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ALF Accuracy Limit Factor
CB Circuit Breaker
CBF Circuit Breaker Failure
CT Current Transformer
CVT Capacitive Voltage Transformer
DC Direct Current
DEF Directional Earth Fault
DFR Digital Fault Recorder
DTT Direct Transfer Trip
EHV Extra High Voltage
FL Fault Locator
FR Fault Recorder
GPS Geographical Positioning System
OLGM On-Line Gas Monitoring
PD Pole Discordance
PLC Power Line Carrier
PMU Phasor Measurement Unit
POTT Permissive Overreaching Transfer Trip
PSB Power Swing Blocking
PSLD Protection Single Line Diagram
PT Potential Transformer
PUTT Permissive Underreaching Transfer Trip
PW Pilot Wire
REF Restricted Earth Fault
SCADA Supervisory Control and Data Acquisition
SHZ Short Zone
SIR Source Impedance Ratio
SLD Single Line Diagram
SOTF Switch On To Fault
TCS Trip Circuit Supervision
TMS Time Multiplier Setting
VT Voltage Transformer
VTS Voltage Transformer Supervision
WAMPAC Wide Area Monitoring, Protection and Control
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where

Unom
I(U )picku o]

Ip

— Generator nominal voltage = parameter 0251 UN GEN/MOTOR

(W) 1 -1.00

pickup = P

U

nom

I(U)pickup = Ip' ]

(W pickup = 1p-0-25

— Voltage-influenced pickup value

Pick-up value of inverse characteristic parameter = parameter 1402 Ip

for 1.00 <

for 0.25 < U

U
for 0.00 < U

< oo
nom

U

nom

<1.00

<025
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: Site Condition
Generator Parameters Description 25 C Amb. Temp Max 51° C
Amb. Temp.
Rated Voltage (Ux) 15.75kV £5% ON
Rated Apparent Power (Sy) 200MVA 157TMVA
Power Factor (p.f) 0.8 0.8
Rated Active Power (Pn) 160MW 125.60MW
Rated Current (In) 7.331kA 5.755kA
Rated Frequency (fx) 50Hz 50Hz
Synchronous Reactance (Xg4) 238% 176.12%
Transient Synchronous Reactance (x'q) 23.4% 17.32%

& gns elf‘gﬁi Al 55l saudl 3 A,&H Slaseins =YY= J gd>

Generator Transformer Parameters Description
Vector Group YNd11
Nominal Rated Busbar Voltage 230kV
Rated Voltage (Ux) 245kV 15.75kV
Rated Apparent Power (Sx) 200MVA 200MVA
Rated Current (In) 502A 7331A
Impedance Voltage (Uy) 13%
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Address Parameter/Comment Setting
1401 Inverse O/C Time Protection ON
1402 Ip Pickup 1.28A
1403 T Ip Time Dial 0.07 sec
1405 IEC Curve Normal Inverse
1407 Voltage Influence Voltage Restrained
1408 U< Threshold for Release Ip 81.2V
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TD=0.07 o3 o s i 5 Ip=1.4x7331/8000=1.28A jluie &, 535 » Slasl Slobs Gb
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Ob o Slis 50 sl s a5y ol @ Sl 2l b et shons o850 sladsly 53 SIV-R cblis 03 ga
Ip=1.28%6.02/15.75=0.49AL Jslee 3Ws Lials Lol b 55 4, Ip 5 asl sl s &oypm 55 4, of S

NS VSRRV P

Folder [ 7TUM622 V4.6 VaI'I7UM622

f : »_ lndwﬁpn e ,Vamq 2o b Dateandﬁne
00301 Power System fault 1379 -ON 17. 03 2015 19:16:43. 787
00302 |Fault Event 1387 - ON 17.03.2015 19:16:43.787
00501 |Relay PICKUP ON Oms
05631 |Differential protection picked up ON Oms
05660 |Diff: Crossblock by ext. fault ON oms
05652 |Diff. prot.: Blocked by ext. fault L2 ON Oms
01811 |O/C fault detection stage I>phase L1 |[ON 10ms
01812 |OJC fault detection stage I>phase L2 |ON 10ms
01970 |OJC prot. undervoltage seal-in ON 10ms
01896 |[O/C fault detection Ip phase L1 ON 10ms
01897 |OI/C fault detection Ip phase L2 ON 10ms
01899 |[O/C Ip picked up ON 10ms
06533 |Undervoltage U< picked up ON 10ms
05159 |12>> picked up ON 10ms
03967 |Iimp.. Fault detection , phase L1 ON 10ms
03968 |Ilmp.: Fault detection , phase L2 ON 10ms
03970 |Imp.. O/C with undervoltage seal in ON 10ms
03966 |Impedance protection picked up ON 10 ms
05651 |Diff. prot.: Blocked by ext. fault L1 ON 10ms
05165 (12> picked up ON 50 ms
06537 |Undervoltage U<< picked up ON 70ms
05214 |[Frequency protection undervoitage Blk |ON 269 ms
STV wosf 4l 0,5ks coly o LiiSil by ext. fault OFF 300 ms
voorg—preay-sererorl. TRIP command ON 310 ms
01800 |O/Clp TRIP ON 310 ms
01455 |Breaker failure protection: pickedup |ON 330 ms
00576 |Primary fault current IL1 Side1 1685 KA <340ms | <NV »obe i
00577 |Primary fault current IL2 Side1 17.84 KA 330 ms | ol AT wmoslil
00578 |Primary fault current IL3 Sidet 3.35kA 340 ms
00579 |Primary fauit current IL1 Side2 16.85 KA 340 ms
00580 |Primary fault current IL2 Side2 17.84 kA 340 ms
00581 |Primary fault current IL3 Side2 3.35kA 340 ms
05012 [Voltage UL1E at trip 6.01kV 340 ms
05013 |Voltage UL2E at trip 34BKV  S(3A0MS | a6, ,,-..u']
05014 |Voltage UL3E at trip 6.75kV 340 ms
05015 [Active power at trip 123.14 MW  [340 ms
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TD=0.07 sec

o las 5y L 5 asles o850 (38 sbaasly SIV-R -2SS6 ool d’:bjmﬁﬁws\{))f.b Gsl> s 1
ilodd ol e s se 0 oo 4 4l e YT s Ol L shs o8 50 - sl SIS e L

cbli= & 5,50 ;>NERC 5,058 5 IEEE C37-102 s)lill olul 65 ool Jb= 3 g 5040 ol
Cbli= Ol a4 035 BIV-R bli= a5l eslizal (il s Jlad (V) 2806) a8 5 slads sl
Ulpe g 4 b ity Lol ol cbli= oS o850 faddl oy 0 Joaze Jlaml bkt (gl Oliniy
S glacbli= b oanl o of Sleadss 55 5IV-R L2SSb 05 gas Jld Sy so 3 cpl o osdhe 135 5 ol duo 35
A3 L) st wy Olej S 3148 338 s (1S b Bl nl i Gy b 3 S Saales Jlisl
ol sl el Blas 1 st i Jusl Sl glacbli> by (WS o3 cblis s Shes Ol o5 S
AL B 1/0 e s el e bl

Al 5 5ley sl 5658 LIS e 3 L f_jgﬁ 3l agl /o Bla= Sl j‘"L’ @ Ol ke 4 1A
B s S o wdes el FA Ly Blas b3 Slwbe b Gillas BIV-R cbli- Sl ondas (oo vl o0

33,5 (6,8 gl il Sl glalest o3l @ a0 s oS5 0 Slad=ls 5550 0 5 >

£ amin



Py Juad

Oll @ JUEY dsad Sl g Jalas g (a5

:(e\fjj_.} J}‘jAVR}&ii’J Jde u::;,ha): Q}.\.’) S51V-R bl gr...nl.'.o CJLQ.;.E-S w\:u °

iy dly b Ol e WYy (p) OISy 0L slide STV-R Cbli= conlbe lelsd ales 3

QL’:J}-‘)L/\.EAJJ \/\ %ﬂ&é}‘}@)ﬂd{7UM62 JJAMJ‘Q‘))JSW‘;J@r)‘YW‘QMQ;

S Il 5 om0 35 a5 5Ws 2alS L Tp i SRalS 31 piomen 358 0 0 elel OIS

ol 0 waJJéJJJ CJLMB:A BL)

GENERATOR
200MVA
15.75kV
F:SOOO/]A
N

L

51V

Transformer
200mVA
15.75kV/230kV
Uk=13%

%

15.75kv/v3/110V/N3 /

Vt: Generator
terminal Voltage

HV BUS

i Fault
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Vt = XT X IF
s
Vit XT X IF boars b ol S 0l il Olpe b
IP'=IPX—=]PX— T | c
VN VN TP st olSem s 5155 Dl 3 55 2alS
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3 phase short circuit on HV side :
U,gen/~/3 _ 15.75kV /43
\ - 2 2
X, ><U,ﬁgenJruKTr Uir 234 1575°kV 13 15.75°KV
100 S 100 S, 100 200MVA 100 200MVA

I =20.15kA

3 ph(primary) =

Ngen

_ I3ph(primary) _ 2015kA
3ph(secondary — CTratio - 8kA

0.02 0.02 0.02
IF
IF —1|xt -1|x1.5 L —1|x1.5
1.1xIP' 1.1xIPx (XTxIF)/VN 1.1x1.2x0.13

I =2.52A

D= = = =0.38sec
0.14 0.14 0.14
U< 0.78U¢, Uy sec =0.75x15750/15750x110 =82.5V
nVT ,Prim
Ay 3590 Ol b anglis 53 SIV-R Cbli> ol Slodas —-¥- J i
Address Parameter/Comment Existing Setting Suitable Setting

I Ti

1401 nverse‘ O/C Time ON ON
Protection

1402 Ip Pick up 1.28A 1.1A

1403 T Ip Time Dial 0.07 sec 0.38 sec

1405 IEC Curve Normal Inverse Normal Inverse

1407 Voltage Influence Voltage Restrained Voltage Restrained

< Threshold for Rel
1408 E) reshold for Release 81.2V 82.5V
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7 -Special Protection Systems
8 -Under Frequency Load Shedding
9-Under Voltage Load Shedding

10 -Restoration
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11 -Power System Stabilizer
12- Low Frequency Oscillations
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13- Partial Load Rejection
14 -Islanding

15 -Generator Circuit Breaker
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