvpd‘eﬂ_l;'z—?_svx:. 15051 024025 024085 025045 ~~~~~ . Fig. 3-122
The operating mode setting defines which of the followmg reclosure types is
permitted.
0O TDR only
O HSRor TDR
D Test HSR only
ig. 3-134
: 038 024'1'63‘&2'150 025100 ig. 3-130
, p:Li . 025000 ig. 3-126
The HSR trlppmg time replaces timer stage t1,ze of dlstance protectlon or
the operate delay of backup overcurrent-time protectlon — provided that the
BUOC operating mode is set accordingly — if a HSR is permitted and
. protectrve signaling is not ready
ISR trip.time 1>>PS , Fig. 3-126
Settrng for the HSR tripping time and start via a phase current startrng in the
second DTOC overcurrent stage.
ARC: SRirip.time 1>>>PSx “Fig. 3-126
Setting for the HSR tripping time and start via a phase current starting in the
thlrd DTOC overcurrent stage
{ SR: AN> ‘Fig. 3-126
Settmg for the HSR trlppmg time and start via a residual current starting in
the ﬂrst DTOC overcurrent stage
RC: - ig. 3-126
Settmg for the HSR tripping time and start via a residual current startlng in
the second DTOC overcurrent stage
ARC: HSRtrip.t. P ig. 3-126
Settrng for the HSR tripping tlme and start via a residual current starting in
the thlrd DTOC overcurrent stage
ARC: HSRtrip .Kiref>PS: ' : 2 Fig. 3-128
ettrng for the HSR tripping time and start via a starting in the IDMT phase
Current system.
_________ HSRirip:tkINref>PSx. Ig. 3-128
Settlng for the HSR tripping time and start via a starting in the IDMT residual
current system
: Ineg> 0"1'5034_ 024108 024158 02519‘8 Fig. 3-128
Settmg for the HSR trlpprng time and start via a starting in the IDMT
negatrve sequence current system ‘
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(continued)

015078 024109 024150025109

ARC:. HSRrip t.GFDSS PSx: ¢
Setting for the HSR tripping time and start via ‘ground fault direction
determlnatlon usmg steady -state values

. Fig. 3-129

015058 024110° 094160, 025110 Fig. 3-131

ARC HSR blockf |>>>PS " Fig. 3-132

The selectlon of the HSR blocking by [>>> deﬂnes whether an HSR is
blocked during an [>>> starting. :

ARC: HSR dead time PS;
Dead tlme setting for a three- pole HSR
o. permit. TDR < PSx

Settlng for the number of time- delay reclosures permitted. Wlth the ‘0’
settrng, only one HSR is carried out.

15080024 111 024 161 02511""‘

Fig. 3-134

The TDR trlpplng tlme replaces timer stage t1,ze of distance protection or
the operate delay of backup overcurrent-time protection — provided that the
BUOC operating mode is set accordingly ~ if a TDR is permitted and
protectlve srgnallng is not ready :

Fig. 3-127

Settlng for the TDR trlppmg time and start via a phase current starting in the
second DTOC overcurrent stage ‘

Fig. 3-127

Fig. 3-127

Settlng for the TDR trrpplng time and start via a resudual current starting in {f
the frrst DTOC overcurrent stage

2 Settmg for the TDR trlpplng tlme and start via a residual current starting in
the second DTOC overcurrent stage.

: Settlng for the TDR trlpplng tlme and start via a resmlual current startmg in
the thlrd DTOC overcurrent stage.

Fig. 3-128

Settlng for the TDR trlpplng time and start via a starting in the IDMT phase
current system.

\RC: - TDRtrip.tLkINref>P -
Setting for the TDR tripping time and start via a starting in the IDMT residual
current system

DRtrlp t lneg>

Settlng for the TDR ftripping time and start via a starting in the IDMT
negative-sequence current system.

Fig. 3-128

035‘ 024420 024170 0251'

“Fig. 3128
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(continued)

ARC “TDR tr ipt. GFDSS PSx-: . S 015079 024121, 024171 0251214’”»‘ Fig. 3-129

Setting for the TDR tripping time and start via ground fault direction
determlnatlon using steady-state values

ARG TDRtrip.t. LOGIC PSx. - -

015099 22i°24172 ozsm  Fig. 3-131

Settlng for the TDR trlpplng time and start via programmable |oglc

015057 024033 024091 025051',';..: 2 Fig. 3-134

Settlng for the TDR dead ’ume
ARC TDR blockf l>>>PSx ,,,,,

The selection of the TDR blockmg by |>>> deﬁnes whether an TDR is
blocked during an l>>> startlng

ARC Reclalm time = PSx. 15054_024028'5'21{083 0508
Settlng for the reclaim time.
ARC:: _Blocking: time | PSx

Settlng for the time that will elapse before the ARC W||l be”ready again after
blocking by a binary signal input.

015081 024124 024174 025124.“' 1 Fig. 3132
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{continued)

Motor protection

7-56

MP:  Enable . PSx

135{024j@a::'og4,147v-924,19?.stw ;i Fig. 3-153
This setting defines the parameter subset in which motor protection is

enabled.

1 Fig. 3154

For the determination of the reference current, the nominal motor current
needs to be calculated first from the motor data.

Pnom

!
\/g'vnom ‘M-Ccos o

nom,motor —

The reference current is the nominal motor current as ‘projected onto the
transformer secondary side and is thus calculated as follows:

Iref " [nom,motor /Tnom
Inom,(relay) Inom,(relay)
Example:

Motor and System Data

Nominal motor voltage V, ;. 10 kV
Nominal motor power P, .: 1500 kW
Efficiency n: ' : 96.6 %
Active power factor cos ¢: . 0.86
Nominal transformation ratio T, o,

of the main current transformer: 1A

Determination of the Nominal Motor Current

1500 kW
nom,motor —

V310 kV -0.966 - 0.86
=104 A

Deternﬁination of the reference current
bref _ 104 A/100 3

1.04
[nom,(relay) TA
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(continued)

MP:  FactorkP . PSx = = T o oo s o szt - Fig. 3154

The starting factor k should be set according to the maximum permissible
thermal continuous current:

I
therm,motor
k =

l nom,motor

Example:
Motor Data:

Maximum permissible continuous thermal motor current

‘therm,motor: 1.1 lnom,motor

Determination of the Starting Factor

111
- nomsmotor _ 11

I nom,motor

MP:  IStUp _
Setting for the current threshold for the operational status determination
‘machine starting up’.
MP:. tIStU; S)
" |Setting for the operate delay for the operational status determination
‘machine starting up’. Usually, the default setting can be retained.
MP: Character.type P PS
The selection of the tripping characteristic defines the restrictiveness of the
motor protection function. For low overcurrents, the logarithmic
characteristic provides significantly higher tripping times than the
reciprocally squared characteristic since the latter neglects any heat transfer .
to the cooling medium in the overload range.
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(continued)

MP:  t6lref

This settlng for the overload trlpplng tlme teirer IS determmed from the cold
machine data, using liet = lnom,motor-

' 31':" 0170411024135 024186 025135 " Fig. 3-159

For the reciprocally squared characteristic we set:

| 2
startup
lnom motor
toirer = tbiock,cold ’ 36

For the logarithmic characteristic we set:

1

2 !
( lstartup j X
lnom,motor
| 2
[ startup J 1
Inom,motor'

Based on the setting value thus determined, the tripping time for a warm
machine is now defined as follows.

t61,ef = block,cold *

36-In

For the reciprocally squared characteristic we have:

36
| 2
[ startup j
Inom,molor

_|For the logarithmic characteristic we have:

O | P
( lstar’(up : _ {
! %
3 nom,motor
=(1-0)-tg,, 36 - In——r— |
[Lrt_p_j _q
’ lnom,molor

Motor startup current Istartup: 5.7 1

= (1 - 0.2) e, -

Example:
Motor Data

nom,motor

Max. permissible locked-rotor time with cold machine ty oo colg: 188

Max. permissible locked-rotor time with warm machine ty;5cy warm:16 s
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(continued)

Determination of the Setting Value for the Reciprocally Squared

Characteristic -

577
tyw =18s- =16.2s
Glref S 36

Contro!l of Tripping Time with Warm Machine

t=08-162s- 36

Setting for the cooling time constant with a running or stopped machine,
respectively. :

If the thermal time constants of the motor are unknown, the cooling time
constant with machine running is best set to the highest setting value and
the cooling time with machine stopped to the five-fold value of that with
machine running.

ME t-ups PS Fig. 3-159
Setting for the startup sequence of the motor as permitted by thermal

considerations.

Note:

The heavy starting logic (addresses 017 043 and 017 044) can only be

activated if the permissible startup sequence is set to two startups from cold
and one startup from warm.
VIP; RC permitted, ©<
Setting for the threshold value of the overload memory for reclosure
permission. Usually, the default setting can be retained.

WMP: Operating mod

ig. 3-154
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{(continued)

7-60

MP:.. St-up tlmme_tStUpPSx'
MP: Blocklng time tE PS>

Usmg an overspeed monitor, the heavy startmg Iog;c can be activated lf
necessary. For this purpose, the load-torque-dependent operational startup
time needs to be set for {StUp and the maximum permissible locked-rotor
time (the tE time’) with a machine at operating temperature needs to be set

for tE.

If the heavy starting logic is not used then the set startup time tStUp and the
tE-time should be set to the same value; the default values can be retained.

Note:
The heavy starting logic (address 017 047) can only be activated if the
permissible startup sequence is set to two startups from cold and one

startup from warm.

o 0170431024143 024 193 025143

"Fig. 3-159
4944 024104 025144 - Fig. 3-159

Settmg for the operate value of the minimum current stage of the underload

proteotlon function of motor protection.

Setting for the operate delay of the minimum current stage of the undericad
protection function of motor protection.

T

P130C-301-401-801 / AFSV,12.08340 EN




7 Settings

(continued)
Thermal overload protection |[THERM: Enable . .PSx o s e AmOsTE Fig. 3-163
’ This setting defines the parameter subset in WhICh thermal overload
protectron is enabled
i ;9721279'97.3179 074479°075179, . .- Fig. 3-165
Settrng for the reference Current
THERM: Start.fact.OL_RC PSX v i oot Fig. 3165
THERM Tim: const1 >1bl: PSx ; 187;075187 - Fig. 3-165
Setting for the thermal time constants of the protected object WIth current
flow (Ibl: base line current).
THERM Tlrn c_onst 2, <Ibl PS; 72188 073188 074133 orses - Fig. 3-165
Setting for the thermal time constants of the protected object wrthout Current
flow (Ibl: base line current).
Note:
This setting option is only relevant when machines are running. in all other
cases, tlme Constant 2 must be set equal to time Constant 1
‘ shitmp. ) ig. 3-165
ig. 3-165
THERM: Default CTA ig. 3-165
Setting for the coolant temperature to be used for calculation of the tnp time
lf Coolant temperature is not measured.
‘ ig. 3-165
PS; ig. 3-165
Settrng for the operate value of the trip stage..
Note:
If the operating mode has been set to Absolute replica, the setting here will
be automatically set to 100% and this parameter will be hidden as far as the
local control panel |s concerned
THERM: Hysteres ' Fig. 3-165
Setting for the hysteresis of the trip stage. ‘
THERM: Warning pre-rip PS Fig. 3-165
A warning will be given in advance of the trip. The time difference between
the warning time and the trip time is set here.
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(continued)

Unbalance protection 12>: Enable . PSx. - oo 0B220.016221:018222. 018223 - Fig. 3-167

This settlng defrnes the parameter subset in WhICh unbalanoe protect|on is

018091 018224 018225 018226.. 1 Fig. 3-168

. Fig.3-168

~ Fig. 3-168

Fig. 3-168

Setting for the operate delay of the second overcurrent stage.
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(continued)

Time-Voltage Protection

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

enabled.

V<> ‘Enable - PSx : L 076246077 246 078246, 019245 Fig. 3-169
This setting defines the parameter subset in which time-voltage protection is

V<>: ‘Operating mode PSx. .

" o7e001 orro0t 07801 o700t - Fig. 3-170

This setting specifies whether the phase-to-ground voltages (Star operating
mode) or the phase-to-phase voltages (Delta operating mode) will be
monitored.

Note:

the reference quantity is Vyom in the Star operating mode but Voom/N3 in the
Delta operating mode.

To work out the settings for the over/undervoltage stages, consider the
following example for Vioom = 100 V:

Setting in the Delta operating mode for an operate value of
80 V (phase-to-phase):

OperateValue _ 80V

Setting = = =
Vaom 100V

0.80

Setting in the Star operating mode for an operate value of
46.2 V (phase-to-ground):

OperateValue 462V _462V43 _ o0

Setting = = =
95" N/ 1 ooy T
/3 V3

In the settings for the operate values of the time-voltage protection function,

Setting for operate value V>,

ig. 3-171

ig. 3-171

ig. 3-171

ig. 3-171

ig. 3-171

ig. 3-172

ig. 3-172

ig. 3-172

Setting for the operate
Setting for the operate delay of undervoltage stage V< when all three trigge
stages are activated.

3-po

r

“ Fig. 3-172

V<! PS

Setting for the operate delay of undervoltage stage V<<,

076010077010 07010-079010-" -

ig. 3172
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(continued)

7-64

V<> “Vpos>: s PSxo st L O76 015 07T 0160780153079 015 - Fig. 3-174

Settlng for operate value Vpos>

076016 077016 078018 079016+ Fig. 3-174

76017 077017 078017079017

Fig. 3-174

stages

Setting for the hystereSIs of the trigger stages for monitoring measured
voltages

ig. 3-174

Set’nng for the hysteres:s of the trigger stages for monitoring deduced
voliages such as Vheg and VNG.
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(continued)

Over-/ underfrequency
protection
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<> Enable

. Fig.3-178

setting defines the parameter subset in which over-funderfrequency

This

£ PSx
Setting for the frequency thr
function will operate if one of the following two conditions applies: The
threshold is higher than the set nominal frequency and the frequency
exceeds this threshold. The threshold is lower than the set nominal
frequency and the frequency falls below this threshold. Depending on the
selected operating mode, a signal will be issued without further monitoring
or, alternatively, further monitoring mechanisms will be triggered.
3

Setting for the frequency gradient to be monitored

Note: This setting is ineffective unless operating mode
"f with df/df" has been selected. -

f

f

f

f elta:

Setting for delta f.

Note: This setting is ineffective uniess operating mode

“fw. Delta f/Delta t" has been selected.

*Fig. 3-182

eshold. The over-funderfrequency protection

Fig. 3-182

f<>: Dell
Setting for delta f.

Note: This setting is ineffective unless operating mode
"t w. Delta f/Delta t" has been selected.

Fig. 3-182

ig. 3-182

Fig. 3-182

Fig. 3-182
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(continued)

Power Directional Protection [P<> - ‘Enabled. PSx- L 7 Lo 014201258 01425 o2ss o Fig. 3-183

Thls settlng deﬂnes the parameter subset in whlch power directional
protection is enabled

.........

i Fig. 3-185
i Fig. 3-185
017132 017133 017 134017435, Fig. 3-185
D>t v  oi7gar. i7ass o718 Fig. 3-186
This settmg for the measurlng direction determines whether a P> trlp 5|gnal
will be lssued for forward backward or non-directional fault deC|5lons '
, > 125 017126 017 Fig. 3-185
Settlng for the dlsengaglng ratlo of the»operate value P> for the actrve
power
Fig. 3-185
Fig. 3-185
Fig. 3-185

Settlng for the operate delay of stage P>>,

ig. 3-186

This setting for the measuring direction determines whether a P>> frip
signal will be issued for forward, backward or non-direetlonal fault declsions.

Fig. 3-185

power i

7476 017177 017178 017 179 o

.Thls settmg for the measurlng direction determines whether a Q> trip signal
will be lssued for forward backward or non dlrectlonal fault decisions.

7164 017*165 017168 017167 i

Fig. 3-187

Settmg for the dlsengaglng ratio of the operate value Q> of the reactive
power.
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(continued)
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P<>: Q> '; "PSXV;:}U i e o171eo 017181 D17182 o3 - Fig. 3-187
Settmg for the operate value Q>> of the reactrve power

P<>: Operate delay Q>>PSx o 017135'5%}:}90 oo Fig. 3-187
Setting for the operate delay of stage Q>> |

P<>: ‘LﬁRelease delay’ Q>>PSx 0171921017193 017194 01715 - Fig. 3-187
Settmg for the release delay of stage Q>>. -

P<>: Dlrec’non OSSPSR o v o7 o7 1 3. Fig. 3-188

This setting for the measurrng drrectlon determmes whether a Q>> trrp

srgnal W|ll be |ssued for forward backward or non- dlreotlonal fault decisions.

Set’nng for the disengaging ratlo of the operate value Q>> of the reactlve
power.
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7 Seftings

(continued)

7.2 Protection of Increased-Safety Machines

7.2.1 General

The P130C was subjected to risk analysis based on the DIN V 19 250 standard of May
1994 (on basic safety considerations for measuring and protection relays) as well as

DIN V 19 251 of February 1995 (on measuring and protection relays, specifications and
measures for their fail-safe functioning) and owing to a tack of more specific standards
also based on DIN V VDE 0801 (on computers in safety systems).

Based on this risk analysis involving the examination of extensive measures for
prevention and management of malfunction, the P130C has been classified in
specifications class 3. According to NAMUR NE 31 (NAMUR: German committee on
standards for measuring and control engineering), specifications class 3 corresponds to
risk area 1.For this risk area, a protection device of single-channel design with alarm :
signal and/or normally-energized arrangement (‘closed-circuit principle’) will normally {
suffice. In special cases, a requirement for a higher specifications class can be met by a
customized ‘1 out of 2" or ‘2 out of 3’ circuit.

By connection and configuration of the output relay MAIN: Blocked/faulty , the
increased-safety machine can be switched off immediately or, alternatively, an alarm
signal can be given for delayed switch-off based on an assessment of the operational
conditions by trained staff. '

7.2.2 Restrictive Safety-Oriented Configuration

For the P130C to operate in a restrictive safety-oriented mode under all operational
conditions, the output relays must be operated in a normally-energized arrangement
(‘closed-circuit principle'). In this arrangement, the relevant output relay is energized
during normal operation and drops out-in the event of an activation of the associated
function or in the event of a malfunction.

On the configuration of functions, please see the Chapter on ‘Local Control’.

Essential General Configuration

Function Folder '
Par/Func/Glob/'
Par/Func/Glob/
Par/Func/Glob/
Par/Conf/
Par/Conf/
Par/Conf/

. Par/Func/Gen/
Par/Func/Gen/

90 - Par/Func/Gen/

MAIN: Device on-line

MAIN: Trip cmd.block. USER
OUTP: Outp.rel.block USER
DTOC: Function group DTOC

MP: Function group MP

[2>: Function group 12> 02
DTOC: General enable USER 022
MP: General enable USER
[2>: General enable USER

' See the Chapter on ‘Local Control’ for notes on the folders.
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7 Settings

(continued)

In order to implement a restrictive safety-oriented configuration for the protection of
electrical increased-safety machines, the configuration should be equivalent to the
example shown in the table below.

Relay Function Address Folder Associated
function

K2 OUTP: Fct. assignm. K 2 150 196 Par/Conf/ MAIN: Gen. trip
command 1

OUTP: Operation mode K 2 150 197  Par/Conf/ NE updating

MAIN: Gen. trip command 1 ‘ 021 001 Par/Func/Glob/ ~ MP: Trip signal

DTOC: Trip
signal -

2> tineg> -
. elapsed -
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7 Settings

(continued)

7-70

During device startup and during P130C operation, cyclic self-monitoring tests are run.
in the event of a positive test result, a specified monitoring signal will be issued and
stored in a non-volatile memory — the monitoring signal memory (see Chapter
‘Troubleshooting’). A listing of all possible entries in this monitoring signal memory is
given in the address list (see Appendix). Monitoring signals prompted by a serious
hardware or software fault in the unit are always entered in the monitoring signal
memory. The entry of monitoring signals of lesser significance into the monitoring signal
memory is optional. The user can select this option by setting an 'm out of n' parameter.

The blocking of the protection device is governed by similar principles, that is, signals’
prompted by a serious hardware or software fault in the unit always lead to a blocking of
the unit. The assignment of signals of lesser significance to the signal MAIN:
Blocked/faulty by an‘m out of n’ parameter (MAIN: Fct. assignm. fault)is
optional.

MAIN: Fot, - -

K8 OUTP: Fct, assignm. K8 ..
TR o T S T assign. fault -

150 214 Par/Conf/ =

OUTP: Operation mode K'8. 150 215 Par/Conf/ “NE updating

MAIN: Fct. assign. fault =~ ¢ 021031 Par/Func/Glob/ = SFMON: Error

SFMON: =~
Defect..moduie
slotq e
 SFMON: =
Defect. module
Cslot 4
o SEMON: =
. Defect. module
slot 9.

For safety-oriented operation, the ‘Warning’ can be configured onto an output relay as in
the following example. '

Relay Function Address Folder Associated
function
E.g. OUTP; Fct. assignm. K1 = :

150 193 Par/Conf/ -~ . SFMON: &

K1 Warning (reléy)

SFMON: Fct. assign. warning ~ 021030 Par/Func/Glob/ - SFMON:
Phase sequ. V
faulty

SFMON: -
Undervoltage
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8 Information and Control Functions

"l ogical” communication
interface 3

8 Information and Control Functions

The P130C generates a large number of signals, processes binary input signals, and
acquires measured data during fault-free operation of the protected object as well as
fauli-related data. A number of counters are maintained for statistical purposes.
This information can be read out from the integrated local control panel. All this

" information can be found in the ‘Operation’ and ‘Events’ folders in the menu tree.

8.1 Operation
8.1.1 Cyclic Values

8.1.1.1 Measured Operating Data

Display of the updated measured operating value for the proportion of
corrupted messages within the last 1000 received messa

COMM3: Loop back receiv

While the hold time is running, the loop back test results can be checked by
reading out these values.
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8 Information and Control Functions

(continued)

Main function MAIN: Date . 030w Fig, 3-51
Date display.
Note: The date can also be set here
MAIN: Time of day " ooatet Fig. 3-51

Display of the time of day.

Note: The time can also be set here.
MAIN: Time switching
Settmg for standard tlme or dayhght saving time.

03005 Fig. 3-51

This setting is necessary in order to avoid misinterpretation of the times
assigned to signals and event data that can be read out through the PC or
communication interfaces.

Note:
The time can be set here for standard time or daylight saving time.

In the case of clock synchronization via the clock synchronization telegram
from a central control system or a central device, this setting will be
overwritten each time a new clock synchronization telegram is received.
With a free-running clock or synchronization by minute pulse through a
binary input, the time of day setting and the time switching setting in the
device must be plausible. The two settings do not have a mutual effect on
one another

ig. 3-33

ig. 3-26

'Fig. 3-26

ig. 3-26

ig. 3-26

-Fig. 3-26

ig. 3-26

ig. 3-26

)y Fig. 3-26

'Fig. 3-27

ig. 3-30

Dlsplay of the maXImum phase—to ground voltage as a prlmary quantity.

MAIN: Volt. VPG, min pnm
Display of the minimum phase-to-ground voltage as a primary quantity.

8-2 P130C-301-401-601 / AFSV.12,09340 EN




8 Information and Control Functions

(continued)
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MA!N Voltage A G p”m 71:',_ '7: " i ’_‘I: S 005042 Fig. 3-30
Display of the updated value for phase -to- ground voltage A G as a prlmary

quantlty ,

MAIN: Voltage B-G prim.. o e weor Fig. 3-30
Display of the updated value for phase-to ground voltage B-G as a prlmary

quantlty

MAIN Voltage C—G pum

Display of the updated value for phase -fo-ground voltage C- G as a primary
quantlty

2 Fig. 3-30

MAIN; Volt. VPP,max prim. ig. 3-30
Display of the maximum phase—to phase voltage as a primary quantity.
|MAIN: Voltage VPP,min prim 1 Fig. 3-30
Display of the minimum phase-to-phase volta
MAIN: g : o Fig. 330
Display of the updated value for phase-to-phase voltage A-B as a primary
quantity.
MAIN:. Voltage B-C prir Fig. 3-30
Display of the updated value for the phase-to-phase voltage B-Casa
prlmary quantlty
J : Fig. 3-30

Dlsplay of the updated value for phase-to-phase voltage C-A as a primary
quantlty

ig. 3-31

ig. 3-31

ig. 3-34

ig. 3-34

' Fig. 3-34

- Fig. 3-34

- Fig. 3-26

ig. 3-26

ig. 3-26

Dlsplay of the delayed Stored maximum phase current referred to 1,




8 Information and Contrel Functions

(continued)

MAIN: Current IP,min p.u. . oos0ss Fig. 3-26
Dlsplay of the minimum phase current referred to lnom.
MAIN: CurrentApu. = = e ig. 3-26
Display of phase current A referred to Ihom-
MAIN: Current B p.u o . Fig. 3-26
- Display of phase current B referred to lom-
MAIN: Current C p.u
Display of phase current C referred to 1,5
‘ lVlAlN Current 2(IP) p.u.. ig. 3-26
Dlsplay of the calculated resultant current referred to 1,5,
ig. 3-27
ig. 3-30
 Fig. 3-30
ig. 3-30
. Fig. 3-30
ig. 3-30
 Fig. 3-30
ig. 3-30
ig. 3-30
AN ig. 3-30
Dlsplay of the updated value for phase-to-phase voltage A- B referred to
Vnom
MAIN: Voltage B-C p.u; _ ig. 3-30
Display of the updated value for phase-to phase voltage B C referred to
Vnom
Drsplay of the updated value for phase to phase voltage C-A referred to
Vnom'
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(continued)

Ground fault direction
determination using
steady-state values
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004051 Fig. 3-31

I\!iAlN Actwe power P p u,

Drsplay of the updated vatue for aotrve power referred to nomrnal apparent
power Srom-

MAIN Reac power Q p u

Display of the updated value for reaotrve power referred to nomlnal
apparent power Snom

MAIN Actrve powel factor
Display of the updated active power factor.
MAIN: ‘Load angle phi A
Drsplay of the updated load angle value in phase A

: 004053 Fig. 3-31

004054 Fig. 3-31

co40s5 Fig. 3-31

ooioes Fig. 3-31

The phase relations of measured and calculated residual current are
compared. :

GEDSS: Curte i Fig. 3-144

Display of the updated value for the active component of residual current
referred to In,nom- .

GEDSS: Curr. IN;reac p. 5ok Fig. 3144

Display of the updated value for the reactive oomponent of resrdual current

Fig. 3-145

Drsplay of the updated value for the harmonrc content of residual current
referred 10 Iynom. THiS display is only active when the steady-state current
evaluation mode of the ground fault direction determination function
(GFDSS) is enabled.

e T OSSPV

GFDSS: Admitt. Y(N) p-u.

VDrsplay of the updated admittance value referred to Yy nom-

If GFDSS: Evaluation VNG is set to Measured:

YN,nom lN nom / VNG nom
If GFDSS: Evaluation VNG is set to Calculated:

YN nom — IN nom / Vnom

GFDSS Conduct G(N) p.u.

Display of the updated Conductance value referred to Y nom-
f GFDSS: Evaluation VNG is setto Measured:

YN nom lN nom / VNG nom
If GFDSS: Evaluation VNG is setto Ca/culated:

YN nom — ‘N nom / Vnom

- ooate Fig. 3-150

GFDSS. Susoept B(N)

Display of the updated susoeptanoe value referred 10 Y nom-
GFDSS: Evaluation VNG is setto Measured:

YN nom lN nom/VNG nom
If GFDSS: Evaluation VNG s set to Calculated:

YN,nom

. oo419 Fig. 3-150

lN,nom / Vnom




8 Information and Control Functions

(continued)

-Motor protection lVlP‘ '»Therm repl buffer lVlP . 04018 Fig. 3-159

Drsplay of the buffer Content of the motor proteotron functron

004012 Fig. 3-159

Dlsplay of the Current number of motor startups still permitted before RC
blocking.

Thermal overload protection THERM Status THERM |epl|ca . o04016 Fig. 3-165

Qoajejr Fig. 3-165

a1 Fig. 3-165

Drsplay of the time remarnlng before the thermal overload protection
function will reach the tripping threshoid.

Display of the buffer content of the thermal overload protection function
referred foa buffer content of 100 %.

Drsplay of the addrtlonal reserve if the coolant temperature is taken into
account. This display is relevant if the coolant temperature has been set to
a value below the maximum permissible coolant temperature or, in other
words, if the thermal model has been shifted downwards.

If, on the other hand, the coolant temperature and the maximum permissible
coolant temperature have been set to the same value, then the coolant
temperature is not taken into account and the characteristic is a function of
the current only. The additional reserve amounts to zero in this case.
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8 Information and Control Functions

(continued)

8.1.1.2 Physical State Signals
"l ogical” communication COMM3: State receive 1.°
interface 3 dhna

COMMSStatelecelv 3
COMM3: State receive -

Function keys ' Fig. 3-20

B
F
F

The state of the function keys is displayed as follows:
O Without function No functions are assigned to the function key.
o "Offt The function key is.in the "Off" position.

o "On* The function key is in the "On" position.

Binary inputs

The state of the binary signal inputs is displayed as follows:

O Without function: No functions are assigned to the binary signal input.
0 Low: Not energized.
o High: Energized.

This display appears regardless of the setting for the binary signal input
mode.
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8 Information and Control Functions

(continued)

Binary and analog outputs

8-8

OUTP StateK1 et R TE

The staté. of the ouﬁﬁut re-lay”sA ié dlsplayedas foblblbifis./s..
O Without function: No functions are assigned to the output relay.
O Low: . The output relay is'not energized.

O High: The output relay is energized.

This display appears regardless of the operating mode set for the output
relay.

The state of the LED indicators is displayed as follows
O Inactive: The LED indicator is not energized.

O Active: The LED indicator is e'nergized.
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8 Information and Contrel Functions

(continued)

Local control panel

" ogical” communication
interface 1

"l ogical” communication
interface 3

IRIG-B interface

Binary and analog outputs

Main function

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

8.1.1.3 Logic state signals

LOCV ‘Tng menu ]mp 1 EXT




8 A!nformation and Control Functions

(continued)

Parameter subset selection

MAIN: Prot. ext. disabled

1 Gen. trip signal ©
: Syst.IN ext/user.en
;- Sy: enable

ig. 3-36
 Fig. 3-48
ig. 3-37
ig. 3-37
. 3-37
. 3-41
ig. 3-54
 Fig. 3-41
Fig. 3-48
ig. 3-48
ig. 3-49
ig. 3-42
ig. 3-48
ig. 3-48
Fig. 3-48
ig. 3-48
ig. 3-48
Fig. 3-42
ig. 3-38
Fig. 3-46
ig. 3-46
 Fig. 3-45
Fig. 3-45
ig. 3-45
ig. 3-45
ig. 3-45

\Fig. 3-47

. Fig. 3-47
ig. 3-47

 Fig. 3-47
- Fig. 3-44
Fig. 3-43
- Fig. 3-43
- Fig. 3-43

ig. 3-44

ig. 3-44

101 Fig. 3-55
 Fig. 3-55
-Fig. 3-55

ig. 3-55
- Fig. 3-55
> Fig. 3-55
ig. 3-55
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8 Information and Control Functions

(continued)

N N o Fig, 355
: PS 2 activated ex
PS 3 activated ex

S 4 activated e

= pssoss Fig. 3-55
- om0 Fig. 3-55

o007 Fig. 3-55
‘oosos2 Fig. 3-55
om0 Fig. 3-55
001 Fig. 3-55
. 3-55
. 3-56

o001 Fig

Self-monitoring v EDY ' : . 3-56
o0 Fig. 3-56

‘Fig. 3-58
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8 Information and Control Functions

(continued)
 Fig. 3-190
VION: FNne , <008001 Fig. 3-192
SEMON: Undervolta so09 Fig. 3-162
SEMON: Meas. circ. V faulty 08017 Fig. 3-190
. e L ot
ig. 3-190
% Fig. 3-120
ig. 3-165
ig. 3-182 |’
Overload recording ig. 3-62
ig. 3-63
Ground fault recording Fig. 3-71
Fig. 3-72
Fault data acquisition “ow0es Fig. 3-74
Fault recording
Definite-time overcurrent
protection
(
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8 Information and Confrol Functions

(continued)

Inverse-time overcurrent
protection

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

e roas 48, Fig. 3-86,
345346
<o osgar Fig. 3-86,
aedie 3-45,3-48
00077 Fig. 3-89

© 040041 Fig. 3-89

ose078 Fig. 3-89
0010, Fig. 3-84

ig. 3-84

o12 Fig. 3-84

) Fig. 3-85

 Fig. 3-85

. Fig. 3-85

, Fig. 3-94
ig. 3-99
ig. 3-99

| Fig. 3-99
ig. 3-99

ig. 3-103

Fig. 3-100

ig. 3-103
ig. 3-103
ig. 3-104
| Fig. 3-103
ig. 3-103




8 Information and Control Functions

{(continued)

Short-circuit direction OD: Enabled™ . oo o o008 Fig]
determination dang G Sl

- ,ngosg Fig.

o ti:}eqie Fig.

SWitch on to fault protection

Protective signaling

e,

. Auto-reclosing control
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7. Motor protection

8 Information and Control Functions
(continued) :

i osroor Fig. 3-134
. oo Fig. 3-134
© omom Fig. 3-134

osoi Fig. 3-134

AR'_C_';Z‘_‘-’(R’é)’c"lbse"isi_g’né]»=5HS'R'
ARC: :(Re)close ssignal TDR

ARC?;»33??@“?3}59Cces§’fUl
ARC: Sig.interr.CBtript: = 0 -

Ground fault direction
determination using
steady-state values

GFDSS: GF (eurr) eval. EXT.
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8 Information and Control Functions

(continued)

Thermal overload protection

Unbalance protection

Time-voltage protection

|THERM: Within pre

THERM: Setting error,block.

iptime!

“roaiors Fig

. 3-165

ig. 3-166
ig. 3-163
ig. 3-166
ig. 3-165

. 3-165
. 3-165
. 3-165
. 3-165

ig. 3-165

ig. 3-168 -
ig. 3-168
ig. 3-168

Fig. 3-167
ig. 3-168

. 3-168

ig. 3-168
ig. 3-168

ig. 3-171
Fig. 3-171

ig. 3-172

ig. 3-172

ig. 3-174

ig. 3-174
 Fig. 3-174
 Fig. 3-174
 Fig. 3-175

ig. 3-175

ig. 3-177
Fig. 3177
. Fig. 3-169
. Fig. 3-169
 Fig. 3-169
Fig. 3-171
. Fig. 3-171
 Fig. 3-171
) Fig. 3-171
 Fig. 3-171
S Fig. 3-171
 Fig. 3-171
 Fig. 3-171
- Fig. 3-171
Fig. 3-172
; Fig. 3-172
Fig. 3-172
' Fig. 3-172

ig. 3-172

ig. 3-172
Fig. 3-172
 Fig. 3-172
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8 Information and Control Functions

(continued)

v<>, FaultV<
S AV 3. pole elapsed».
tV< 3p elaps ttans;

ig. 3-172
s Fig. 3-172
ig. 3-172
ig. 3-172
ig. 3-172
ig. 3-172
3172
. 3-172

ig. 3-175
ig. 3-175
ig. 3-177
ig. 3-177
ig. 3-177
ig. 3-177

Over-/ underfrequency
protection

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

ig. 3-182

ig. 3-178
ig. 3-178
ig. 3-178
‘Fig. 3-180
ig. 3-182
ig. 3-182
ig. 3-182
Fig. 3-182
Fig. 3-182
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8 Information and Control Functions

(continued)

Power directional protection

Circuit breaker failure
protection

Measuring-circuit monitoring
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8 Information and Control Functions

(continued)

to 0074 Fig. 3-193
‘- o220 Fig. 3-193
© oz Fig. 3-193
. ow0z2 Fig. 3-193

Limit value monitoring LIMIT: Enabled
lelVllT tl> elapsed
:LlMlT tl>> elapse_d
ELlI\IllT < elapsed

?LIMIT tl<< elapsed

169 Fig. 3-195
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8 Information and Control Functions

{continued)

Logic GIC:dnput 1T EXT

8-20

seizoxo00 Fig. 3-197

Fig. 3-197
Fig. 3-196

Fig. 3-196

Fi

g. 3-196

75 Fig. 3-196

Fi
Fi
Fi

g. 3-197
g. 3-197
g. 3-197
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8 Information and Control Functions

(continued)

LOGIC: Output2(®) L onos Fig. 3133
LOGIC: Output 3. o oum
LOGIC: Output 3.{t) - 3
LOGIC: Output £
LOGIC: Outpu
LOGIC: Output !
LOGIC: Output.
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8 Information and Control Functions

(continued)

LOGIC: Output 28 ¢
LOGIC: Output 2¢
LOGIC: Output.

utp

LOGIC: Output
1 Output 32 (t

LOGIC

y
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8 Information and Control Functions

(continued)

Device

Local control panel

"l ogical" communication
interface 1

"Logical" communication
interface 2

" ogical" communication
interface 3

Binary and analog outputs
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8.1.2 Control and Testing

EVlCE: Service info 031080 1 U Hds 03T oM

LOC: Param..change enabl. © Ll oo

Settlng the enable for changing values from the looal Control panel.

COMlVl : Sel spo ta sng test

Slgnal selectlon for testmg purposes

COMM1: Test spont sig:start
Trigger for the transmission of the selected signal (as sngnal star’t ).

COMM: Test spont.sig..end
Trigger for the transmission of the selected signal (as signal ‘end’).

The relay selected for testlng is trlggered for the set time (OUTP: Hold-
time for test).

This control action is password-protected (see section entitled '‘Password-
Protected Control Operations' in Chapter 6).

OUTP Hold-tlme for test .

Setting for the time period for which the selected output relay is trlggered for
functional testing.
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8 Information and Control Functions

(continued)

Main function MAIN: Enable syst. INUSER; G
Enabllng the residual current stages of the DTOC/IDMT protectlon
MAIN: Disable syst.IN USER o
Dlsabhng the residual current stages of the DTOC/IDMT protec‘uon

L0342 Fig. 3-37

o034t Fig. 3-37

MAIN: General reset w800 Fig. 3-52

Reset of the following memories:
All counters

LED indicators

Operating data memory

All event memories

Event counters

Fault data

O oo o o o a

Measured overload data
O Recorded fault values

This control action is password protected (see section entitled 'Password-
Protected Control Operatlons in Chapter 6).

IAIN: Reset indicat. USER:
Reset of the following displays:

ig. 3-52

1 LED indicators

In; Fault data

A trrp command is lssued from the local control panel for 100 ms. This
setting is password-protected (see section entitled 'Password-Protected
Control Operations' in Chapter 6).

Note:
The command is only executed if the manual trip command has been
conﬁgured as trip command 1or2.

 Fig. 3-42

A close command is lssued from the local control panel for the set reclose
command time. This setting is password-protected (see section entitied
'Password-Protected Control Operations' in Chapter 6).
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8 Information and Control Functions

(continued)

WA Warm vestart T R L e
A warm restart is carried out. The device functions as it does when the
power supply is turned on.

RATNG Cold Testant & v s S e
A cold restart is executed. This setting is password-protected (see section
entitied 'Password-Protected Control Operations' in Chapter 6). A cold
restart means that all settings and recordings are cleared. The values with
which the device operates after a cold restart are the underlined default
settings given in the ‘Range of Values’ column in the Address List. They

lare selected so as to block the device after a cold restart.

Operating data recording OP_RC: Reset recording 00001 Fig. 3-57

The operating data memory and the counter for operation signals are reset.

Monitoring signal recording  MT-RC: Reset recording..

003008 Fig. 3-58
Reset of the monitoring signal memory.

.Overload recording Aooeos Fig. 3-63

Reset

Ground fault recording GF "RC: Reset recordin
Reset of the ground fault memory.

Fault recording

Reset of the following memories:

o LED indicators
Fault memory
Fault counter
Fault data

o o o d

Recorded fault values

Protective signaling PSIG: Enable USER
Protective signaling is enabled from the focal control panel.
PSIG: Disable USER -
Protective signaling is disabled from the local control panel.
PSIiG: Testtelecom. USE! L -
A send signal is issued for 500 ms.

wstst Fig. 3-117

15008 Fig. 3-119
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(continued)

Auto-reclosing control ARC:: Enable USER 003134 Fig. 3-123

The auto -reclosing Control funchon is enabled from the Iocal control panel
ARC: Dlsable USER o o L 00s133 Fig. 3-123

The auto reolosnng control functlon is dlsabled from the Iocal control panel
] o 011066 Fig. 3-136

003005 Fig. 3-138

The ARC Counters are reset.

Ground fault direction
determination using
steady—state values

The counters for the ground fault direction determination function using
steady-state values are reset.

073 Fig. 3-161

Motor protection

Thermal overload protection

Logio 031038 Fig. 3-197

 Fig. 3197 [/

Interventlon in the logic at the appropriate point by a 100 ms pulse.
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8 Information and Control Functions

(continued)

Operating data recording

Monitoring signal recording  |MT.RC: Mon. Signal record.
Point of entry into the momtormg sngnal Iog.

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

8.1.3 Operating Data Recording

'OP RC: Opexat data record.
Point of entry into the operating data log

1003024 Fig. 3-57

o031, Fig. 3-58
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8 Information and Control Functions

(continued)

"Logical" communication
interface 3

Main function

Operating data recording

Monitoring signal recording

Overload recording

Ground fault recording

Fault recording

Auto-reclosing control

8-28

8.2 Events

8.2.1 Event counters

COMMS3: No. telegram errors |

MAIN: No. general start.

E e 004000 Fig. 3-46
Number of general starting signals.

ig. 3-50

ig. 3-50

MAIN: No. close commands oss Fig. 3-42
Number of close commands.

o Fig. 3-34
ig. 3-34
, Fig. 3-34
ig. 3-34

OP.RC: No. ata sig ig. 3-57

Number of signals stored in the operating data memory.

Ig oo Fig. 3-58

Number of signals stored in the monitoring signal memory.

004101, Fig. 3-62

Number of overload even_ts.

GF_RC: No. ground faults. Fio. 571

Number of ground faultsv.v

ig. 3-138

004008 Fig. 3-138

Number of time-delay reclosures.
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8 Information and Control Functtons

(continued)

Ground fault direction
determination using
steady-state values

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

: Numb of ground faults in the backward direction.

Number of ground faults detected by steady—state power evaluation.
GFDSS: No. GE (curr. meas) S

Number of ground faults detected by steady state curre evaluat on
GFDSS No GF admrtt Y(N)

Number of ground faults (non-directional) detected by the admlttanoe
evaluatron method

GFDSS: No. GF backward/B

Number of motor startups since the last reset,

oo Fig. 3-146

Lo0g0s0 Fig. 3-152

o 009001 Fig. 3-152

ig. 3-152

ig. 3-1562

i1 Fig. 3-160
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8 Information and Control Functions

(continued)

8.2.2 Measured event data

Overload data acquisition OL:DA; Overload duration = o oo Fig. 3-59
Duratlon of the overload event
OL_DA: T.taken f.startup,MP - wosFig 360

Display of the motor startup time.
OL DA: Start—up current, MP
Dlsplay of the motor startup Current

ig. 3-60
ig. 3-61
Q_l:_jz"-'Dfli:i;"l_badjfeuﬁi"r_érift»}THERM 0 Fig. 561
Display of the load current used by the thermal overload protection function
to Calculate the trippihg time
' : { ' ig. 3-61
) ' ig. 3-61
Dlsplay of the tlme remamlng before the thermal overload protection
funotlon Wl|| reaCh the tnppmg threshold.
Ol ig. 3-61

Dlsplay of the add|t|onal reserve lf the coolant temperature is taken into
account. This display is relevant if the coolant temperature has been set to
a value below the maximum permissible coolant temperature or, in other
words, if the thermal model has been shifted downwards.

If, on the other hand, the coolant temperature and the maximum permissible
coolant temperature have been set to the same value, then the coolant -
temperature is not taken into account and the characteristic is a function of |
the current only. The additional reserve amounts to zero in this case.
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8 Enformatioh and Control Functions

(continued)

Ground fault data acquisition |GF DA: Ground flt.duration. 0 o n Fig. 3-64
' Display of the ground fault duration of the t.
GE DA: GE duration pow.meas = A g, 565

Display of the ground fault duration of the most recent ground fault as
determined by the steady-state power evaluation feature of the ground fault
direction determination function.

GF_DA: Voltage VNG p.u.

oz Fig. 3-66,
£523.70

Display of the neutral-displacement voltage of the most recent ground fault
referred to Vyom-

Note:
This display is only active if the steady-state power evaluation mode of the
ground fault direction determination function is enabled.

GF

Display of the residual current of the most recent ground fault referred to
‘nom- .
Note:

This display is only active when the ground fault direction determination
function using steady state values (GFDSS) is enabled.

ground fault referred to lhom.
Note:

|This display is only active if the steady-state power evaluation mode of the
ground fault direction determination function is enabled.
BRI 55 Fig. 5.6

Display of the reactive component of the residual current of the most recent
ground fault referred to Inom-

Note: :

This display is only active if the steady-state power evaluation mode of the
ground fault directi determination function is enabled.
GE_DA at. cufrmeas.
Display of the ground fault duration of the most recent ground fault as
determined by the steady-state current evaluation feature of the ground fault
direction determination function

f the residual current component having the set filter frequency for
(referred to lhom)

5 Fig. 3-69

Display of the ground fault duration of the most recent ground fault as
determined by the admittance evaluation mode of the ground fault direction
determination function.
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8 Information and Control Functions

(continued)

GF_DA: Admittance Y(N) i

Display of the admittance value referred 10 Y nom-
If GFDSS: Evaluation VNG is set to Measured:

YN,nom = lN,nom / VNG,nom

YN nom lN nom / Vnom
GF DA: Conduct 'G(N).p.

Display-of the Conductance value referred to Yy nom-
If GFDSS: Evaluation VNG is set to Measured:

YN nom = lN nom / VNG nom

YN nom IN nom / Vnom

GF_ DA: Suscept. B(N) p
Dlsplay of the susceptance value referred to Yy nom.
If GFDSS: Evaluation VNG is set to Measured:
YN,nom = IN.nom / VNG,nom

YN,nom = IN,nom / Vnom

if GFDSS: Evaluation VNG is set to Calculated:

If GFDSS: Evaluation VNG is set to Calculated:

if GFDSS: Evaluation VNG is set fo Calculated:

. ooaoss Fig. 3-70

o7 Fig. 3-70
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8 Information and Control Functions

(continued)

Fault data acquisition

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

FT DA; Faultduration . o0 o ” il T e 00B0M0 Fig. 3-73
Display of the fault dura’uon
FT_DA: ‘Running: time < ooz Fig. 3-73
Display of the running tlme
Fl' DA: Fault. current P p.u,. - ooaoes Fig, 3-77
FT_DA: Flt. volt. PG/PP pau. o ovoes Fig. 377

Dlsplay of the fault voltage referred to Vnom

Dlsplay of the fault angle.

FT_DA: Fault curr. N.p.u

ig. 3-77

ig. 3-77

) Fig. 3-77

ig. 3-77

ig. 3-77

Display of the fault location of the last fault (in %) referred to the setting
FT_DA: Line reactance PSx.

ig. 3-78

FT DA: Fault locati
Display of the fault location of the Iast fault in km.

ig. 3-78

FT.DA: Load imped.postflt.

Display of the load impedance (in L) after the general startmg condition of

distance protection has ended.
The display only appears if the fault has been detected by the fault data
acquisition function of the P130C.

ig. 3-79

FI.DA: Load angle ‘postflt

Display of the load angle (in degrees) after the general starting condition of

time-overcurrent protection has ended.
The display only appears if the fault has been detected by the fault data
acquisition function of the P130C.

FT. 'DA: Resid.curr, ‘postHit -
Display of the residual current of the Iast fault referred o | gm-
The display only appears if the fault has been detected by the fault data

acquisition function of the P130C.

ig. 3-79
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8 Information and Control Functions

(continued)

8.2.3 Event recording

Overload recording OL RC: Overload recording:1 . #0m0x Fig. 3-63
0a3021 Fig. 3-63
om0z Fig. 3-63
o303 Fig, 3-63
om0 Fig. 3-63

ig. 3-63

ig. 3-63

OL_RC: Overload recording ,
. Fig. 3-63

OL_RC: Overload recording 8
Point of entry into the overload log.

ig. 372 |,
ig. 3-72
ig. 3-72
Fig. 3-72
ig. 3-72
‘Fig. 3-72
ig. 3-72
ig. 3-72

Ground fault recording

ig. 3-81
 Fig. 3-81
 Fig. 3-81
. Fig. 3-81

ig. 3-81

ig. 3-81
Fig. 3-81
- Fig. 3-81

Fault recording

Point of entry into the fault log.
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9 Commissioning

9.1 Safety Instructions

The device must be reliably grounded before auxiliary voltage is turned on.

“The surface-mounted case is grounded using the appropriate bolt and nut as the ground

connection. The flush-mounted case must be grounded in the area of the rear
sidepieces at the location provided. 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.

Before working on the device itself or in the space where the device is connected, always
disconnect the device from the supply.

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 will endanger people and damage the insulation.

For devices with pin-terminal connection, the threaded terminal block for current

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

The power supply must be turned off for at least 5 s before power supply module V is
removed. Otherwise there is the danger of an electric shock.

When the P130C is used for the protection of increased-safety machines, it must be
located outside of any areas that are subject to explosion hazards.
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9 Commissioning

(continued)

A
A

The fiber-optic interface may only be connected or disconnected when the supply voltage
for the unit is shut off.

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

Therefore when connecting the connecting cable make sure that you do not touch the
socket contacts.

Application of analog signals to the measuring‘ inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see chapter entitled 'Technical
Data"). '
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9 Commissioning

(continued)

Preparation

P130C-301-401-601 / AFSV.12,08340 EN

9.2 Commissioning Tests

After the P130C has been installed and connected as described in Chapter 5, the
commissioning procedure can begin.

Before turning on the power supply voltage, the following items must be checked again:

O Is the device connected to the protective ground at the specified location?

O Does the nominal voltage of the battery agree with the nominal auxiliary voltage of the
device?

O Are the current and voltage transformer connections, grounding, and phase
sequences correct?

After the wiring work is completed, check the system to make sure it is properly isolated.
The conditions given in VDE 0100 must be satisfied.

Once all checks have been made, the power supply voltage may be turned on. After
voltage has been applied, the device starts up. During startup, various startup tests are
carried out (see section entitied ‘Self-Monitoring’ in Chapter 3). The LED indicator
labeled ‘HEALTHY’ (H1) and the LED indicator labeled ‘OUT OF SERVICE’ (H2) will light
up. (The LED indicator H2 is coupled to the signal MAIN: Blocked/faulty.) After
approximately 15 s, the P130C is ready for operation. This is indicated by the display
'P130C" in the first line of the LCD. '

Once the change-enabling command has been issued (see the Section Change-Enabling

Function in Chapter 6), all settings can be entered. The procedure for entering settings
from the integrated local control panel is described in Chapter 6.
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9 Commissioning

(continued)

If either the PC interface or the communication interface will be used for setting the
P130C and reading out event records, then the following settings must first be made from
the integrated local control panel. ’
O ‘Par/DviD/ foider:

B DVICE: Device password 1

@ DVICE: Device password 2

o ‘Par/Coni/ folder:
m PC: Name of manufacturer
B PC: Bay address
B PC: Device address
a PC: Baud rate
m PC: Parity bit
e COMM1: Function group COMM1
= COMM1: General enable USER
m COMM1: Name of manufacturer
m COMM1: Line idle state |
B COMM1: Baud rate
B COMM1: Parity bit
B COMM1: Communicat. protocol
B COMM1: Octet comm. address
B COMM1: Octet address ASDU
B COMM2: Function group COMM2
m COMM2: General enable USER a
B COMM2: Name of manufacturer
g8 COMM2: Line idle state
g8 COMM2: Baud rate
B COMMZ2: Parity bit
B COMM2: Octet comm. address
B COMM2Z: Octet comm. ASDU
m COMMS3: Function group COMM3
B COMMS3: General enable USER
m COMMS3: Baud rate
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9 Commissioning

(continued)

instructions on these settings are given in Chapters 7 and 8.

Note:

After the settings have been made, the following checks should be carried out again

‘Par/Func/Glob/ folder:

PC: Command blocking

PC: Sig./meas.val.block

COMM1: Command block. USER
COMM1: Sig./meas.block.USER
COMM2: Command block. USER
COMMZ2: Sig./meas.block.USER

The settings given above apply to the IEC 60870-5-103 communication

protocol. If another protocol is being used for the communication interface,

additional settings may be necessary. See Chapter 7 for further details.

before blocking is canceled:

o Does the function assignment of the binary signal inputs agree with the terminal

connection diagram?

O Has the correct operating mode been selected for the binary signal inputs?

O Does the function assignment of the output relays agree with the terminal connection
diagram?

O Has the correct operating mode been selected for the output relays?

O Have all settings been made correctly?

Now the block can be cleared as follows ('Par/Func/Giob/' folder):

0 MAIN: Device on-line "Yes (on)"

P130C-304-401-601 / AFSV.12.08340 EN
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9 Commissioning

(continued)

Tests

9-6

By using the signals and displays generated by the P130C, it is possible to determine
whether the P130C is correctly set and properly interconnected with the station. Signals
are signaled by output relays and LED indicators and entered into the event memory. In

addition, the signals can be checked by selecting the appropriate signal in the menu tree.

If the user does not wish to operate the circuit breaker during the protection functions
test, the trip commands can be blocked through MAIN: Trip cmd. block. USER
('Par/Func/Glob/' folder) or an appropriately configured binary signal input. I circuit
breaker testing is desired, it is possible to issue a trip comimand for 100 ms through
MAIN: Man. trip cmd. USER ('Oper/CtriTest' folder) or an appropriately
configured binary signal input. Selection of the trip command from the integrated local
control panel is password-protected (see Section Password-Protected Control Actions in
Chapter 6).

Note: The manual trip command is only executed if it has been configured for trip
command 1 or 2.

If the P130C is connected to substation control level, it is advisable to activate the test
mode via MAIN: Test mode USER ('Par/Func/Glob/ folder) or an appropriately

configured binary signal input. The telegrams are then identified accordmgly (cause of
transmission: test mode).
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(continued)

Checking the binary signal
inputs

Checking the output relays

A

Checking the current-
measuring inputs

P130C-301-401-601 / AFSV.12,08340 EN

By selecting the corresponding state signal (‘Oper/Cycl/Phys’ folder), it is possible to
determine whether the input signal that is present is recognized correctly by the P130C.
The values displayed have the following meanings:

O Low: Not energized.

'O High: Energized.

O Without function: No functions are assigned to the binary signal input.

This display appears regardiess of the binary signal input mode selected.

It is possible to trigger the output relays for a settable time period for test purposes (time
settingat OUTP: Hold-time for test in 'Oper/CtriTest/" folder). First select the
output relay to be tested (OUTP: Relay assign. f.test, ‘Oper/CiriTest/ folder). Test
triggering then occurs via OUTP: Relay test (Oper/CtriTest/ folder). ltis password-
protected (see the section entitled ‘Password-Protected Control Operations’ in

Chapter 6).

Before starting the test, open any triggering circuits for external devices so that no
inadvertent switching operations will take place.

By applying appropriate analog signals as ‘measuring variables’ to the measuring inputs,
the user can check via the operating data displays (see Chapter ‘Information and Control
Functions’) whether the protection and control unit detects the analog signals with the
specified accuracy (folder ‘Oper/Cycl/Datal’).

O MAIN: Current A p.u.: Display of the updated phase current A referred to the
nominal device current l,om ‘

O MAIN: Current B p.'u.: Display of the updated phase current B referred to the
nominal device current I, ‘ :

O MAIN: Current C p.u.: Display of the updated phase current C referred to the
nominal device current |

O MAIN: Current IN p.u.: Display of the updated phase current IN referred to the
nominal device current lom

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).



9 Commissioning

(continued)

Checking the protection
function

Checking the connection of
the phase current and
voltage transformers with
load current for correct
phase

Four parameter subsets are stored in the P130C, one of which is activated. Before
checking the protective function, the user should determine which parameter subset is
activated. The activated parameter subset is displayed at PSS: Actual param.

subset (‘Oper/Cycl/Log/ foider).

When testing the time-overcurrent protection with a testing device, the measuring-circuit
monitoring function should be deactivated (MCMON: General enable USER, folder
‘Par/Func/Gen/’) since it would otherwise always operate and thus, depending on the

setting, issue fault signals.

The user can check to make sure connection to the system's current and voltage
transformers involves the correct phase by consulting the operating data displays for load
angle (MAIN: Load angle phi A, MAIN: Load angle phi B, MAIN: Load
angle phi C inthe 'Oper/Cycl/Meas/ folder). To this end, it is necessary for the
connection to be standard in accordance with the standard schematic diagram shown in
Chapter ‘Instaliation and Connection' and for the setting of MAIN: Conn. meas. circ.
IP to be ‘standard’. In the case of a purely resistive load, the load angles of all three
phases must be 0° in line direction. The load angles are only determined if at least 5% of

the nominal device current is flowing.

e
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(continued)

Checking the connection of
the residual current
transformer with load
current for correct phase

Whether connection of the P130C's residual current fransformer involves the correct
phase can be checked using the operating data displays (MAIN: Angle phiN, folder
‘Oper/Cyci/Datal’). The required measuring variables Vg and |y must be generated. If
the connection is standard in accordance with the standard schematic diagram shown in
Chapter 'Installation and Connection' and the setting of MAIN: Conn. meas. circ. IN
(folder ‘Par/Func/Glob/') is 'standard’ then a phase-to-ground voltage needs to be
disconnected and the phase currents of the other two phases need to be shorted at the
same time (see Figure 9-1).

The set rotary field needs to match the actual rotary field. In the case of a purely resistive
load, the angle @y must have the following values (depending on the direction of energy '
flow in either line or busbar direction):

Display Energy in line direction Energy in busbar direction

MAIN: Angle phiN Approx. 0° Approx. 180°
(folder ‘Oper/Cycl/Datal") '

Simplified testing of the
connection of the residual
current transformer with
load current for correct
phase

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

If the residual current does not originate from a dedicated main current transformer such
as a window-type transformer, a simplified test can be carried out. In this procedure,
after a positive test as to whether connection of the phase current and voltage
transformers involves the correct phase and after shorting any one of the phase currents,
the phase of the measured residual current is compared to the phase of the sum of
phase currents. In the case of a phase match (or a positive direction check), the
measured operating value MAIN: Phase rel.,IN vs ZIP (folder ‘Oper/Cycl/Datal’) is
displayed as ‘1’. The phase relation check is carried out only if the calculated residual
current is in excess of 0.1+,om.
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(continued)
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Connection example - generation of measuring variables
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{continued)

Checking the definite-time
overcurrent protection
function

A

Checking the inverse-time
overcurrent protection
function

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

Testing of the definite-time overcurrent protection function can only be carried out if the
following conditions are met:

o DTOC protection is enabled. This may be interrogated at the logic state signal
DTOC: Enabled (‘Oper/Cycl/Log/ folder).
0O The function MAIN: Block tim.st. IN,neg is set to No (folder Par/Func/Gen).

O The function MAIN: Gen. starting mode s set to ‘Starting IN, Ineg’ (folder
Par/Func/Gen). '

O The short-circuit direction determination function is disabled. SCDD: General
enable USER (foider 'Par/Func/Gen') is set to ‘No".

By applying appropriate measuring variables, the overcurrent stages and thev associated
timer stages can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

Testing of the inverse-time overcurrent protection function can only be carried out if the
following conditions are met: ' '

0 IDMT protection is enabled. This may be interrogated at the logic state signal
IDMT: Enabled (folder ‘Oper/Cycl/Log/). » ‘
0 The function MAIN: Block tim.st. IN,neg is set to No (folder Par/Func/Gen).

]
O The function MAIN: Gen. starting mode is set to ‘Starting IN, Ineg’ (folder
Par/Func/Gen).

O The short-circuit direction determination function is disabled. SCDD: General
enable USER (folder 'Par/Func/Gen') is set to No"

By applying appropriate measuring variables, the overcurrent stages and the associated
time delays can be tested.

Application of analog signals to the measuring ihputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).
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(continued)

The trip times for the inverse-time overcurrent protection function as a function of the set
tripping characteristics are shown in the following table:

No. Tripping Formula for the Constants Formula for the
Characteristic Tripping Release
- Characteristic Characteristic
k=0.011t010.00 a’ b c R
0 Definite Time t=k
Per IEC 255-3 a
t=k- -
[L] 4
/ref
1 Standard Inverse | 0.14 ~ 0.02
2 Very Inverse 13.50 1.00 .
3 Extremely Inverse 80.00 2.00
4 Long Time Inverse 120.00 1.00
Per IEEE C37.112 R
t, = k.—z__
b
S =] -
/ ref
/ref
5 Moderately Inverse 0.0515 0.0200 0.1140 4.85
6 Very Inverse 19.6100 2.0000 0.4910 ) 21.60
7 Extremely Inverse 28.2000 2.0000 0.1217 : 29.10
Per ANSI
f,=k- R2
IB
t=k- —————ab +c (/ j*1
[ / ] ) ref
— -1
/ref
8 Normallyln\)erse ©8.9341 2.0938 0.17966 9.00
9 Short Time Inverse 0.2663 1.2969 0.03393 0.50
10 ALongTime Inverse 5.6143 1.0000 2.18592 15.75
11 RI-Type Inverse ok 1
0.339- 2230
/ref
12 RXIDG-Type Inverse /
t=k- 5.8—1.35-ln——j
ref
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(continued)

Directional testing of the
phase current stages of the
short-circuit direction
determination function

Direction testing of the
residual current stages of
the short-circuit direction
determination function
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The current and voltage tfransformers of the system need to be simulated with a suitable
testing device. In order to check the phase current stages of the short-circuit direction
determination function, the following conditions must be met:

O The short-circuit direction determination function is enabled (see Chapter 3).
O All three phase currents are greater than 0.1 {pom. A

O Atleast two phase-to-phase voltages are greater than 200 mV.

]

The directions of the short-circuit direction determination function are set to forward.

If the connection is standard in accordance with the standard schematic diagram shown
in Chapter 'Installation and Connection' and the setting of MAIN: Conn. meas. circ. IP
is Standard then the measurement of the short-circuit direction determination function
will be in line direction. The set rotary field needs to match the actual rotary field. Itis
now possible to simulate the various fault types with the appropriate starting via the
DTOC or IDMT protection function by applying various shorting jumpers (such as A-G).
The trip signals of the phase current stages are now directional. The trip signals of the
phase current stages are now directional.

in order to check the residual current stages of the short-circuit direction determination
function, the foliowing conditions must be met:

1 The short-circuit direction determination function is enabled (see Chapter 3).
O The residual current is in excess of 0.01om.

O The neutral displacement voltage is greater than the set triggering value of the
function SCDD: VNG>.

If the connection is standard in accordance with the standard schematic diagram shown
in Chapter 'Installation and Connection' and the setting of MAIN: Conn. meas. circ.
IN is 'standard then the measurement of the short-circuit direction determination
function will be in line direction. The set rotary field needs to match the actual rotary field.
It is now possible to simulate the various fault types as described under ‘Direction testing
of the phase current stages’. The trip signals of the residual current stages are now
directional.



9 Commissioning

(continued)

Checking protective
signaling

9-14

The protective signaling function can only be checked if protective signaling is ready.
This can be determined via the logic state signal PS1G: Ready (‘Oper/Cycl/Log/
folder).

If protective signaling is not ready, this may be due to the following reasons:

O Protective signaling is not enabled.
PSIG: General enable USER issetto No' .

O Protective signaling is being blocked by the triggering of a correspondingly conﬁguréd
binary signal input (PS1G: Blocking EXT).

O A fault was detected in the telecommunications channel (PSIG: Telecom. faulty). /-

- If the conditions for testing are satisfied, it is possible to generate a send signal for test

purposes from the integrated local control panel (PS1G: Test telecom. USER).
This pulse will be present for 1 ms and is extended for the set reset time. This pulse will

be present for 1 s and will be extended for the set reset time. The generated signal can

be checked via the logic state signal PSIG: Send (transm. relay).
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(continued)

Checking the auto-
reclosing control
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The auto-reclosing function (ARC) can only be checked if it is ready. This can be
determined via the logic state signal ARC: Ready (‘Oper/Cycl/Log/ folder).

if the ARC function is not ready, this may be due to the following reasons:

O

O

The ARC function is not enabled
(this can be determined by checking the logic state signal ARC: Enabled
(‘Oper/Cycl/Log! folder). This can be due to the following reasons:

B ARC: General enable USER (Par/Func/Gen' folder) is set to No’.

B The ARC has been disabled through an appropriately configured binary signal
input ARC: Disable EXT. (This can-be determined by checking the logic
state signal ARC: Ext. enabled in the 'Oper/Cycl/Log/ folder.)

The ARC is being blocked. (This can be checked at the logic state signal
ARC: Blocked in folder 'Oper/Cycl/Log/".)

There is no signal with a logic value of "1" at the binary signal input configured for
ARC: CB drive ready EXT.

There is no signal with a logic value of ‘1" at the binary signal input configured for
MAIN: CB closed sig. EXT. The circuit breaker position signal is only
necessary if 'With’has been setat ARC: CB clos. pos. sig. (folder
'Par/Func/Gen/").

An ARC cycle is currently running. (This can be checked at logic state signal
ARC: Cycle running in the ‘Oper/Cycl/Log/ foider.)

A test HSR for checking can be executed from the integrated local control panel or by
triggering a binary signal input. The test HSR function first issues a trip command and
then issues a reclose command after the set dead time has elapsed.



9 Commissioning

{continued)

Checking the motor

protection function
By applying appropriate measuring variables, the overcurrent stages and the associated
time delays can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

in order to test the motor protection function, first clear the thermal replica. Clearing the
thermal repfica is achieved by briefly disabling the protection function (MAIN: Device -
on-line set to No, folder ‘Par/Func/Glob/’). The updated status of the thermal replica |
can be interrogated via the operating data display MP: Therm. repl. buffer MS
(folder ‘Oper/Cycl/Data/’). The trip times depend on the set tripping characteristic:

With cleared thermal replica, the test current is changed abruptly from 0 (= machine
stopped) to a value > setting value MP: 1StUp> PSx, folder ‘Par/Func/Gen/
{= machine running).

O Reciprocally squared characteristic t=tg @3@—)2—
ref
(et )
O Logarithmic characteristic: t=tg_ - 36 In-——-%-—
(l/lref) -1
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(continued)

Checking the thermal
overload protection
function

A
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By applying appropriate measuring variables, the reference current and the associated
time delay can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

In order to test the thermal overload protection function, first clear the thermal replica.
Clearing the thermal replica is achieved by briefly disabling the protection function .
(MAIN: Device on-line setto No, folder ‘Par/Func/Glob/’). The updated status of the
thermal replica can be interrogated via the operating data display THERM: Therm.
replica vers. (folder ‘Oper/Cycl/Data/’) The trip time can be checked:

With cleared thermal replica, the test current is changed abruptly from O to a value

of 2 0.1 lref

9-17



9 Commissioning

{continued)

Checking the voltage-time
protection function :
By applying appropriate analog signals as ‘measuring variables’ {o the measuring inputs,

the user can check via the operating data displays (see Chapter ‘Information and Control
Functions’) whether the unit detects the analog signals with the specified accuracy (folder
‘Oper/Cycl/Data/’).

O MAIN: Voltage A-G p.u.: Display of the updated phase-to-ground voltage A-G
referred to the nominal voltage V, o,

O MAIN: Voltage B-G p.u.: Display of the updated phase-to-ground voltage B-G
referred to the nominal voltage V.

O MAIN: Voltage C-G p.u.: Display of the updated phase-to-ground voltage C-G
referred to the nominal voltage V..

O MAIN: Voltage PG,max p.u.: Display of the updated maximum phase-to-ground
voltage referred to the nominal voltage Vo,

o MAIN: Voltage PG, min p.u.: Display of the updated minimum phase-to-ground

voltage referred to the nominal voltage V, o,

O MAIN: Voltage A-B p.u.: Display of the updated phase-to-ground voltagé A-B

referred to the nominal voltage V4.

0 MAIN: letage B-C p.u.: Display of the updated phase-to-ground voltage B-C
referred to the nominal voltage V| g

O MAIN: Voltage C-A p.u.: Display of the updated phase-to-ground voltage C-A

referred to the nominal voltage V|, '

O MAIN: Voltage PP,max p.u.: Display of the updated maximum phase-to-phase
voltage referred to the nominal voltage V, .

O MAIN: Voltage PP,min p.u.: Display of the updated minimum phase-to-phase
voltage referred to the nominal voltage Vo,

O MAIN: Voltage VNG p.u.: Display of the neutral-point displacement voltage as
measured at transformer T 90, referred to Viom.

O MAIN: Voltage £(VPG)A3 p.u.: Display of the calculated neutral-point
displacement voltage referred {0 Vpom.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).
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(continued)

By applying appropriate measuring variables, the overvoltage stages and the
undervoltage stages as well as the associated timer stages can be tested.

Application of analog signals to the measuring inputs must be in compliance with the
maximum permissible rating of the measuring inputs (see the Chapter on Technical
Data).

The P130C calculates the neutral-point displacement voltage from the input-side
measured variables as follows:

1
IMN—G, =3 !MA—G +Vg g+ MC—GI

For a single-phase test where Vg o=V |=0, the result of the calculation formula for
B-G| C-G

Vn.g just cited is that the Vy.g> and Vy.g>> triggers operate if the test voltage exceeds
~ the following value: ' .

Vnom

NG

Vyg:  Setting V<> VNG>4 or V<> Vyg>>

‘y-test| =3 Ve
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(continued)

Checking the ‘ground fault

direction determination by

steady-state values’

(GFDSS) function
If both residual current and neutral displacement voltage are available as measured
variables, then the P130C determines the ground fault direction by steady-state power
evaluation of the measured variables if the operating mode is set to Steady-state power
or Steady-state admittance. Depending on the setting, either the neutral-point
displacement voltage calculated by the P130C or that measured at transformer T 90 is
evaluated. If only the current can be measured, the P130C reaches a ‘ground fault’
decision on the basis of the level of the residual current (steady-state current evaluation).
Switching to steady-state current evaluation is done from the integrated local control
panel or by triggering an appropriately configured binary signal input.

If allowed by system operation, a ground fauit can be closed on the busbar side (BS) or
the line side (LS). The P130C must then transmit the corresponding signals. However, a
requirement for ground fault recognition in the steady-state power evaluation mode is that
the set thresholds for residual current (GFDSS: IN,act> / IN,reac> BS or LS)
and for neutral displacement voltage (FDSS: VNG >) be exceeded. For steady-state
current evaluation, the requirement is that the residual current threshold GFDSS: IN>
be exceeded. In the admittance evaluation mode, the requirement is that the set
thresholds for conductance / susceptance (GFDSS: G(N)> / B(N) LS or BS) and
the neutral displacement voltage (GFDSS: VNG >) be exceeded or that the
admittance (GFDSS: Y(N)>) be exceeded.

Because of the danger of a double ground fault, a function test involving the closing of a
ground fault will not be possible in most cases. In these cases the current and voltage
transformers in the system can be connected so that a function test is possible without a
ground fautt.

The residual current measured by the P130C and the neutral displacement voltage are
displayed as measured operating data both in primary quantities and referred to the
nominal quantities of the P130CP130C (see the section entitled ‘Measured Operating
Data’ in the Address List).

Auxiliary circuit in resonant-
grounded systems :
First the fuse in phase A of the voltage transformer is removed and the associated

secondary side is short-circuited (see Figures 9-2 and 9-3). The result is a displacement

voltage Vy.¢ with a magnitude smaller by a factor of/3 than that of the displacement
voltage in the case of a dead fault to ground.

If the current is measured in a Holmgreen group, then the current transformer in A on the
secondary side must be disconnected and short-circuited (see Figure 9-2).
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(continued)
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9-2 Auxilfary circuit in resonant-grounded systems with Holmgreen group, ground fault in BS direction
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9 Commissioning

(continued)
A pilot wire is threaded into window-type current transformers, and a current is drawn
from phase B through the wire (see Figure 9-3). The vectorial assignment of currents
and voltages is shown in the phasor diagrams included with the terminal connection
diagrams.
in the example shown below, a ground fault is simulated on the busbar side. To check a
ground fault on the line side, the current or voltage connections must be swiiched.
i \ 2 | 3 ] p ] b | 6 | 7
A -e @
B & & BS
C & &
H H s
K,. k VIN '
33 £ gg i ) n
E é 3 = T T T : :
;_E—? | A )
Njg v
U
7 R :
\4
J[ 6
w <
W 31 77 '
o . |
Va-G ’
.
LS.
\{\
a \ N
) w-6
VB-6
6 180 40250644
9-3 Auxiliary circuit in resonant-grounded systems with window-type current transformer, ground fault in BS direction
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(continued)

Auxiliary circuit in systems

with isolated neutral
First the fuse in phase A on the primary side of the voltage transformer is removed and
the corresponding secondary side is short-circuited (see Figures 9-4 and 9-5). The result

is a displacement voltage V. with @ magnitude smaller by a factor of\/g than that of the
displacement voltage in the case of a dead fault to ground.

If the current is measured in a Holmgreen group, then the current transformers in A and
B on the secondary side must be disconnected and short-circuited (see Figure 9-4).
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(continued)

[ Rselyi-

1z ; 4 , E —
¢ &
) T BS
¢ —
A
IN r— o _—l
k () ‘IN '
; % § N 3| m
1 ' ¥
i
Dir. of energy flow ' ' '
xlg fvofw .
, ;
] Jl 6
w13 w .
Pl30C_ — . _J

LS

VA-G

VB-G
180

J

S

=
(2]

40250854

9-4

Auxiliary circuit in systems with isolated neutral and Holmgreen group, ground fault in BS direction
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9 Commissioning

(continued)
A pilot wire is threaded into window-type current transformers, and a current is drawn
from phases B and C through this wire (see Figure 8-5). The vectorial assignment of
currents and voltages is shown in the phasor diagrams included with the terminal
connection diagrams.
In the example shown below, a ground fault is simulated on the busbar side. To check a
ground fault on the line side, the current or voltage connections must be switched.
! | 2 | : 1 ‘ | : | : 1 7
L - ————
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C @ ®
} H H ik
Z K e k i TR ]
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= ’ L 1| 1 '
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U
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W 13T '
e e . _|
Z
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ws & \ VB-G
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8 180 40250664
9-5 Auxiliary circuit in systems with isolated neutral and window-type current transformer, ground fault in BS direction
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(continued)

Completion of
commissioning

9-26

Before the P130C is released for operation, the user should make sure that the following
steps have been taken:

]

All memories have been reset.
(Resetat MAIN: General reset (password-protected) and MT_RC: Reset
recording, both in 'Oper/CtriTest/ folder.)

Blocking of output relays has been canceled.
(OUTP: Outp.rel.block USER in'Par/Func/Glob/ folder, setting 'No‘)

Blocking of the trip command has been canceled.
(MAIN: Trip cmd.block.USER, 'Par/Func/Glob/ folder, setting 'No')

The device is on-line
(MAIN: Device on-line, ‘Par/Func/Glob/ folder, setting Yes’ (on).)

The residual current stages of the protection functions are enabled (on).
(MAIN: Syst.IN enabled USER ,'Par/Func/Gen/ folder, setting 'Yes (on)’)

The measuring-circuit monitoring function is enabled — if it was disabled for testing
purposes.
(MCMON: General enable USER, 'Par/Func/Gen/ folder, setting 'Yes)

After completion of commissioning, only the green LED indicator labeled ‘HEALTHY" (H1)
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10 Troubleshooting

This chapter describes problems that might be encountered, their causes, and possible
methods for eliminating them. It is intended as a general orientation only, and in cases
of doubt it is better to return the P130C to the manufacturer. Please follow the
packaging instructions in the section entitled ‘Unpacking and Packing’ in Chapter 5 when
returning equipment to the manufacturer.

Problem:

0O Lines of text are not displayed on the local control panel.

B Check to see whether there is supply voltage at the device connection points.

Before checking further, disconnect the P130C from the power supply.

The'local control panel is connected to the /O module by a plug-in éonneoting cable.
Make sure the connector position is correct. Do not bend the connecting cable.

B Check to see whether the magnitude of the auxiliary voltage is correct. The
P130C has an auxiliary voltage supply that can be switched between ranges and
is factory-set for the voltage range of Vp pom = 110 to 250 V DC or 100 to 230 V
AC. See Chapter 5 for information on switching to the voltage range of Vp nom = 24
to 60 V DC . The P130C is protected against damage from polarity reversal.
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10 Troubleshooting

{(continued)

0 The P130C issues a ‘Warning' signal on LED H3. (H3 is labeled ‘ALARM’,
it is coupled to the signal SFMON: Warning (LED).)

Identify the specific problem by reading out the monitoring signal memory (see the
section entitled ‘Monitoring Signal Memory Readout’ in Chapter 6). The table below
lists possible monitoring or warning indications (provided that a configuration setting
has been entered at SFMON: Fct. assign. warning), the faulty area, the
P130C response, and the mode of the output relay configured for 'Warning' and
‘Blocked/faulty'".

SEMON: Warning (LED). -
Warning configured for LED H3.

{ SFMON: Warnmg (relay)
Warning configured for an output relay

Key

- No reaction and/or no output relay triggered.

Yes: The correspondingv output relay is triggered.

Updating: The output relay configured for 'Warning' starts only if the monitoring
signal is still present. ‘

k& The 'Blocked/faulty' output relay only operates if the signal has been

configured at MAIN: Fct. assignm. fault.

The 'Warning' output relay only operateé if the signal has been
configured at SFMON: Fct. assignm. warning.

SEMON: Cold resta
A cold restart has been carried out on account of a checksum error in the

‘ memory (NOVRAM).

\ 1st device reaction / 2nd device reaction: Warm restart / Device blocking
'Warning' output relay: Yes/Yes
'‘Blocked/faulty' output relay: Yes / Yes

SEMON: Cold rest./SW update ‘
A cold restart has been carried out following a software update.

1st device reaction / 2nd device reaction: Warm restart / Device blocking
'Warning' output relay: Yes / Yes
'Blooked/faulty output relay Yes/Yes

SFIVION, Blockmg HW. fallure
Supplementary warning that this device is blocked.

'Warning' output relay: Updating { Updating
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SEMON: Relay Kxx faulty T oo
Multiple signal: output relay defective.

1st device reaction / 2nd device reaction: -/ -

'‘Warning' output relay: Updating / Updatlng
'‘Blocked/faulty’ output relay: Yes / Yes Y

SEMON: Hardware clock fail.. | T

The hardware clock has failed.

1st device reaction / 2nd device reaction:  ~/ -
‘Warning' output relay: 7 Yes/ Yes
'‘Blocked/faulty' output relay: -/~

SFMON: Batiery failure
Battery voltage too low. Replace battery.

1st device reaction / 2nd device reaction: N
'‘Warning' output relay: ‘ Updating / Updating

'Blocked/faulty output relay o

Wrong or mvalld soﬂware has been downloaded.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
'‘Warning' output relay: Yes/ Yes

'Blooked/faulty output relay Yes/Y s

The +15 V internal supply voltage has dropped below a minimum value.

1st device reaction / 2nd device reaction:”  Warm restart / Device blocking
'Warning' output relay: Yes/ Yes
'‘Blocked/faulty’ output relay: Yes/Yes

SFMON 424V supply faul
The +24 V internal supply voltage has dropped below a minimum value.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
'‘Warning' output relay: Yes/ Yes
'‘Biocked/faulty’ : Yes/ Yes

The -15 V internal supply voltage has dropped below a minimum value.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
‘Warning' output relay: Yes/ Yes
'‘Blocked/faulty’ output relay: Yes/Yes

SFMON Power supply faulty

The +24 V or +15 V or -15 V internal supply voltage has dropped below a
minimum value.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
'Warning' output relay: Yes/Yes

‘Blocked/faulty’ output relay: Yes / Yes {

10-3



10 Troubleshooting

(continued)

10-4

SEMON: Wrong module slot 1
SFMON Wrong module slot 2

Moduile in wrong slot.

1st device reaction / 2nd device reaction: Warm restart / Device blocking
"Warning' output relay: Yes/ Yes
'Blocked/faulty' output relay Yes/Yes

SFMON Defect module siotd
SFMON Defect module slot

Defective module in slot x.

1st device reaction / 2nd device reaction: -]
"‘Warning' output relay: Updating / Updatlng
‘Blocked/faulty' output relay: Yes/Yes R

SFMON MQdule A DPR faulty :

Dual-Port-RAM fault on communication module A This fault is only
detected during device startup.

1st device reaction / 2nd device reaction:  ~/—-
"‘Warning' output relay: Yes/Yes
'Blocked/faulty’ output relay' o

RAM fault on Communlcatlon module A

1st device reaction / 2nd device reaction:  —/-—
"Warning' output relay: Yes /Yes
'Blocked/faulty output ela : -/

Output relay K xxx defective.

1st device reaction/ 2nd device reaction:  —/-—
"Warning' output relay: Updating / Updatmg
'Blocked/faulty' output relay: Yes /Yes'

SERGN: Undet, operat, code
Undefined operation code, i.e. software error.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
"Warning' output relay: Yes/Yes
'Blocked/faulty' output relay: Yes/Yes
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3o

SFMON Invahd anthm op v :
Invalid arithmetic operation, i.e. soﬁware error.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'Warning' output relay: Yes/Yes

'‘Blocked/faulty’ output relay: Yes/Yes
SFMON: Undefined interrupt
Undefined interrupt, i.e. software error.

e

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
'Warning' output reiay: Yes/ Yes
'Blocked/faulty output relay: Yes/Yes

SFMON: Exception oper.syst.
Interrupt of the operating system.

1st device reaction / 2nd device reaction:  Warm restart / Device blocking
. |'Warning' output relay: Yes/ Yes

'‘Blocked/faulty' output relay: Yes/Yes

SFMON: Data acquis. failure

Watchdog is monitoring the periodic start of protection routines. It has
detected an error.

1st device reaction / 2nd device reaction:.  Warm restart / Device blocking
'‘Warning' output relay: Yes/ Yes
'‘Blocked/faulty' output relay: Yes/Yes

SEMON; Checksum error pararm

A checksum error involving the parameters in the memory (NOVRAM) has
been detected.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
'Warning' output relay: Yes/ Yes
'Blocked/faulty output relay: Yes/Yes

SFMO

In 10 consecutive clock synchronization telegrams, the difference between
the time of day given in the telegram and that of the hardware clock is
greater than 10 ms.

1st device reaction / 2nd device reaction;: —/-—
'‘Warning' output relay: Yes/Yes
'‘Blocked/faulty' output relay: -/ -

SFMON lnterm volt fail.RAM

Faulty test pattern in the RAM. This can occur, for example, if the processor
module or the power supply module is removed from the bus module
(digital). This fault is only detected during device startup. After the fault is
detected, the software initializes the RAM. This means that all records are
deleted.

1st device reaction / 2nd device reaction: ~ Warm restart / Device blocking
'Warning' output relay: Yes/Yes
'Blooked/faulty output relay: Yes/Yes
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(continued)

SFMON Overﬂow MT RC G ':. - o012
Last entry in the monitoring s;gnai memory in the event of overﬂow

1st device reaction / 2nd device reaction: -/~

"Warning' output relay: Yes /Yes

'Blocked/faulty' output relay: -/ =

SFMON: Semaph, MT_RCblock. - | s

Software overioaded.

1st device reaction / 2nd device reaction:  —/ -
'‘Warning' output relay: Yes/ Yes
- 'Blocked/faulty' output relay: -/ -
o , SEMON: Inval. SW.vers.COMM1

incorrect or invalid communication software has been downloaded.

1st device reaction / 2nd device reaction:  —/—
'Warning' output relay: : Yes / Yes
'Blocked/faulty’ output relay:

SEMON: IRIGB faulty
Although the IRIG-B interface is enabled, no plausible input signal is

received.

1st device reaction / 2nd device reaction:  —/— ,
‘Warning' output relay: Yes /Yes
'‘Blocked/faulty’ output relay ' /
SEMON: Tim oc

Watchdog is momtorlng the penodlo status signal of the local control
component. It has detected an error.

1st device reaction / 2nd device reaction: = —/-—
'Warning' output relay: Yes/Yes
’Blocked/faulty output ela : /

The voltage transformer m.c.b. has tripped.

1st device reaction / 2nd device reaction:  Blocking of distance protection,
directional measurement of
inverse-time overcurrent
protection and time-voltage
protection, and switching fo
backup overcurrent-time
protection, if applicable

'‘Warning' output relay: , Yes/Yes ?

'‘Blocked/faulty’ output relay: -/ =

SFMON: Phase sequ‘: fault

Measuring-circuit monitoring has detected a fault in the phase sequence of
the phase-to-ground voliages.

. 1st device reaction / 2nd device reaction:  —/-—
‘Warning' output relay: Yes / Yes ?
'‘Blocked/faulty' output relay: -/-
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SFMON Undervoltage . , o
The measuring-circuit monitoring functvon has detected an undervoltage

1st device reaction / 2nd device reaction: -/ -
‘Warning' output relay: Yes /Yes ?
'‘Blocked/faulty' output relay: -/ -

SFMON: Meas; circ. Vfaulty .
Multiple signaling: voltage- measurlng circuits faulty.

1st device reaction / 2nd device reaction: Depends on type of fault

detected.
'Warning' output relay: Yes /Yes?
'‘Blocked/faulty' output relay: -/ =

SEMON: Meas. circ. | faul

The measuring-circuit momtorlng function has detected a fault in the
current-measuring circuits.

1st device reaction / 2nd device reaction: /-
'Warning' output relay: Yes/Yes?
‘Blocked/faulty' output relay: —/=

SFMON Meas C|rcV I faul_

Multiple S|gnahng. current- or voltage-measuring circuits faulty.

1st device reaction / 2nd device reaction: Depends on type of fault.
‘Warning' output relay: : Yes/Yes?
'Blocked/faulty‘ output relay: —/-

SFMON Commumc fault CO,A M

The set time COMM3: Time-out comm.fault has elapsed since the
most recent 100% valid telegram was received. The receive signals are set
to their user-defined default values.

1st device reaction / 2nd device reaction: -/ =

'Warning' output relay: Yes/Yes?
'Blocked/faulty' output relay:

The dewce has detected a hardware fault in the InterMiCOM interface
("Logical" Communication Interface 3).

1st device reaction / 2nd device reaction;: —/—
‘Warning' output relay: Yes/Yes
'Blocked/faulty output relay: —/-

Timer stage COMM3 Tlme out link fail. has elapsed indicating a
persistent failure of the transmission channel. The recelve signals are set to
their user-defined default values.

1st device reaction / 2nd device reaction:  —/-
"Warning' output relay: : Yes /Yes ?
'Biocked/faulty’ output relay: -/-
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(continued)

- oea 4t

SFMON le exceed tel err

The operate threshoid COl\/lM3 lelt telegr. errors has been
exceeded. The receive signals are set to their user-defined default values.

1st device reaction / 2nd device reaction:  —/ -
‘Warning' output relay: Yes/ Yes ?
'Blooked/faulty output relay -/ -

SFMON: Telecom faulty
The transmission channel of proteotlve S|gnal|ng is faulty

1st device reaction / 2nd device reaction: Blocking of protective signaling
'Warning' output relay: Yes / Yes ?
'Blocked/faulty' output relay: : -/-

SFMON: Setting error THERM
invalid parameters in the setting for the thermal replica.

1st device reaction / 2nd device reaction: Blocking of the thermal

‘ overload protection function
‘Warning' output relay: Yes/ Yes
'Blocked/faulty' output relay: ~/ -

Multiple signaling

1st device reaction / 2nd device reaction:  Depends on type of fault.
‘Warning' output relay: : Yes/ Yes ?
'‘Blocked/faulty' output relay: e

SEMON: Setting error f<
The over-/underfrequency protection function has been set for
'overfrequency' monitoring (based on the settings for operate value and

nominal frequency). This setting is not valid in the f w. Delta f/ Delta t
operating mode.

1st device reaction / 2nd device reaction: Blocking of over-/under-

: frequency grotectlon
'Warning' output relay: Yes/ Yes
'Blocked/faulty output relay —/-

SFI\IION Output 32 {8

These LOGIC outputs can be mcluded in the list of warning signals by
selection at SFMON: Fct. assign. warning. These warning signals
are also recorded in the monitoring signal memory.

1st device reaction / 2nd device reaction:.  —/—
'Warning' output relay: Yes/ Yes
‘Blocked/faulty' output relay: —/-
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11 Maintenance

Maintenance procedures in
the power supply area
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11 Maintenance

The P130C is a iow-maintenance device. The components used in the units are selected
to meet exacting requirements. Recalibration is not necessary.

Electrolytic capacitors are installed in the power supply area because of dimensioning
requirements. The useful life of these capacitors is significant from a maintenance
standpoint. When the equipment is operated continuously at the upper limit of the
recommended temperature range (+55°C or 131°F), the useful life of these components
is 80,000 hours, or more than 9 years. Under these conditions, replacement of the
electrolytic capacitors is recommended after a period of 8 to 10 years. Component drift
follows the '10-degree rule'. This means that the useful life is doubled for each 10 K- -
reduction in temperature. When the operating temperatures inside the devices are Ic  +,
the required maintenance intervals are increased accordingly.

The P130C is equipped with a lithium battery for non-volatile storage of fault data and for
keeping the internal clock running in the event of failure of the auxiliary power supply.
Loss of capacity due to moduie-internal self-discharging amounts to less than 1% per
year over a period of availability of 10 years. Since the terminal voltage remains virtually
constant until capacity is exhausted, usefulness is maintained until a very low residual
capacity is reached. With a nominal capacity of 850 mAh and discharge currents of only
a few PA during device storage or in the range of the self-discharge current during device
operation, the result is a correspondingly long service life. It is therefore recommended
that the lithium battery only be replaced after the maintenance interval cited above.

Replacement of the maintenance-related components named above is not possible
without soldering and must be carried out by ALSTOM Service personnel.




11 Maintenance

(continued)

Routine functional testing

Analog input circuits

The P130C is used as a safety device and must therefore be routinely checked for proper
operation. The first functional tests should be carried out approximately 6 to 12 months
after commissioning. Additional functional tests should be performed at intervals of 2 to 3
years — 4 years at the maximum.

The P130C incorporates in its system a very extensive self-monitoring function for
hardware and software. The internal structure guarantees, for example, that
communication within the processor system will be checked on a continuing basis.

Nonetheless, there are a number of subfunctions that cannot be checked by the self-
monitoring feature without running a test from the device terminals. The respective
device-specific properties and setting parameters must be observed in such cases.

in particular, none of the control and signaling circuits that are run to the device from the
outside are checked by the self-monitoring function. :

The analog measured variables are fed through an analog preprocessing feature (anti-
aliasing filtering) to a common analog-to-digital converter. In conjunction with the self-
monitoring function, the measuring-circuit monitoring function that is available for the
device’s general functions can detect deviations in many cases, depending on the
parameter settings for. sensitivity. However, it is still necessary to test from the device
terminals in order to make sure that the analog measuring circuits are functioning
correctly. '

The best way to carry out a static test of the analog input circuits is to check the primary
measured operating data using the operating data measurement function or to use a
suitable testing instrument. A "small” measured value (such as the nominal current in the
current path) and a “large” measured value (such as the nominal voltage in the voltage
path) should be used to check the measuring range of the A/D converter. This makes it
possible to check the entire control range.

The accuracy of operating data measurement is <1 %. An important factor in evaluating
device performance is long-term performance based on comparison with previous
measurements.

In addition, a dynamic test can be used to check transmission performance and the
phase relation of the current transformers and the anti-aliasing filter. This can best be
done by measuring the trigger point of the first zone when there is a two-phase
ungrounded fault. For this test, the short-circuit current should be dimensioned so that a
loop voltage of approximately 2 V is obtained at the device terminals with the set
impedance. Furthermore, a suitable testing instrument that correctty replicates the two-
phase ungrounded fault should be used for this purpose.

This dynamic test is not absolutely necessary, since it only checks the stability of a few

less passive components. Based on reliability analysis, the statistical expectation is that
only one component in 10 years in 1000 devices will be outside the tolerance range.

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




11 Maintenance

{continued)

Binary inputs

Binary outputs

A

Serial interfaces

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

Additional analog testing of such factors as the impedance characteristic or the starting
characteristic is not necessary, in our opinion, since information processing is completely
digital and is based on the measured analog current and voltage values. Proper
operation was checked in conjunction with type testing.

The binary inputs are not checked by the self-monitoring function. However, a testing
funetion is integrated into the software so that the trigger state of each input can be read
out (‘Oper/Cycl/Phys’ folder). This check should be performed for each input being used
and can be done, if necessary, without disconnecting any device wiring.

With respect to binary outputs, the integrated self-monitoring function includes even two-
phase triggering of the relay coils of all the all-or-nothing relays. There is no monitor’ -
function for the external contact circuit. In this case, the all-or-nothing relays must be
triggered by way of device functions or integrated test functions. For these testing
purposes, triggering of the output circuits is integrated into the software through a special
control function (‘Oper/CtriTest/ folder).

Before starting testing, open any triggering circuits for external devices so that no
inadvertent swiiching operations will take place.

The integrated self-monitoring function for the PC or communication interface also
includes the communication module. The complete communication system, including
connecting fink and fiber-optic module. (if applicable), is always totally monitored as long
as a link is established through the control program or the communication protocol.
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12 Storage

12 Storage

Devices must be stored in a dry and clean environment. A temperature range of -25°C 1o
+70°C (-13°F to +158°F) must be maintained during storage (see chapter entitled
"Technical Data'). The relative humidity must be controlled so that neither condensation
nor ice formation will result.

If the units are stored without being connected to auxiliary voltage, then the electrolytic

capacitors in the power supply area need to be reformed every 4 years. Reform the
capagcitors by connecting auxiliary voltage to the P130C for approximately 10 minutes.
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13 Accessories and Spare Parts

13 Accessories and Spare Parts

The P130C is supplied with standard labeling for the LED indicators. LED indicators that
are not already configured and labeled can be labeled using the label strips supplied with
the P130C. Affix the label strips to the front of the unit at the appropriate location.

The label strips can be filled in using a Stabilo brand pen containing water-resistant ink
(Type OH Pen 196 PS).

Description Order No.

Operating program for Windows On request
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14 Order Information

14 Order Information

Basic device:
Compact device
with 2 binary inputs and 8 output relays

Mounting options and display:
Surface- and flush-mounted, local control panel with text display

Current transformer:
None
Inom =1A/5A(T1toT4)?
Voltage transformer:
Vnom = 50 to 130V (3-pole)
Power supply and additional outputs:
VAnom = 24 to 60 VDC or 110 to 250 VDC / 100 to 230 VAC ¥
Switching threshold on binary inputs:
18V (étandard variant)
90 V (60 to 70% of Vnom = 125 to 150 V)
155 V (60 to 70% of Vnom = 220 to 250 V) 8
With communication / information interface:
Only IRIG-B input for clock synchronization
Protocol IEC 60870-5-103 only
Protocol can be switched between:
IEC 60870-5-101/-103, Modbus, DNP3, Courier
and IRIG-B input for clock synchronization
and 2" interface (RS485, IEC 60870-5-103)
For connection to wire, RS485, isolated
For connection to plastic fiber, FSMA connector
For connection to glass fiber, ST connector
With guidance / protection interface:
Protocol interMiCOM

Without order extension no.

For connection to wire, R5485, isolated
For connection to plastic fiber, FSMA connector
For connection to glass fiber, ST connector

Language:

English (German)* Without order extension No.

Px40 English (English)“ Not available yet -800
German (English) *! ' -801
French (English) Not available yet -802
Spanish (English)‘” Not available yet -803
Polish (English) ¥ Not available yet -804
Russian (English)“ N Not available yet -805

1) Range selection via jumper, default setting underlined

2) Switching via parameter, default setting inderiined

4) Second included language in brackets s
7) Hardware option, supports Cyrillic letters instead of special West European characters '
8) Standard variant recommended unless.there is a special requirement for higher thresholds
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(continued)

14-2

Notes on the Ordering Options

Language Versions

For a display of the Russian data model (menu texts), order extension No. -805 must be
specified with the order. The device will then be fitted with the hardware supporting
Cyrilic characters. The English reference texts are fully supported by this hardware
option but additional characters in other West European languages are not. The Russian
/ English language version is therefore not suited to a subsequent loading of West
European data models.

Operate Value of the Binary Inputs

The standard variant of the binary inputs (optical couplers) operates for all input voltages
of 18 V and above and is therefore recommended for most applications. The special
variants with higher operate / release values (see "Technical Data") are designed for
applications with a special requirement for operate values of 60 to 70 % Vrnom.
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A2 Symbols A-2
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A4 Symbols Used A-10
B List of Signals B-1
B 1 Internal Signal Names B-1
B2 Telecontro! Interface per EN 60870-5-101 or B-4
|IEC 870-5-101 (Companion Standard)
B21 interoperability B-4
B2.1.1 Network Configuration (Network-Specific Parameters) B-4
B21.2 Physical Layer (Network-Specific Parameters) B-5
B21.3 Link Layer (Network-Specific Parameters) B-6
B214 Application Layer B-7
B2.1.5 Basic Application Functions B-13
B3 Communication interface per IEC 60870-5-103 B-16
B 3.1 Interoperability B-16
B 3.1.1 Physical Layer B-16
B3.1.1.1 Electrical interface : B-16
B 3.1.1.2  Optical interface ‘ B-16
B 3.1.1.3  Transmission Rate B-16
B3.1.2 Link Layer , B-17
B3.1.3 Application Layer - B-17
B 3.1.3.1  Transmission Mode for Application Data B-17
B 3.1.3.2 Common Address of ASDU B-17
B.3.1.3.3- Selection of Standard Information Numbers in Monitor ~ B-17
Direction
B 3.1.3.3.1 System Functions in Monitor Direction B-17
B 3.1.3.3.2 Status Indications in Monitor Direction B-18
B 3.1.3.3.3 Monitoring Signals (Supervision Indications) in Monitor ~ B-19
o Direction :
B 3.1.3.3.4 Earth Fault Indications in Monitor Direction B-20
B 3.1.3.3.5 Fault Indications in Monitor Direction B-21
B 3.1.3.3.6 Auto-Reclosure Indications in Monitor Direction B-23
B 3.1.3.3.7 Measurands in Monitor Direction B-23
B 3.1.3.3.8 Generic Functions in Monitor Direction B-24
B3.1.3.4 Selection of Standard Information Numbers in Control B-25
Direction
B 3.1.3.4.1 System Functions in Control Direction B-25
B 3.1.3.4.2 General Commands in Control Direction B-25
B 3.1.3.4.3 Generic Functions in Control Direction B-26
B 3.1.3.5  Basic Application Functions B-27:
B 3.1.3.6  Miscellaneous B-27
Cc1 Terminal Connection Diagrams C-1
C1 Terminal Connection Diagrams for the P130C C-1
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D1

D11
D1.2
D13

D1.3.1"

D132
D 1.3.3

D2
D21
D211
D212
D213
D22
D23

D3

D 3.1
D32
D3.3

D4

D4.1
D4.2
D43

D44

D45
D 4.6
D47
D428
D4.9
D 4.10
D 4.11
D412
D 4.13
D 4.14
D 4.15
D 4.16
D 4.17
D 4.18
D 4.19
D 4.20

D5

D 5.1
D52
D53
D54
D55

Address List P130C

Parameters

Device Identification
Configuration Parameters
Function Parameters
Global

General Functions
Parameter Subsets

Operation

Cyclic Values

Measured Operating Data
Physical State Signals
Logic State Signals
Control and Testing
Operating Data Recording

Events

Event Counters
Measured Fault Data
Fault Data Acquisition

Selection Tables
Selection Table 'Binary Outputs und LEDs"
Selection Table 'Binary Inputs'

. Selection Table K1

Selection Table K2
Selection Table K4
Selection Table K5
Selection Table K6
Selection Table K7
Selection Table K8
Selection Table K8
Selection Table K10
Selection Table K11
Selection Table K23
Selection Table K31
Selection Table K99
Selection Table K101
Selection Table K102
Selection Table K103
Selection Table K104
Selection Table F 571

Possible Entries into Memory
Fault Memory

Ground Fault Memory
Overload Memory

Operating Data Memory
Monitoring Signal Memory

D-3

D-3
D-3
D-7
D-37
D-37
D-41
D-72

D-86
D-86
D-86
D-94
D-99
D-133
D-137

D-138
D-138
D-140
D-144

D-146
D-146
D-1562
D-154
D-154
D-156
D-156
D-158
D-159
D-160
D-161
D-161
D-162
D-162
D-162
D-171
D-177
D-180
D-187
D-190
D-205

D-207
D-212
D-212
D-214
D-217
D-220
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Appendix A - Glossary

A1 Function Groups
Current Transformers CcT CT not
fitted | fitted
ARC: Auto-reclosing control X
CBF: Circuit breaker failure protection X
COMM1: |“Logical* communication interface 1 X X
COMM2: |“Logical” communication interface 2 X X
COMMS3: [|“Logical* communication interface 3 X X
DTOC: Definite-time overcurrent protection X
DVICE: |Device X R
FT_DA: |Fault data acquisition X o
FT_RC: |Fault recording X X
f<>; Frequency protection X X
F_KEY |Function Keys X X
GF_DA: |Ground fault data acquisition X
GF_RC: |Ground fault recording X
GFDSS: |Ground fault direction determination using steady-state values X
(2> Unbalance protection X
IDMT: Inverse-time overcurrent protection X
INP: Binary input X X
LED: LED indicators X X
LIMIT: Limit monitoring X
LOC: Local control panel X X
LOGIC: |Logic X X
MAIN: Main function X X
MCMON: |Measuring-circuit monitoring X X
MP: Motor protection X
MT_RC: [Monitoring signal recording X ;‘{? ]
OL_DA: [|Overioad data acquisition X
OL_RC: |Overload recording X
OP_RC: |Operating data recording X X
OUTP: Binary and analog output X X
P<>: Power directional protection X
PC: PC link X X
PSIG: Protective signaling X
PSS: Parameter subset selection X X
SCDD: Short-circuit direction determination X
SFMON: |Self-monitoring X X
SOTF: Switch on to fault protection X
THERM: |Thermal overioad protection X
V< Time-voltage protection X X
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(continued)

A2

Symbols

Graphic symbols for block diagrams
Binary elements according to DIN 40900 Part 12, September 1992,

IEC 617-12: amended 1991

Analog information processing according to DIN 40900 Part 13, January 1981

To document the linking of analog and binary signals, additional symbols have been
used, taken from several DIN documents.

As a rule, direction of the signal flow is from left to right and from top to bottom. Other
flow directions are marked by an arrow. Input signals are listed on the left side of the
signal flow, output signals on the right side.

Symbol

Description

I
i

DSZ08X14

To obtain more space for representing a group of
related elements, contours of the elements may be
joiried or cascaded if the following rules are met.

There is no functional linkage between elements whose
common contour line is oriented in the signal flow
direction.

Note:

This rule does not necessarily apply to configurations
with two or more signal flow directions, such as for
symbols with a control block and an output block.

There exists at least one logical link between elements
whose common contour line runs perpendicularly to the
signal flow direction.

Cutiine

inputs

Preferred tocation for
the general function
qualifying symbol

/
*%

* % [ Outpuis

* e

Alternative iocation for
the ?enerol function
gualilying symbol

157D8X2A;

Components of a symbol
A symbol consists of a contour or contour combination
and one or more qualifiers.
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(continued)
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Symbol

Description

Control block
~ A control block contains an input function common to

several symbols. It is used for the collective setling of

several trigger elements, for example.

S —-
—
L -
f 1
R —
e .

D5Z08X4A)

Output block

An output block contains an output function commo
to several symbols.

yd

10 03  MAIN
nominal current

N

D5708X5N

Settable control block

The four digits represent the address under which the
function shown in the text after the colon may be set

via the local control panel.

0 03 ,MAIN

B

nominal current

E

A
: 5A

D3Z0BX6A

Settable control block with function blocks

The digits in the function block show the settings that

are possible at this address.
The text below the symbol shows the setting and tha
corresponding unit or meaning. !
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{continued)

Symbol Description
Static input
*%' Only the state of the binary input variable is effective.
|
15708XBA
Dynamic input
_L Only the transition from value O to value 1 is effective.
|
DSZ08XAA)
Negation of an output ‘
|b~ The value up to the border line is negated at the
| output.
U3Z0BX8A
Negation of an input
—dl The input value is negated before the border line.
o
DSZ08X74)
: Dynamic input with negation
_GL . Only the transition from value 1 to value 0 is effective.
|
D5708%%A
AND element .
The output variable will be 1 only if all input variables
are 1.
: DAZ08XCA|
OR element
= The output variable will be 1 only if at least one input
variable is 1.
15708%XDA
Threshold element
% ' The output variable will be 1 only if at least two input
variables are 1. The number in the symbol may be
15708XEA replaced by any other number.
(m out of n) element
The output variable will be 1 only if just one input
variable is 1.
D5Z0BXFA
The number in the symbol may be replaced by any
other number if the number of inputs is increased or
decreased accordingly.
A—4 P130C-301-401-601 / AFSV.12.09340 ENv
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(continued)

Symbol Description
Delay element
E The transition from vaiue 0 to 1 at the output occurs
after a time delay of t1 relative to the corresponding
B5208X63h transition at the input.
The transition from value 1 to 0 at the output occurs
after a time delay of t2 relative to the corresponding
transition at the input.
t1 and t2 may be replaced by the actual delay values
(in seconds or strobe ticks).
Monostable flip-flop
The output variable will be 1 only if the input varlabuﬂ
100ms changes to 1. The output variable will remain 1 for
B5708XHA 100 ms, independent of the duration of the input
value 1 (non-retriggerable).
Without a 1 in the function block the monostable flip-
flop is retriggerable.
The time is 100 ms in this example, but it may be
changed to any other duration.
‘ Analog-digital converter
N . An analog input signal is converted to a binary signal.
s
D3Z08%JA
Subtractor
) The output variable is the difference between the two
a4+ input variables. ‘ 0
A summing element is obtained by changing the
DSZOBXKA)
minus sign to a plus sign at the symbol input.
'Schmitt Trigger with binary output signal
E The binary output variable will be 1 if the input signal
exceeds a specific threshold. The output variable
B5708XLA remains 1 until the input signal drops below the
' threshold again.
Memory, general
i:‘ Storage of a binary or analog signal.
NSZ0BXHA

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



Appendix A - Glossary

(continued)

A-6

Symbol

Description

D3Z08XNA|

Non-stable flip-flop
When the input variable changes to 1, a pulse
sequence is generated at the output.

The | o the left of the G indicates that the pulse
sequence starts with the input variable transition
{synchronized start).

if there is a ! to the right of the G, the pulse sequence
ends with the ending of the 1 signal at the input
(synchronized stop). '

B3Z08XDA)

Amplifier
The output variable is 1 only if the input variable is
also 1.

o

o

I

D3Z0BXPA

Band pass filter
The output only transmits the 50 Hz component of the

input signals. All other frequencies (above and below
50 Hz) are attenuated.

DIZ08YFA

Counter

At the + input the input variable transitions from 0 to 1
are counted and stored in the function block.

At the R(eset) input a transition of the input variable
from O to 1 resets the counter to 0.

D5Z0BYGA

Electromechanical drive
in general, here a relay, for example.

by —
u
'L—‘Z

DSZ0BXGA

Signal level converter

with electrical isolation between input and output.
L+ = pos. voltage input

L- = neg. voltage input

U1 = device identifier
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Symbol

Description

A
A2 ”%‘8

DS708

Input transformer
with phase and item identifiers
(according to DIN EN 60445)

Phase identifiers for current inputs:
for A: A1 and A2
for B: B1 and B2
for C: C1 and C2
for N: N1 and N2

Phase identifiers for voltage inputs
via transformer 1: '
for A: 1U

for B: 1V

for C: 1W

for N: 1N

via transformer 2:

for A: 2U

for B: 2V

ltem identifiers for current transformers:

©for A:T1

forB: T2

forC: T3

for N: T4 _

for voltage transformer 1:
for A: T5

for B: 76

forC: T7

for N: T8

for V. transformer: T90

for voltage transformer 2: \(‘
for A: T15

K111

L—

D5Z0BXSA

Change-over contact
with item identifier

D5Z08XTA

Special symbol
Output relay in normally-energized arrangement
(‘closed-circuit operation’).
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(continued)

Symbol Description
— PC interface
-12v 9 with pin connections
‘ +12V 1
‘ ji oV 5

D5708BXXA

L— .
D5Z08XVA)
Multiplier ‘
x x .y The output variable is the result of the multiplication
iy - of the two input variables.
DSZ08X\A
Divider
x X The output variable is the result of the division of

the two input variables.

Comparator

N5z

COMP The output variable becomes 1 only if the input
- - variable(s) are equal to the function in the function
block. .
DS708XYA
Formula block
::Z::; :2‘ The output variable becomes 1 only if the input

variable(s) satisfy the equation in the function biock
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A3 Examples of Signal Names

All settings and signals relevant for protection are shown in the block diagrams of
Chapter 3 as follows:

Signal Name : Description

¢ FT_RC: Fault recording n internal signal names are not coded by a data model
s0s 100 address. In the block diagrams they are marked with
a diamond. The small figure underneath the signal
name represents a code that is irrelevant to the user.
The internal signal names used and their origins are
listed in Appendix B.

DIST: VNG>> triggered Signal names coded by a data model address are

[ 036015 ] represented by their address (shown in square
brackets). Their origin is given in Chapters 7 and 8.

MAIN: General reset A specific setting to be used later on is shown with its

[ 003002 1 signal name, address, and the setting preceded by the

~1: Execute setting arrow.
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{continued)

A4 Symbols Used

Symbol Meaning

t Time duration

V Voltage, potential diﬁerenée
\4 Complex voltage

Electrical current

Complex current

i
—

Z Complex impedance

Z] Modulus of complkex impedance

f Frequency

1) : Temperature in °C

= Sum, result

Q A : Unit of electrical resistance

o Angle

© Phase ahglé. With subscripts: specific angle between a

defined current and a defined voltage.

, T Time constant
\ AT Temperature difference in K
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B 1 Internal Signal Names

ARC: Block/reset HSR Fig.3-132

ARC: Block/reset TDR Fig.3-132

ARC: Close request Fig.3-134

ARC: HSR not permitted Fig.3-134

ARC: HSR trip t. elapsed Fig.3-126, 3-128, 3-129, 3-130, 3-131

ARC: HSR trip t. 1> runn. Fig.3-121, 3-135, 3-137

ARC: Starting GFDSS Fig.3-129

ARC: TDR not permitited - - Fig.3-134

ARC: TDR trip t. elapsed Fig.3-127, 3-128, 3-129, 3-130, 3-131 ]
ARC: TDR trip t. 1> runn. Fig.3-121

COMM1: Selected protocol Fig.3-7

DTOC: IN Fig.3-88

DTOC: Pulse prolong. runn. Fig.3-91

DTOC:  Starting A Fig.3-84

DTOC: Starting B Fig.3-84

DTOC: Starting C Fig.3-84

DTOC:  Starting N Fig.3-89

DTOC: 12N Fig.3-91

f<>: VMeas Fig.3-179

f<>: fMeas Fig.3-180

f<>: No. periods reached Fig.3-180 A
FT DA:  IAKG Fig.3-75 N
FT DA:  IBKG Fig.3-75 |
FT_DA: ICkG Fig.3-75

FT_DA: kG Fig.3-75

FT_DA: Output fault locat. Fig.3-74

FT_DA: Output meas. values Fig.3-74

GFDSS: VNG Fig.3-140

GFDSS: VNG filtered Fig.3-141, 3-147

GFDSS: Direction BS Fig.3-141, 3-147

GFDSS: Direction LS Fig.3-141, 3-147

GFDSS: IN> triggered Fig.3-145

GFDSS: IN filtered Fig.3-145

GFDSS: Op. delay IN elapsed Fig.3-145 )
GEDSS: Oper.delayY(N)> elaps Fig.3-151 o
GFDSS: P Fig.3-141, 3-147 B
GFDSS: Q Fig.3-141, 3-147
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(continued)

GFDSS: VNG> triggered Fig.3-141, 3-147
IDMT: IN Fig.3-102
IDMT: Starting A Fig.3-99
IDMT: Starting B Fig.3-99
IDMT: Starting C Fig.3-99
LOGIC: Output n Fig.3-198, 3-199, 3-200, 3-201, 3-202
LOGIC: Outputn(t) - Fig.3-198, 3-199, 3-200, 3-201, 3-202
MAIN: Vmeas Fig.3-76
MAIN: Blck.1 sel.functions Fig.3-40
MAIN: Bick.2 sel.functions . Fig.3-40
MAIN: Block start. signal Fig.3-45
MAIN: Block tim.st. IN,neg Fig.3-45
MAIN: Block. I>,klref,P> Fig.3-46
MAIN: General starting int. Fig.3-46
MAIN: Inrush stabil. trigg Fig.3-39
MAIN: Imeas Fig.3-76
MIAIN: - Protection active Fig.3-36
MAIN: Reset LED Fig.3-52
MAIN: Sel. meas. loop A-B Fig.3-76
MAIN: Sel. meas. loop A-G Fig.3-76
MAIN: Sel. meas. loop B-C Fig.3-76
MAIN: Sel. meas. loop B-G Fig.3-76
MAIN:  Sel. meas. loop C-A Fig.3-76
MAIN:  Sel. meas. ioop C-G Fig.3-76
MAIN: Sel. meas. loop PG Fig.3-76
MAIN: Sel. meas. loop PP Fig.3-76
MAIN: Starting A int. Fig.3-45
MAIN: Starting B int. Fig.3-45
MAIN: Starting C int. Fig.3-45
MAIN: Starting Ineg Fig.3-45
MAIN: Starting N int. Fig.3-45
MAIN: Time tag Fig.3-51
MP: Block. replica THERM Fig.3-159
MP: IP,max r.m.s./Iref Fig.3-154
MP: Istup> Fig.3-159
MP: Machine stopped Fig.3-159
MP: St. kP*iref>/Istup> Fig.3-154
OL_RC::  Overload recording n Fig.3-63
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(continued)
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of Signals

p<>: P Fig.3-184
pP<>: p- Fig.3-184
P<>: P+ Fig.3-184
p<>: Q Fig.3-184
pP<>: Q- Fig.3-184
pP<>: Q+ Fig.3-184
SCDD: Block. dir. tkINref> Fig.3-114
SCDD: Block. dir. tkiref> Fig.3-110
SCDD: Block. direct. tI> Fig.3-110
SCDD:  Block. direct. t>> Fig.3-110 B}
SCDD:  Block. direct. tiN> Fig.3-114 i
SCDD: Block. direct. tIN>> Fig.3-114-
SCDD: Determin. N enabled Fig.3-112
SCDD: Determin. P enabled Fig.3-108
SCDD: Phase curr.stage bl. Fig.3-108
SCDD: Resid. curr.stage bl. Fig.3-112
SOTF: Bl. ARC by close cmd Fig.3-116
THERM: | Fig.3-165
V<>: Vneg Fig.3-173
V<>: VNG Fig.3-176
V<> Vpos Fig.3-173
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(continued)

B 2 Telecontrol Interface per EN 60870-5-101 or IEC 870-5-101 (Companion Standard)

This section incorporates Section 8 of EN 60870-5-101 (1996), which includes a general definition of the telecontrol
interface for substation control systems.

B 2.1 Interoperability

This application-based standard (companion standard) specifies parameter sets and other options from which subsets
are to be selected in order to implement specific telecontrol systems. Certain parameters such as the number of octets
in the COMMON ADDRESS of the ASDU are mutually exclusive. This means that only one value of the defined
parameter is allowed per system. Other parameters, such as the listed set of different process information in the
command and monitor direction, permit definition of the total number or of subsets that are suitable for the given
apolication. This section combines the parameters given in the previous sections in order to facilitate an appropriate

¢ .~ ~fion for a specific application. If a system is made up of several system components supplied by different

m. Jfacturers (“equipment stemming”), then it is necessary for all partners to agree on the selected parameters.

The boxes for the selected parameters should be checked.

Note: The overall definition of a system may also require individual selection of certain parameters for specific
parts of a system such as individual selection of scaling factors for individually addressable measured
values.

B 2.1.1 Network Configuration (Network-Specific Parameters)
Point-to-point configuration Multipoint-party line configuration

Multiple point-to-point configuration D Multipoint-star configuration
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(continued)

B 2.1.2 Physical Layer (Network-Specific Parameters)

Transmission Rate (Control Direction) !

Unbalanced interface V.24/V.28

Standardized

Unbalanced interface V.24/V.28
Recommended with > 1 200 bit/s

Balanced interface X.24/X.27

)

100 bit/s

200 bit/s

300 bit/s

600 bit/s

1 200 bit/s

Z] 2 400 bit/s

ZI 4 800 bit/s
Z] | 9 600 bit/s

Transmission Rate (Monitor Direction) 2

Unbalanced interface V.24/V.28

Standardized

Unbalanced interface V.24/V.28
Recommended with > 1 200 bit/s

100 bit/s

200 bit/s

300 bit/s

600 bit/s

1 200 bit/s

E/: 2 400 bit/s

[Z 4 800 bit/s

IZ 9 600 bit/s

E 2 400 bit/s
[: 4 800 bit/s
[ 9 600 bitls

" The transmission rates for control direction and monitor direction must be identical.
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(continued)

B 2.1.3 Link Layer (Network-Specific Parameters)

Frame format FT 1.2, single character 1, and the fixed time-out interval are used exclusively in this companion standard.

Link Transmission Procedure Address Field of the Link

Balanced transmission Not present

(haianced transmission only)

Unbalanced transmission v 1 One octet

Frame Length v | Structured
240 | Maximum length L (number of octets) ZI Unstructured

" Balanced only.
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{(continued)

B 2.1.4 Application Layer
Transmission mode for application data

Mode 1 (least significant octet first), as defined in clause 4.10 of IEC 870-5-4, is used exclusively in this companion
standard.

Common Address of ASDU (System-Specific Parameter)

Z} One octet ZI Two octets

Information Object Address (System-Specific Parameter)

Structured

/]
v Unstructu red

Cause of Transmission (System-Specific Parameter)

One octet Two octets (with originator address)
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(continued)

Selection of Standard ASDUs

Process Information in Monitor Direction (Station-Specific Parameter)

(=]
A
—
\4

Z] <2>
:/:l <3>
7‘ <4>
ZI <5>
E <6>
Z‘ <7>
Zl <8>
Z‘ <9>
Z‘ <10>
<11>
|

v <12>
:l <13>
:‘ <14>
ﬂ <15>
:‘Z\ <16>
3 <17>

Single-point information
Single-point information with time tag
Double-point information

Double-point information with time tag

Step position information

Step position information with time tag

Bit string of 32 bit
Bit string of 32 bit with time tag
Measured value, normalized value

Measured value, normalized value with time tag

Measured value, scaled value

Measured value, scaled value with time tag

Measured value, short floating point value

Measured value, short floating point value with time fag

integrated totals

Integrated totals with time tag

Event of protection equipment with time tag

M_SP_NA_1
M_SP_TA_1
M_DP_NA_1

M_DP_TA_1

M_ST_NA_1

M_ST_TA_1

M_BO_NA_1
M_BO_TA_1
M_ME_NA_1

M_ME_TA_1

M_ME_NB_1

M_ME_TB_1

M_ME_NC_1

M_ME_TC_1

M_IT_NA_1

M_IT_TA_1

M_EP_TA_1
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{continued)

<18> = Packed start events of protection equipment with time tag

<19> = Packed output circuit information of protection equipment with time tag
D <20> = Packed single-point information with status change detection

D 21> = Measured value, normalized value without quality descriptor

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

ME_EP_TB_1
M_EP_TC_1
M_PS_NA_1

M_ME_ND_1
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{continued)

Process Information in Monitor Direction ' (Station-Specific Parameter)

{Z <45>
E <46>
v <47>
:I <48>
_J <49>
:| <b50>
D <51>

H

Single command
Double command
Regulating step command

Set point command, normalized value

Set point command, scaled value

Set point command, short floating point value

Bit string of 32 bit

System Information in Monitor Direction (Station-Specific Parameter)

<70>

End of initialization

' Incorrectly identified with control direction in [EC 870-5-101.

B-10

C_SC_NA_1
C_DC_NA_1
C_IT_NA_1

C_RC_NA _1

C_SE_NB_1

C_SE_NC_1

C_BO_NA_1

ME_EL_NA_1
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(continued)

System Information in Control Direction (Station-Specific Parameter)

ﬂ <100> = Interrogation comménd C_IC_NA_1
ﬂ <101> = Counter interrogation command C_CI_NA_1
:\/—_ <102> = Read command C_RD_NA_1
Z <103> = Clock synchronization command ! C_CS_NA_1
E <104> = Test command C_TS_NB., '
[ <105> = Reset process command 7 C_RP_NC_1
l: <106> = Delay acquisition command C_CD_NA_1

" The command procedure is formally processed, but there is no change in the local time in the station.
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(continued)

Parameter in Control Direction (Station-Specific Parameter)

<110>
<111>

[:] <112>
D <113>

1i

1

Parameter of measured value, normalized value

Parameter of measured value, scaled value

Parameter of measured value, short floating point value

Parameter activation

File Transfer (Station-Specific Parameter)

<120>

<121>

| |

<122>

I

<123>

<124>

<125>

<126>

mimi=ln

File ready

Section ready

Call directory, select file, call file, call section

Last section, last segment

Ack file, ack section

Segment

Directory

P_ME_NA_1

P_ME_NB_1

P_ME_NC_1

P_AC_NA_1

F FR_NA_1
F_SR_NA_1

F SC_NA_1

F LS_NA_1
FAF_NA_1
F_SG_NA_1

F_DR_TA_1
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(continued)

B 2.1.5 Basic Application Functions

Station Initialization (Station-Specific Parameter)

Remote initialization

General.Interrogation (System- or Station-Specific Parameter)

Global
Group 1
Group 2

Group 3

Group 4

Group 5

]
/]
/]
Zl Group 6

Clock Synchronization (Station-Specific Parameter)

Clock synchronization

P130C-301-401-601 / AFSV.12.09340 EN
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Group 7

Group 8

Group 9

Group 10

Group 11

Group 12

Group 13
Group 14
Group 15
Group 16

Addresses per group have to be defined.
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(continued)

Command Transmission {Object-Specific Parameter)

Direct command transmission

D Direct set point command transmission

No additional definition

Short pulse duration

Long pulse duration

Persistent output

D Select and execute command

D Select and execute set point command

D C_SE ACTTERM used

(Execution duration determined by a sysfem parameter in the outstation)

‘(Execution duration determined by a system parameter in the outstation)

Transmission of Integrated Totals (Station- or Object-Specific Parameter)

j Counter request

L

Counter freeze without reset

::I Counter freeze with reset

:I Counter reset

Addresses per group have to be specified

v General request counter

v Reguest counter group 1

v Request counter group 2

v Request counter group 3

v Request counter group 4
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(continued)

Parameter Loading (Object-Specific Parameter)

Threshold value

j Smoothing factor

Low limit for transmission of measured value

:‘ High limit for transmission of measured value

Parameter Activation (Object-Specific Parameter).

D Act/deact of persistent cyclic or periodic transmission of the addressed object

File Transfer (Station-Specific Parameter)

D File transfer in monitor direction] ' F_FR_NA_1

[:I File transfer in control direction] ‘ F FR_NA_1 .
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(continued)

B 3 Communication Interface per IEC 60870-5-103

This section incorporates Section 8 of IEC 60870-5-103, including definitions applicable to the PQ 7x2.
B 3.1 Interoperability

B 3.1.1 Physical Layer

B 3.1.1.1 Electrical Interface
EIA RS 485
L— No. of loads 32 for one device

Note: EIA RS 485 defines the loads in such a way that 32 of them can be operated on one line. For detailed information
see EIA RS 485, Section 3.

B 3.1.1.2 Optical Interface
Glass fiber

Plastic fiber

F-SMA connector

O E

BFOC/2.5 connector

B 3.1.1.3 Transmission Rate

9 600 bit/s

_/J 19 200 bit/s
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{continued)

B 3.1.2 Link Layer

There are no selection options for the link layer.

B 3.1.3 Application Layer

B 3.1.3.1 Transmission Mode for Application Data

Mode 1 (least significant octet first)

standard.

B 3.1.3.2 Common Address of ASDU

' One COMMON ADDRESS of ASDU (identical to the station address)

D More than one COMMON ADDRESS of ASDU

B 3.1.3.3 Selection of Standard Information Numbers in Monitor Direction

B 3.1.3.3.1 System Functions in Monitor Direction

INF

<0>

<0>

<2>

<3>

<4>

<5>

O E

Description

End of general interrogation

Time synchronization

Reset FCB

Reset CU

Start / restart

Power on
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as defined in clause 4.10 of IEC 60870-5-4 is used exclusively in this companion
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(continued)

B 3.1.3.3.2 Status Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section 8 ! Designations as in the Device Address List
INF Semantics Address Descriptor

3 <16> Auto-recloser active 015064 ARC: Enabled

:Z‘ <17> Teleprotection active 015008 PSIG: Enabled

v <18> Protection active 003 030 MAIN: Protection enabled

: <19> LED reset 021 010  MAIN: Reset indicat. USER

E <20> Monitor direction blocked 7 037 075 COMM1: Sig./meas.val.block.

Z <21> Test mode 037 .071 MAIN: Test mode

: <22> Local parameter setting

Z | <23> Characteristic 1 | 036 090 PSS: PS 1 active

Z <24> Characteristic 2 036 091 PSS: PS 2 active

Z <25> Characteristic 3 : | 036 092 PSS: PS 3 active

Z <26> Characteristic 4 . 036 033 PSS: PS 4 active

:_J <27> Auxiliary input 1 - 034 000 LOGIC: Input 1 EXT

Z| <28> Auxiliary input 2 034 001 LOGIC: input 2 EXT

ZI <29> Auxiliary input 3 034 002 LOGIC: Input 3 EXT

Z| <30> Auxiliary input 4 034 003 LOGIC: Input 4 EXT

! Different designations are used, for example, in IEC 60870-5-103 Annex A (phase A rather than L1).
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(continued)

B 3.1.3.3.3 Monitoring Signals (Supervision Indications) in Monitor Direction

Designations as in IEC 60870-5-103 Section 8

INF
Z] <32>
ﬂ <33>
ﬂ <35>
Z <365
[ <37>
Z <38>
_7_ <39>
Z <46>
Z <47>

Semantics

Measurand supervision |
Measurand supervision V
Phase sequence supervision
Trip circuit supervision

{>> back-up operation

VT fuse failure
Teleprotection dvisturbed
Group warning

Group alarm

' The message content is formed from the OR operation of the individual signals
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Designations as in the Device Address List

Address
040 087
038 023
038 049

041 200

004 061
036 060

036 100

. 004 065

Descriptor

MCMON: Meas. circ. | faulty.
MCMON: Meas. circ. V faulty
MCMON: Phase sequ. V faulty

SFMON: Relay Kxx faulty

MAIN: M.c.b. trip V EXT
PSIG: Telecom. faulty
SFMON: Warning (relay)

MAIN: Blocked/faulty
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(continued)

B 3.1.3.3.4 Earth Fault Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section 8
INF Semantics

<48> Earth fault L1

<49> Earth fault L2

<50> Earth fault L3

<51> Earth fault forward, i.e. line
<52> Earth fault reverse, i.e. busbar

Designations as in the Device Address List

Address Descriptor

041 054

041 055

041 056

041 088

041 089

MAIN: Ground fault A

MAIN: Ground fault B

MAIN: Ground fault C

MAIN: Gnd. fault forw./LS

MAIN: Gnd. fault backw./BS

' Different designations are used, for example, in IEC 60870-5-103 Annex A (phase A rather than L1).

B-20

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



Appendix B - List of Signals

(continued)

B 3.1.3.3.5 Fault Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section 8 ! Designations as in the Device Address List
INF Semantics Address Descriptor

E <64> Start /pick-up L1 040 005 MAIN: Starting A

IZ <65> Start /pick-up L2 040 006 - MAIN: Starting B

lz <66> Start /pick-up L3 040 007  MAIN; Starting C

E <67> Start /pick-up N- 040 008  MAIN: Starting GF

E <68> General trip 036 071  MAIN: Gen. trip command 1

E <69> Trip L1

D <70> Trip L2

: <71> Trip L3

: <72> Trip I>> (back-up operation)

Z <73> A Fault location X in ohms 004 029 FT_DA: Fault react., prim.

Z <74> Fault forward/line - 036 018 ’ SCDD: Fault?forward

Z <75> | Fault réverée/busbar. 036 019  SCDD: Fault P backward \,

Zl <76> Teleprotection signal transmitted 036 035 PSIG: Send (signal)

Z <77> Teleprotection signal received 037 Q29 PSIG: Receive (signal)

] <78> Zone 1

L <79> Zone 2

] <80> Zone 3

L <81> Zone 4

:I <B82> Zone 5

:| <83> Zone 6 !

' Different designations are used, for example, in [EC 60870-5-103 Annex A (phase A rather than L1).
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(continued)

Designations as in IEC 66870-5-103 Section 8 ! Designations as in the Device Address List
INF Semantics Address Descriptor
Z <84> General start/pick-up 040 000 MAIN: General starting
Z <85> Breaker failure 036 017 CBF: CB failure
: <86> Trip measuring system L1
j <87> Trip measuring system L2
; <88> Trip measuring system L3
: <89> Trip measuring system E
Z <90> Trip 1> 040 042  MAIN: TripSig. tI>/tirefP>
Z <91> Trip I>> 040 011  DTOC: Trip signal ti>>
Z <92> Trip IN> 040 043  MAIN: TripSig tIN>/tlrefN>
Z @3> TripIN>> | | 040028 DTOC: Trip signal IN>>
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(continued)

B 3.1.3.3.6 Auto-Reclosure Indications in Monitor Direction

Designations as in IEC 60870-5-103 Section 8 Designations as in the Device Address List
INF Semantics ' Address Descriptor

<128> CB ‘on’ by AR 037 OQ7 ARC: (Re)close signal HSR

<129> CB 'on’ by long-time AR 037 006 ARC’: (Re)close signal TDR

<130> AR blocked 037 008  ARC: Not ready

B 3.1.3.3.7 Measurands in Monitor Direction

Designations as in IEC 60870-5-103 Section 8 Designations as in the Device Address List

INF Semantics Address Descriptor
E <1445 Measurand | 006 041  MAIN: Current B p.u.
v <145>%2 - Measurands |, V 006 041 = MAIN: Current B p.u.
005 045 MAIN: Voltage A-B p.u.
— ,
v <146> Measurands |, V, P, Q . 006 041  MAIN: Current B p.u.
: : 005 045 MAIN: Voltage A-B p.u.
004 051  MAIN: Active power P p.u.
|| 004 053 MAIN: Reac. power Q p.u.
V] <1475*  Measurands Iy, Vey 005011  MAIN: Current =(IP) p.u.
L 005013 MAIN: Volt. S(VPG)N3 p.u.
V] <1485 Measurands lizs, Viszs P, Q. f 005041 MAIN: Current A p.u.

006 041  MAIN: Current B p.u.

007 041 MAIN: Current C p.u.

005 043 MAIN: Voltage A-G p.u.
006 043  MAIN: Voltage B-G p.u.
007 043 MAIN: Voltage C-G p.u.
004 051  MAIN: Active power P p.u.’
004 053 MAIN: Reac. power Q p.u.
004 040  MAIN: Frequency f

' Only when COMM1: Transm. enab. cycl. data is set at "ASDU 3.1 per IEC”
2Onlywhen COMM1: Transm. enab. cycl. data is set at "ASDU 3.2 per IEC"
®Onlywhen COMM1: Transm. enab. cycl. data is set at "ASDU 3.3 per IEC"
* Onlywhen COMM1: Transm. enab. cycl. data is set at "ASDU 3.4 per IEC"
°Onlywhen COMM1: Transm. enab. cycl. data is set at "ASDU 8 per IEC”
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(continued)

B 3.1.3.3.8 Generic Functions in Monitor Directiotn

Designations as in IEC 60870-5-103 Section 8

INF
<240>
241>

<243>

<244>

<249>

<250>

<251>

mininlnicesinls

B-24

<245>

Semantics

Read headings of all defined groups

Read values or atiributes of all entries of one group

Read directory of a single entry

Read value or attribute of a single entry

End of general interrogation of generic data

Write entry with confirmation

Write entry with execution

Write entry aborted
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(continued)

B 3.1.3.4 Selection of Standard Information Numbers in Control Direction

B 3.1.3.4.1 System Functions in Control Direction

Designations as in IEC 60870-5-103 Section 8

INF Semantics
<0> Initiation of general interrogation

<0> Time synchronization

B 3.1.3.4.2 General Commands in Control Direction

Designations as in IEC 60870-5-103 Section 8

INF Semantics
<16> Auto-recloser on/off
1] <17> Teleprotection on/off
— .
v <18> Protection on/off
1
v <19> LED reset
1
Vi <235t Activate characteristic 1
T ) . -
v <24> Activate characteristic 2
v <255° Activate characteristic 3
v <26>* Activate characteristic 4

" gwitches PSS: Select PS USER to "Parameter set 1"
2 switches PSS: Select PS USER to "Parameter set 2"
3 Switches PSS: Select PS USER to "Parameter set 3"
4 Switches PSS: Select PS USER to "Parameter set 4"

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

1

Designations as in the Device Address List
Address Descriptor

015060 ARC: General enable USER
015004 PSIG: General gnable USER
003 030  MAIN: Protection enabled
021 010  MAIN: Reset indicat. USER
003 060 PSS: Param.subs.sel. USER
003 060 PSS: Param.subs.sel. USER
003 060 PSS: Param.subs.sel. USER

003 060 PSS: Param.subs.sel. USER
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Appendix B - List of Signals

(continued)

B 3.1.3.4.3 Generic Functions in Control Direction

Designations as in IEC 60870-5-103 Section 8

INF

<240>

<241>

<243>

R RN

<244>

<245>

<248>

<249>

<250>

<251>

B-26

Semantics

Read headings of all defined groups

Read values or attributes of all entries of one group
Read directory of a single entry

Read value or attribute of a single entry

General interrogation of generic data

Write entry

Write entry with confirmation

Write entry with execution

Write entry abort
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Appendix B - List of Signals

(continued)

B 3.1.3.5 Basic Application Functions

Test mode

(] 00 [0 [ [

o2)

Disturbance data

Generic services

Private data

3.1.3.6 Miscelianeous

Blocking of monitor direction

Measured values are transmitted both with ASDU 3 and ASDU 9. As defined in Sec. 7.2.6.8, the maximum MVAL can
be either 1.2 or 2.4 times the rated value. In ASDU 3 and ASDU 9, different ratings may not be used; in other words,
there is only one choice for each measurand.

Measurand

Designations as in

I[EC 60870-5-103 Section 8

Current L1
Current L2
Current L3
Voltage L‘l‘-E
Voltage L2-E
Voltage L3-E
Active power P
Reactive power Q
Frequencyf

Voltage L1-L2

Measured value

Designations as in the
Device Address List

Current A
Current B

Current C
Voltage A-G
Voltaée B-G
Voltage C-G
Active power P
Reactive power Q
Frequency f

Voltage A-B

! IEC 60870-5-103 Annex also uses phase A rather than L1.
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Max. MVAL =
nom. value multiplied by

1.2

or
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Appendix C - Terminal Connection Diagrams

C 1 Terminal Connection

Diagrams

o

! |

LOCATION + ITEN
TTEM DESIGN. | - REFER,
CONNECTOR | -X1 8

g
MERNING E}| REFER,
Voltage] VAG

\[Ioltage) VBG

\[’oltage] Vee

Phase current A

%’hase c}urrent B

l?hase c]urrent C

Residual current IN

[ — ) v

Aux. voltage input

[ )

* : Alternative module
(see order inform.)

05

1
1
1
q

9ty

O ~edote

| DAV Qe

2N X

2
31IB
511C Y
6 -T3
7*IN ¢
8 —-T4
3, C(+
X/7Y —U100
12
51+
71+
8 X//Y —uz2

LOCATION + LTEY
ITEM DESIGH. | - RETER,
CONNECTOR | -X3 B

MEANING & RereR.

~

33! ‘P

C-1

Terminal connection diagram P130C, diagram P130C.401, (part 1 of 3)
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Appendix C - Terminal Connection Diagrams

(continued)

1 2 ] 3 4 5 & 7
LOCATION + TTEY LOCATION + ITEM
ITEM DESIGN. | — REFER. ITEM DESIGN, | — REFER,
CONHECTOR | ~X6 B CONNECTOR | X7 g
& — — — - > A
MEANING 3| REFER. 7 I MEANING £! REFER.
Y
PC interface 25> = . Comm. interface e S
T Crannel 1
3 p2[R)
4r : LOCATION + TTEM : .
51E 6] | -ute ITEM DESIGN. |- REFER.
6 ' CONNECIOR | -XB g , .
/ =
7 MEANING 55| REFER,
8.7 ' Comm, interface * 1. .
91_ Channel 1
. — -1
LOCATION + TTEM . RS 232 . , .
LOCATION + ITEM
ITEM DESIGN. | — REFER.
= ITEM DESIGN. | — REFER.
CONNECTOR |- ] =
= ) . CONNECTOR | ~X9 g . .
MEANING £\ REFER. g
MEANING E3| REFER.
Operation G X —H1 ) 4= XY
[ — . . Comn, interface * P— .
MAIN: B}locked/faulty Ea & ~H2 channel 1 a1+ :IDZ[R] ,
004 065
SFMON: Warning (LED) R & ~H3 f-m 3
[ 036 070) . —u1s
l;iAIN: G]en. trip signal R ' ® ~H4 ' 47— .
036 251 .
K ® ~H5 sl+ | ]Di[TJ
K ' X ~H8
' ' RS 485 7 .
R o3¢ -H7 LOCATION + TTEM
R ! @ —HB TTEM DESIGN. | - REFER.
. ' .
. ®  -He CONNECTOR | -X10 ]
- =
3 & 10 MEANING E| rerER.
R ' & ~Ht1 . P YAl .
R ® Hi2 Comm. interface *
g - Channel 2 2[4 ]DZIR]
{ F‘ . ® SHES o 3 -uz0 ot
. R &® —H14 ne
R ®  -His sle |_|Jomn
. ' @ HIE l RS 485 |
Edit Mode B & —H17 LOCATION |+ TN
- : ITEM DESIGHN. |— REFER, : '
CONNECTOR | ~X11 8
e
. . _MEANING E3| REFER. . .
IRIG-B * DT ] s
' . s .
e - e v — — L e s e s =
<255 : Voltage i
test :
prohibited !
* & Alternative module |
{see order inform.) i
!
|
]
!
b 1075041

/

C.2 Terminal connection diagram P130C, diagram P130C.401, (part 2 of 3)
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Appendix C - Terminal Connection Diagrams

(continued)

1 2 3 4 5 . ] [ 7
LOCATION + ITEH
ITEM DESIGN. | — REFER.
CONNECTOR | -X31 B
= e —— = —
MEANING 3| REFER.
Comm, interface * 1. @l —-U22 .
Channel 3
— -
LOCATION + ITEY : '
ITEM DESIGK. | — REFER.
CONNECTOR | -¥32 g ' .
5 ;
MEANING £3| REFER. i
Comm. interface * 1. EI —-u23 .
Channel 3
f-— -]
LOCATION + TTEM . .
ITEM DESIGN. { — REFER.
CONNECTOR | -X33 B . .
I
MEANING £3| REFER,
} - Y
Comm. interface * 1:*‘—‘“ .
(%hannel) 3 21+ }DZ[R]
3 .
—-uU24
4 — .
5]+ l ]Dt[T]
4 RS 485 x
1 »
* : Alternative module i
{see order inform.) |
g i
i
i
]
I
|
I
I
i
i
]
i
1
& 200 D14

{

C-3 Terminal connection diagram P130C, diagram P130C.401, (part 3 of 3)
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Anhang D/ Appendix D - Adressenliste / Address List

Legende
Spalte "Andern”

on: "on" bedeutet, dall der Wert auch bei einge-
schalteter Schutzfunktion geandert werden kann.,

off: “off* bedeutet, dalk der Wert nur bei ausge-
schalteter Schutzfunktion gedndert werden kann.

- """ bedeutet, dall der Wert nicht durch Bedienung
anderbar ist.

Spalten "Wertebereich" und "Einheit bzw. Bedeutung”

Die Grundeinsteliung ist unterstrichen.
Spalte "Anmerkungen”

Reset: Der Z&hler, MeRwert usw. kann
einzeln rlickgestellt werden.”

003 002: Der Zahler, MeRwert usw. kann Gber
‘ Adresse xxx yyy, in diesem Beispiel
003 002, rtickgestellt werden.
P): Die Werte&nderung ist paliwortgeschitzt.

28 aus n: Aus der Auswahltabelle mit n Eintr&gen
kénnen 28 (Beispiel) ausgewahlt werden.

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

Funktionsgruppen

AMZ:

AUSG:

AWE:
BT_AZ
EING:
ES AZ:
ES_ME:

EWATT:

FKT_T
f<>:
GERAT:

GRENZ:
GRUND:

IRIGB:
12>
KOMM1
KOMM2
KOMM3
KURI:
LED:
LOGIK:
LSV:
MS:
MKU:
PC:
P<>;
PSU:
SELBU:
ST_AZ:
ST_ME:
SV.

THERM:

U<
UL_AZ:
UL_ME:
UMZ:

Ow_AZ:

VOB:
ZUKS:

Abhangiger Uberstromzeitschutz

Binare Ausgabe

Automatische Wiedereinschaltung
Betriebsaufzeichnung

Binare Eingabe

Erdschiulaufzeichnung
ErdschlufmeRwerterfassung
Erdschlurichtungserkennung, wattmetrisch
Konfigurierbare Funktionstasten
Frequenzschutz

Gerét

Grenzwertlberwachung

Grundfunktion

IRIG-B-Schnittstelle

Unsymmetrieschutz

"Logische" Kommunikationsschnittstelle 1
"Logische" Kommunikationsschnittstelle 2
"Logische" Kommunikationsschnittstelle 3
Kurzschlufsrichtungserkennung
Leuchtanzeige (LED)

Logik

Leistungsschalterversagerschutz
Motorschutz

MeRkreistiberwachung

PC-Kopplung

Leistungsrichtungsschutz
Parametersatzumschaltung
Selbstiberwachung

Storfallaufzeichnung
StérfallmeRwerterfassunhg -
Signalvergleich

Thermischer Uberlastschutz
Spannungzeitschutz
Uberlastaufzeichnung
UberlastmefRwerterfassung
Unabhéngiger Uberstromzeitschutz
Uberwachungsaufzeichnung
Vor-Ort-Bedienung

Schutz bei Zuschalten auf einen Kurzschiufy
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Anhang D/ Appendix D - Adressenliste / Address List

(Fortsetzung / continued)

Key
"Change" Column

on: "on" (on-line) means that the value can be changed
even when the protective function is enabled.

off: “off* (off-line) means that the value can be changed
provided that the protective function is disabled.

- "means that the value cannot be modified by
contro! action.

"Range of Values" Column.
The default setting is underlined.
"Unit or Meaning"” Column
The default setting is underlined.
“"Remarks" Column

Reset: The counter, measured value, etc. can be
reset separately. :

003 002: The counter, measured value, etc. can be
reset via address xxx yyy (address
003 002 in this example).

P): The value change is password-protected. :
28 out of n: From the selection table containing
n entries, 28 entries (in this example) may
be selected. .

D-2

ARC:
CBF:
COMM1:
COMMZ;
COMMS:
DTOC:
DVICE:
FT_DA:
FT_RC:
f<>;
F_KEY
GF_DA:
GF_RC:
GFDSS:

12>:
IDMT:
INP:
LED:
LIMIT:
LOC:
LOGIC:
MAIN:
MCMON:
MP:
MT_RC:
OL_DA:

OL_RC:

OP_RC:
ouTP:
P<>;
PC:
PSIG:
PSS
SCDD:
SFMON:
SOTF:
THERM:
V<>

Function Groups

Auto-reclosing control

Circuit breaker failure protection
“Logical“ communication interface 1
“Logical" communication interface 2
“Logical* communication interface 3
Definite-time overcurrent protection
Device

Fault data acquisition

Fault recording

Frequency protection

Function Keys

Ground fault data acquisition
Ground fault recording

Ground fault direction determination using
steady-state values

Unbalance protection

Inverse-time overcurrent protection
Binary input

LED indicators

Limit monitoring

Local control panel

Logic

Main function -

Measuring-circuit monitoring

Motor protection

Monitoring signal recording
Overload data acquisition

Overload recording

Operating data recording

* Binary and analog output

Power directional protection

PC link

Protective signaling

Parameter subset selection
Short-circuit direction determination
Self-monitoring

Switch on to fault protection
Thermal overload protection
Time-voltage protection
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