D

systems europe
software engineering
for electric power

Fault Analy3|s CIassﬁymg Expert System
wshe il s P REACES ™
f Cpedcmeo ynytuueHu,q kayecmea cucmem nepedaqu

3/IeKmpoaHepaul:
YRTSoft.




=

byHKUMOHaNbHaA cxema systems europe
for electric power
BTIPELEIETTS OpHoasHoe K3 Ha
pUOPUTETOB 3emnto pasa C.
AHanNm3 JInHna Ne 2.

OMT1 AunctaHuma 12,5 km.

pabotbl P3A
[MpnynHa — KacaHme
KpaHa.
OnpepneneHve OTka3 gucTaHLUMOHHON
MPUYMH 3alnThI.
NoBpPeXAeHNS Tok K3 = 3.2 kKA
Cbop O6pabotka VIHhOPMUPOBAHME
ocuunnorpamm ot OAHHbIX aucnetyepa
yctpoucts P3A n
PAC

. SRTSoft
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Hducnetyep OBb Cnyxba P3A
PesynbTaThl aHanu3a Heo6XoAMMbI Bpems peakuuun nopsaka 2x yacos PasymHoe Bpems ans coopa Bcex
yepes 5 MUHYT AaHHbIX 1 KOMMNNEeKCHOro aHanusa
[lncneTyepckum nepcoHarn PeMOHTHbIN nepcoHan, 3alUUTHbIN nepcoHan,
oTBeYaeT 3a bbicTpenwee BbIMNOSHSAOLWLMIA onpegensowmn NpUYnNHbI
BOCCTaHOBNEHNE yCTpaHeHue BO3HMKHOBEHWNS aBapui,
paboTocnocobHOCTN ceTH NOBPEXOEHUN, PEMOHT NpaBUIIbHOCTb AENCTBUN
nepenayn aneKkTpo3HepPrnu. NN 3aMmeHy YCTPOMCTB 3aLUUTbI U
noBpeXaeHHoro NpOTMBOaABaPUNHOMN
obopynoBaHus. aBTOMaTUKMN.

. SRTSoft
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»FACES - kntoyeBble MPENMYLLECTBA. .. ., cicme curope
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for electric power

[Momowb gucnetyepam, OBb n P3A B BUae
OTBETOB Ha BOMPOCHI:

» [ oe n kakoe ObINo noBpexaeHmne?
* YcnewHo nu npounsowuno AlB?

* MoXHO nu BO3BpaLLaTb OTKMOYEHHOE
obopynooBaHune B paboTy?

* [NlpaBunbHO Nu oTpaboTanu ycTpomncTea
3aWmnTbl?

... onpegeneHmne HeEBePHbIX YCTaBOK uUnm cxem P3A.

I, SRTSoft




» YunTblBas CXeMy BCEN 3HEProCUCTEMSI ...

=2

systems europe
software engineering
for elgetric power

O N
\J F J
220 kB
220 kB
7\
220 kB ~ 220 kB
K
220 kB 20 kB
20 kB

Y
U

SHRTSoft




... FACES npoBoguT KOMMSIEKCHbLIN aHarnma CUrHanos
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PasbeanHutenun
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systems europe
software engineering
for electric power

» HecornacoBaHHOCTb OCHOBHbIX 1 PE3EPBHbIX 3aLLNT

» BbisiBneHne He ogHOBPEMEHHOCTU cpabaTbiBaHUA
MOMKOCOB BbIKIO4YaTenen.

» OLWnOKM B HACTPOMKAX CENMEKTUBHOCTU 3aLLNT.
» HenpasunbHoe aencteue AlB.
» HesepHasa HacTpouka [1A.

I, SR TSoft
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FACES pa3pabotaH ana aHanu3a CrioXHbIX CeTen ¢
y4eTOM BEPOATHOCTU OTCYTCTBUA HEKOTOPbLIX AaHHbIX

NMapannenbHble
NINHUMU nee

INMInHvn ¢ —@®

v

oTnankamum L1 L3
nc A u

Y 4
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220 kB Elm

OTcyTcTBME
ocuunnorpamMmm c
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» TunniHbin Nnpumep — lNoBpexaeHue
CTPOUTENbHLIM KpaHOM BO34YLLIHOWN SINHUN. systems europe

pare engineering
ectric power

SHRTSoft




LI
\
ﬂ t

am.

ﬂ '_‘ﬂk\—Ain /

SHRTSoft




MNocnepoBaTenbHOCTL COOLITUM -
systems europe
software engineering
for electric power
LyC
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AdHHbIX fault
MnCA YcnewHoe AlNB
Numerical
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CurHaTypHbIM aHanus
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3aMblKaHue n3-3a nTuy,

3aMblKaHUE KpaHOM

MNoBpexaeHune 4

mnsonatopa [} No
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FACES Client Application = | E] |

System  View Help

-

YBeagomneHue

| System Overview auncnet4yepa LYC =

Events in the last 72 hours

Date &time +  Impacted line Permanent  Severty Signature || i -

ﬂmcnequp 2/05/2011 0:50:03 K | Severe Isolstor failurs T
- Ij - : 4L Mndd A nnd s |n ~nn A 1 | WEII'I'IiI'IQ Ughtning strike |
. VENT EUmmary ﬁ
Event summary 2/05/2011 1:20:36

Faulty line: Line3
Fault type: Permanent A-G OMIl c yKasaHunem
Location: 22 4 km 0.6 from SS B 30HbI ono.qa

Number of breaker trips: 3

Fault eliminated after 1.21 s

: et tcp://pc29:8000/CliertAc
(unsuccessful reclosing attempt) = iep-pe EriEeEss

[ Event details ] [ Send message ] [ Close ] —
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. OucneTtuep
BKIOMaeT NMUHUIO
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Oncnetyep

Ph-Gnd

L1 E s
. fault
SS A
. Numerical

20 kB e
L2 s
220 kB
L6
_. Numerical

. relay
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FACES Client Application L= B
Systern View  Help
= ; =T
| gﬂ_rstﬂmﬂvernew] | Events | -
Events in the last 72 hours
Date & time —  Impacted line Permanent  Seventy Signature == I w

i 1

Faulty line: Line3

2/05/2011 0:50:03 1 | X @ Severs | Isolator failur|
Oucn eT4ep 1/05/2011 163914 |3-3803% @ Waming Lightning strke. |
[ [[-] Event summary =)
Event summary 2/05/2011 1:20:36

Fault type: Permanent A-G
Location: 22 4 km +0.6 from 55 B

Number of breaker trips: 3

Fault eliminated after 1 .21 s
(unsuccessful reclosing attempt)

et tcp

Oucnetyep
yBeaoMIsieT o

CcoObITUM NepcoHan

OBbB

U
Event details Send message ]

Close ]

SHRTSoft
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01:20:36

Faulted line; Line 3

Fault type: Permanent 4-G
Location: 22 4km+ 086
from S5 B

Signature: Crane accident

Frotection system: late fripging
of 55 B distance relay

e 2 e

OBb

. SRTSort
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systems europe
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|3 FACES Client Application | power
System  Miew Help
i System Owerview /V_l Events I/F_j Event Summary - 2/05/2011 1... | -
Search for events
(70 Most recent events @ In a date mnge
1/07/1995 1/06/2011
= ]
Penenwmk ERE
10172000 [Fx] 00000 [ fpply = 10672011 [F= 00000 ko
I Janvier 2000 b |
| lun, mar. mer. jeu. wven. zam. dim, +“
272 29 30 31 H Trips Substations Pema- Faulty Fault Clearance Restore everty Fallow-up Records
3 4 5 6 7 9 Y nent phases cument k&) time (ms) time (s)
0 11 12 13 14 16
1 17 18 19 20 2 7z F o1 Beringen C 83 1 1.1 @ New 2
25 28 0 F 1 |Bristol ¥ |2ph 2 7 o] @ |Complete 2
4 6
s 3/05/2011 1 | Bruegel A 10.8 0 o] @ |New 2
Bb|6op ONaNa30oHa aecac 1 |Bugge K [2h 82 120 )| @ [complete 2
W 0 Champion C 08 121 0z @ Complete 1
BpeMeHun ans 3-3803% « 1 |Courceles A 59 63 0| @ [new 2
W Mambang ¥ Evolving 04 [1] ® New 1
aHalin3a 2-70.622 Ninove... % 1 | Ninove ¥ e 0.8 178 o] @ |Awchived 1
270772005 18.09.24 | 1-TRE2STP + 1 |Santiponce ¥ |Evolving 23 52 o] @ |Awchived i
2/05/2011 1:2036 | 3-Line3 « 1 |S5B X [» 07 108 o | @ |Complete 0
2/05/2011 0:5003 |1 « 1 |SSE ¥ |Evolving 09 560 o] @ |New 1
o « 2 |SSE X |a 15 108 ol | @ | Complete 1
Cnucok coobiTn ¥ 1 | Staen C 6 11 1@ [New 2
w1 | Tomearenillas ¥ |Evolving 128 75 o|| @ |Amchived 2
C YKa3aHueMm
Ba>XXHOCTM
JYRTSoft




rlapaMeTp BaXXHOCTW onpegendeTt ypoBeEHb U
ONacHOCTU CcOoObITUA systems europe
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Kputepumn BaxxHoCcTH

NHxeHep P3A

YpoBeHb TOKa

[NocTosiHHOCTB
72 Event summary 5T noBpexaeHnA

KonnyecTtBo NuHuiA
HeuncnpaBHocTs P3A

Event summary 21052011 1:20:36

Faulty line: Line3
Fault type: Permanent A-G
Location: 22.4 km 0.6 from S5 B

> OIS

... BOBMOXHOCTb
0oo6aBnATbL CBOU
KpUTEepmn Ans OUEeHKU

?
[ Event details ] [ Send message ] [ Close ] 4 LITO J9TO 3HAYMUT ¢

SHRTSoft

Number of breaker trips: 3

Fault eliminated after 1 21 s
(unsuccessful reclosing attempt)




[leTanbHbIN aHaNnU3 codbbITUSA
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[4e] ient ication
| FACES Client Appl

2IMNS europe

Systern Miew Help

Devices list I__‘ View line & Report

Key information

T System Chvenview }/._I Events .J’ || Event Summary - 10/02/19...

Hide info panel

Faulty line: 280.3% Event severity: @ Severs
Fault type: Permanent A-G Max clearance time: 63ms
Location; 22 Akm £0.6 from Courcelles Fault eliminated after: 1108z
Pratection behavior: O'I;{ :
Fault States
Bruegel (2438) 1.73 kA :
Bruegel (2437) 10.8 kA :
E Courcelles (2437) 5.92 kA
- pF AG A-G
Fault o, [ i
C.B. ' '
Relay
Records
8\18.zip (425 ms
15:37:28.980 . . . . . . . . . . . Time IIZS:'
t=0001s 03 04 05 06 07 08 08 1 11 12 13 14 15

Follow-up: Mew

Logged as TBA

re engineering
=lectric power

SRTSoft




FACES - asTomaTtuyeckuin aHanus BpeMeHm oV
cpabaTtbiBaHuda P3A Sg;sv%mgn%ggnge
< Pre-fault - Fault 5 Dead time EHE Pg% wer
Clearing time Min. 300 ms
Tok chasbl /\\/ /\ /\ ~_
Pickup; esef
hl time' t|me
closed
PickUP
open :
closed time
Protection  Trip order
open
Dead time %
closed configured g
Auto reclose
open
J Re-closging
- delay
Opening iClosin
time time
Circuit Breaker closed
auxiliary switch
contacts open
CB Operating
time

. SRTSoft
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AHanun3 cuctembl P3A
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Reclosing
order CB open
3-ph

No HaxaTuro —

CB open

‘0

Bruegel (2439) 3.8
Bruegel (2437) 10.8
B Courcelles (2437) 5.9 kA

éngideer

1-ph pick PF EA-G § § g g
up ;‘f\-\ : e ; ; OTKpbiBaeTcs
| ~ . . . . aetanbHas
ety \ ocuunnorpamma

: ecords - ] - .
| / \ A |143?2:-39:-30 + 0ms =425
} } } } BB,
/U 100 \ 200 300

40 ¢ \352 ms 700 800 = |
\ -250 +
25 +

| Follow-up: New / \ \

Logged as TBA / \ \
: ' \ . ‘
DEF pick / 1-ph trip
up order Records name
and timing

CCCCCC

_ SRTSoft
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ABTOMAaTU3N poBaHHAA reHepaumnd otT4eTonB
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|| FACES Client Application

I europe

Systern View Help

Devices list I__‘ View line . Report

Key information

T4

ol 1 System Owenview } 7| Events _l‘ || Ewent Summary - 10/02/19...

software e¢hgineering
for electfic power

- X

Hide info panel

Faulty line: 351]334: Event severity: @ Severe
Fault type: Permanent A-G Max clearance time; 63 ms
Location: 22.4km 0.6 from Courcelles Fault eliminated after: 1.108s
Frotection behaviar: O.I-'( :
Fault States
Bruegel (2438) 1.73 kA !
Bruegel (2437) 10.8 kA E
B CcCourcelles (2437) 5.92 kA ;
| PF EA'G A-GE
Fault ¥ -
C.BE. : '
Relay
Records
8\18.zip (425 ms
15:37:28 980 . . . . . . Time ()
t=0001s 03 0.4 05 0.6 0.7 08 09 1 11 12 13 14 15

Follow-up: Mew

Logged as TBA

SHRTSoft




O I Ie I O CO6 bl I M M systems europe
r seftware-caghieering
[ FACES Client Application fkﬁm,: ower
System  View Help
) System Overview |, | Events [T ] Event Summary - 10/02/1997 ... } /= Event Report - 10/02/1997 ... | - X
et B Esave -2 8 M B & @ W 1 -i-gofl Ml | Close
Event - 5 o : 54
Severity: i
@ Severe =
Follow-ip: Event Report
In progress - Page 1
- _ Event description =
Dateftime: 10/02/1997 15:37:29
Change event time... Faulty line: 380.33c
Fault type: Permanent A-G
Template Location: 22 4 km +0.6 from Courcelles
Event'summaw EN - Eliminated after: 1108 s |
= = Event severity: Severe —
i Designer:. Event follow-up: In progress
Courcelles substation
Feeder 2437
Breaker tnp
Maximum fault current: 5.92 kA
rM6KMe Maximum clearance time: 63 ms
Fault records: 2
BO3MOXXHOCTH Line currents and voltages (50 Hz RMS values)
KOH(bM rypVIpOBaHVI Bruegel substation
Feeder. 2437
A Breaker trip
Maximum fault current: 10.8 kA
Maximum clearance time: 60 ms
Fault records: 2 -
\Page 1of1 = @ E wew &———®
| Logged as TBA .

. SRTSoft
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1. Event report

Date/time August 30, 2010 — SS B 01:20:36
Line: Line 3

Fault type: Permanent A-GND

Location: 22.4 km +/- 0.6 km from SS B
Restore time: -

Event severity: critical

Event follow-up: action pending

. SRTSoft




[eTanbHaa nHpopmauns no kaxgou NC systems europe
: software engineering
SS E substation for electric power
Feeder: 20
ABTOMAaTUUYEeCKUU Maximum fault current: 6.0 kA (50Hz rms)
Maximum clearance time: 107 ms [<120 ms]
aHanu3 geuncTtBuu Fault records 2
Relay R1Z23B
Tisiiing 1* pickup 19 ms Type 21 - Ph 12 [<30 ms]
OcHOBHas 2nd pickup 48 ms Type 67N - DEF
Operating time 63 ms [<80 ms]
3aluumTa Reset time 44 ms [<60 ms]
Relay R1KZ7 t
T osa7ms 1% pickup 37 ms Type 21 [<40 ms]
Pe3epBHaﬂ Operating time 39 ms [<80 ms]
Reset time 49 ms 60 ms
3awmTa bl
Circuit breaker
Taet14ma Tripping mode 1 pole - Ph 12
Operating time 31 ms [<60 ms]
Bbl Kno4vaTtesb Reclose Yes Dead time= 982 ms [600-1200 ms]
Closing time=36 ms [100 ms]
Value Pre-fault Fault #1  Fault#2 Fault#3 Post-fault Unit
14 0.3 0.3 - - 0.2 kA
18 0.3 0.2 - - 0.2 kA
2 0.3 6.0 - - 0.2 KA
In 0.0 6.0 - - 0.0 kA
va 94.8 94.9 - - 95.4 kV
V8 89.1 87.6 2 - 89.6 kV
Vi2 95.3 63.2 - - 95.9 KV
Type - A-GND - - - -
Impedance - 0.2 - - - Q
. SRTSoft
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[Tp3HaKn HapyLweHun M pekoMmeHagauum systems europe

for electric power

Rules not satisfied Level
False tripping Critical
Permanent fault Significant
Multiple Lines Severe
Max current level Warning
Follow-up tasks Assignhed to Done
Check protection behavior Protection staff <]
Comments

This section is for user's comments

O6wasa nHdopmauus

AOCTYyNHasa BCeM
nonb3oBaTensam

. SRTSoft
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Ocunnnorpammbl CUHXPOHU3NPYOTCHA Y = 4
BHYTpU FACES Sy ars sromoeo |

for electric power

Ocuunnorpamma aBapum Ocuunnorpamma AlB

SSB -L3 - SSB-L3 -
09:45:00.000 09:45:00.500

;ulliﬂ: i —[E

ABTOMaTMn4yeckasi nocr-

CUHXPOHU3aUuA
N

SSD-L3 - SSD-L3 -
09:47:10.200 09:47:10.800

ssssssssssssss

YCTpPOMNCTBO HE
CUHXPOHU3NPOBAHO

. SRTSoft
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KnoyeBblie nokKa3arenm
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» HocTynHOCTb AaHHbIX

Yncno 3arpyXeHHbIX ocuminorpamm .
» JddheKTMBHOCTbL aHanus3a

Yncno aBapumn obpabotaHHOe K onpeaeneHHoe ¢

J0CTaTOYHOW TOYHOCTLIO.
» I PeKTUBHOCTb CeTHn

CpeaHee BpeMs BOCCTAHOBMEHUSA U KONUYECTBO

npenoTBpaLLEHHbIX MOBPEXAEHUN YnpaensioLwmit
» ddPeKTUBHOCTb AEeNCTBUN

Yncno ycnewHbIX BOCCTaHOBIEHUN ceTn 6e3

npuBne4veHunsi nepcoHana OBB.

2 YnyJdweHune 3HaHUMN.
PaccnenosaHune cutyauun.

» KonunyectBeHHasa oueHKa AONrocCpoYvYHoOM
acdpeKkTuBHOCTM.
YrnydlieHne opraHmsaumn penenHom 3awmnThbl,
NpeBEHTUBHbLIE OEUCTBUS NpeaoTBpaLlaloLLIne aBapun.

. SRTSoft
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[locTynHOCTb

"OHeprug Ana sroge
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3HaHusA Bpems peakunn

"Slroqmn &> P "d(pearipm)/dt”
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