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ABSTRACT

This thesis proposes power system reliability evaluation including protection system
failures of zone3. A modified protection system reliability model including two major
protection failures modes is established. A Protection system failure is the main causes of
cascading outages. The mechanism and scheme of protection system have been analyzed on
their contribution to the cascading outages after fault occurs. Sequential Monte Carlo simulation
approach is used to implement the stochastic properties of component contingency and
protection system failures. The whole procedure is verified in power system 115kV of the PEA
system. Evaluation reliability of system by reliability index BIP (Bus Isolation Probability),
LOLP (Loss of Load Probability) and EPL (Expected Power Loss) are calculated to demonstrate
the vulnerability of a power system under cascading outages and improvement power system for

more reliability.
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Unrevealed failures is correctly set relay

A y/- Incorrect setting & miscalibration
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AamafnUndiAnsufuaods 17 szuveaEdransenuitosnines i W sl fus s
Wvawemsizszuuannsasu Mnaumassoidulsd Wi Sassveamesussn Haildyanfoaise
ol lfus o, Tuvadisn i ooMw saudoaraiiu 1soMw cﬁumﬂﬁrﬂmwaﬁﬂwamm
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d d
6.1.6 MIINTITHANMKINZAUMINUATHFAITAS
a o I'd @ A 4
lumsdnagdanuminzaumedwssygmans  wldinusimsdadulufiomsamuuuy

o L} a 1 a 4 ' -
YSuammauvudasidiunalse loxinear 14910 (Benefit Cost Ratio)

6.1.6.1 mlyaalumsainu

Tumsdivlgessuudsmasudwsedu 115 AlaTlan mms:uuﬁﬁmmﬂaaﬂﬁﬁmm
L%@ﬁa"lﬁ’qqﬁfuﬁaaﬁnﬁumﬁﬁaﬁ%’wmmfmsaﬁu 115 kV iiwann andl.812 12 89 avivlaiou 2 59w
Wuszoznis 4 Alawes wazroadeaindifesiaoidIWie11H2 1 Bay uazaoii Wi Yoz 1

Bay 110azidvam 199 10lumsilsul jeszuudasids s aiu 115kv veessuunaasdanisaiie. 14

M50 6.14 uapa 14910 Tumsisualgeszuudaide Indh

AN S0ALOUA 5191 (U1N)
1 Nuneadacedansaay 115 Alalias $29 szoenig 4 N _ 6,241,736
1 3 a da o 9 s w
) NURRA N INHNLTHIToNgUnTol Tl 16,888,908.3
sty 23,130,644.30

v ! @ a o a
*sammsAeaimodausadu 115 AlaTaan szeznia 1 dlamns = 1,560,434.00 1N
(3W0LDIALTAIAWNITINN B.1-0.2 TumAnuIN )

" 3 &l = 3
#5115 WU INTTINNUNOASNAINHAET 01T 1w $119U 1 Bay = 8,444,454.15 1

(‘iWUﬂﬁLgUﬂlLﬁﬂ\‘lﬁﬂﬂ'ﬁNﬁ ¥.1-%.4 TUMIANUIN %.)

Minh 6.14 uaasswazdoamldiolumslsul jeszuudamda Indus edu 115 AlaToan
aoii e 16 2 Taouaar 149 e0enitu 2 szinnie
1 AlFhelunsaamuiEuusn (nitial Costs: 10) Wumldsosudulumasulgeszuuds

o o/ é - 1 =) = o 4::; = ) T s
idalih GeReiuyaniuludl 2549 nansdsmsed 6.11 Inhodhumezsisy
IC=23,130,644.3011N

2, ﬂ'ﬂ‘i’fﬂwiumiﬁuﬁummazﬂwqﬁﬂm (Operating and Maintenance Cost: OMC) #1153
Iihdwugiann  zAamldtolumsduiumsuaziigesnudell  (Aonual  Operating  and
Maintenance Costs: AOMC) 1IN 2% mmﬁumnuﬁ"’wm WNINY

AOMC=2xIC = 462,612.88 U1N/

100
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v
nmindesiiumyanilagiuvesmldnielunsdutiunsuaziingesnyl (Present Worth
of Operating and Maintenance Costs: PWOMC) Taodnsy avln. wfArdasIdINAR (Discount Rate)
1w [ [ 4 o o g !
Wiy 12% (B18asiauaanlasunilasomsyihlinadse TemidenmsmsamuTasamsnlaoulag

awlildae) nazorgnsldaumedarinn 307

(+0.125 -1

PWOMC = 462,612.88x -
0.12(1+0.12)*

} =3,725,329.00 U

¥
mgRety szansanyamilegiuvesaldtialunisamusin (Present Worth of Total

Costs: PWTC) {EIVRGET

PWTC = IC + PWOMC= 26,855,973.3 UM

6.1.6.2 watszlevainldsuanmsaanu

9/ aa L7 Y = o = d'
Yoyaananszua Iihadosvesszuumbmmanoutl 2546-2548 ueraslumaei 62 uway
srpvaata AUl szozue s ud W INAUNIAY 67.8 Alaniag
9/ = é‘l Y] C:;o v Ao [ d = %
nndeyannudvmoiioann ldihduidisa Tasaniuisendsnupnanssiuminedu
Tup151990 4.13 AIARUIN A, WURN 10.23 WIR Audseiioann IWihdu luwe a2 e
] s c; A o o 1 r
A 251MAW IRy Gasamsmihnsiusnyamnnudeniovesnaqmanisel lihaulu

' ¥
Y3uRNsaVY CEM 1a lasldaunisaei [27]

N
3 "
ECOST = L25xL,, ;x0.1032x;x10° 1Al (7.1)

j=1

A = A &y Yo o |
o L, ;Ao vina naamdoi lasumansznunn Iddumanisel j (Mw)

T i a o
# 9 szuznIaveImudslInamaMIal j (A1)

r:; = o ! = d; ar !
NNTUMNTN (7.1) '3'15]@m@Elﬂﬂ’lﬁﬂ'lu'glmﬂal,ﬂﬂ1ﬂ’3'mlﬂﬂﬁ'lEJLu?Nﬂ"lﬂulﬂﬁ'lﬂ‘U‘U@ﬂﬁﬂTWﬂﬁ‘lﬂﬂ

Tvhilagiiu ueraslumisian 6.15
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M3197 6.15 LaneswaziBeannudumeiioann i duvesszuudada i anmnissielal
nouliulge
Fault Location Line Trip Faulted Line (km) | Load Loss (MW) ECOST (‘IJ'IW?J)
L1 L1 182 120 5,634,720.00
s L2 3.6 10 92,880.00
L3 L3 19.3 35 1,742,790.00
L4 L4 5.7 10 147,060.00
L5 L5 14 5 180,600.00
L6 L6 0.2 - -
L7 L7 6.8 30 526,320.00
st udy 8,324,370.00
M3 6.16 tanBazBuammdeoiosn i dvosssuudeide i anmmseu
naeliuge
Fault Location Line Trip Faulted Line (km) Load Loss (MW) | ECOST (U”Iﬂ/"ﬂ)

L1 L1 18.2 40 1,878,240.00
L2 L2 3.6 | 10 92,880.00
L3 L3 19.3 35 1,742,790.00
L4 L4 5.7 10 147,060.00
L35 L3 14 5 180,600.00

Y L6 0.2 - =
L7 L7 6.8 10 774,000.00
1% L8 4 ’ .

52Tl 3,508,800.00

M3 6.17 uaasnlSeuifivuyamanudomoiionin lWihauiasaswosssuudeida Wi

anmmsie v yamnmudomoitosnnlihdy @il
noulsuilge 8,324,370.00
waalSulg 3,508,800.00
anaq 3,508,800.00
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wiinldd demimslsulpeszuvdeidaiussdu 15 AlaTaasi vesszuviiiun

] -ﬁlt a 5§ 3/ é ' £ 1 =1 d‘l
nagoy i]:cmﬂaﬂwanswmum%mmcs;miiﬂﬂﬂmnwu cnwxmwaimgammmmuwmmmmﬂ

3
@ s o

ThdunnanmnistieIdihilvgiuanas AstuzasafIunals Tominldsuainms
' Vv

dSugeszuudadide i Idmidy  3,508,800.00 1Al Awasen 6.17 mmiudesiiuanmanan

1 a e s o [

yamiagiuvenalsy Tomin1d5ue1nn150a9u (Present Worth of Total Benefits: PWTB) Tavdmsu

A ow 1 . 1w 9/ ' [ =]
AN, 912ANDAIIAIUAA (Discount Rate) NN 12% Lmzmqmi1%d1uﬁwﬂﬁagﬂ1ﬂu 30 Yoz 1@

1+0.12)°" —1
0

PWTB = 3,508,800.00x = 28,255,664.64 UM

0.12(1+0.12)°

[ 1) d 1 T Y
6.1.6.3 dnnaunalsylasiisenliae
nnyamileiuvesmldnelumsamu ePwre) wazyamiligiuvesnails: Tewin 185y
° @ [ o ' '
msasu (PWTB) azld lunmsdnnudasdiuwalss Tomiaen 14910 (Benefit Cost Ratio: BCR) a1y

AUNIIN 4.11 92 181

PWTB  28,255,664.64

BCR= =il:052

PWTC  26,855,973.30

= o w 1 Eal 1 ¥ [~ 1 [ w
MNMIAATIEHOATIEIUNAYTE Torriaem 19910 921911 BCR > luaaangeusudoauslu

@ [l o 1 9 n:' ¢'q = i w 1
msaanulnsams sandiumailszTominemldnevesmsmuanuiyeio ldlunisysulsessuds

a

o o

ar = 4 =1 1 1 - 1 Py ar
faelihusedu 115 Alalaan aoilideonld 2 iy 1.052 wneanudlss Teasiilesuan
MIAMUTAT 1.052 911
Tumsiamszeznaduyuez1d35ms Trail and Eror Taoflideuludn BCR = 1 il

PWTB=PWTC ¥11d21n

PWTB PWTB
BCR= = =1
PWTC IC+ PWOMC
(14+0.12)" —1
3,508, 80100 ——————
0.12(14+0.12)
BUR =

a+0.12)" —1
23,130,644.30 +462,612.88x| ———————
: 0.12(1+0.12)
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v
n=10.79 AUUTUZIAIRUNUIND 10 7] 8 1A

6.2 n3AIANEINISHTU5UNIH ETAP Power Station 4.0.0 TiSeuiisusunmsiiuiaves

IEEE
6.2.1 M3IATILHM3 Inavesmdalvdh
3 o W @ o P =)
e ldszuy Wi 5 Tawes 1EEE [28] fagUii 6.9 Tauil Sbase 100Mva 1z Vbase
138kv witovi1 linadeuAUTUsunsy ETAP Power Station 4.0.0 iipdinszuaznlSouiivugaiu

Hu¥edoveallsiunsy ETAP Power Station AUMSAIMINUDY IEEE 1umsSnsizyins maves
Maa Wi

Gen2

317 6.9 szu T84 5 aves [EEE



Y a o o Y
M99 6.18 Foyaduiuauguesszuy I ids s 1 ves IEEE

Line, Bus to Bus [ Length(Km) [ R(Q ) | X(¢Q )| R(pu) | X(p.u.) | Charging (Mvar)
1-2 84.4 8 32 0.042 0.168 4.1
1-5 48.3 6 24 0.031 0.126 3.1
2-3 48.3 6 24 0.031 0.126 3.1
3-4 128.7 16 64 0.084 0.336 8.2
3-5 80.5 10 40 0.053 0.210 5.1
4-5 96.5 12 48 0.063 0.252 6.1
maai 6.19 Foyamda lihwesszuy hds s v vos IEEE
Generator Load Bus
Bus Angle
P(MW) Q(Mvar) P(MW) Q(Mvar) | Volt(p.u.)

1 254.7 0 65 30 1.040 0
2 0 0 115 60 0.961 -6.3
3 180 0 70 40 1.020 =7
4 0 0 70 30 0.920 -10.9
5 0 0 85 40 0.968 -6.2

60
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15199 6.20 MsSoumon  msauammaInihindaaieg veeldsiunsu ETAP Power Station A

IEEE
Generator Load Voltage
Bus mafSeumney
MW Mvar MW Mvar p.u. Angle
ETAP Power Station | 254.581 | 139.743 | 73.934 | 40.339 | 1.040 0.0
1 IEEE 253.240 | 137.380 | 72.380 | 40.180 | 1.040 0.0
UANAIN(%) 0.005 | 0.016 | 0.021 0.003 | 0.000 0
ETAP Power Station 0 0 122.026 | 63.662 | 0.957 -6.3
;) IEEE 0 0 121.920 | 62.480 | 0.961 -6.1
UANATI(%) 0 0 0.001 | 0.0185 | 0.004 | 0.031
ETAP Power Station | 181.889 | 119.213 | 73.492 | 42.004 | 1.020 3.7
3 IEEE 181.310 | 119.140 | 73.640 | 42.370 | 1.020 -3.7
UANA(%) 0.003 0001 | 0002 | 0008 | 0.000 0
ETAP Power Station 0 0 72320 | 31.017 | 0.920 -10.3 .
4 IEEE 0 0 72300 | 31.130 | 0.920 -10.3
UANA(%) 0 0 0.001 0.003 0.000 0
ETAP Power Station 0 0 84.052 | 39.558 | 0.967 5.8
5 IEEE 0 0 84.250 | 39.120 | 0.967 -5.8
HANA1(%) 0 0 0.002 0.011 0 0

namslSeudounssiuansias Idihndadieg Taeld1sunsy ETAP Power Station nU

w P =1 ' o i o o 1 o
Y94 IEEE A9913190 6.20 %gmﬂ'ﬂwﬁ‘ﬂﬂﬁﬂ'l‘SﬂTH’Jﬂ!ﬁ‘lJﬁﬂ"l\flc]ﬁwﬁlﬂﬂ'ﬁE%’uﬂ']'ﬂ.llmﬂﬂ']ﬂﬂuﬁﬂﬂij'lﬂ



M319% 6.21 MsulTouiiou msdaums Imamde Wi ntedie veaTdsunsy ETAP Power

Station N1 IEEE

N M3 Inaveadige Twih
Bus to Bus m3fSouiney
MW Mvar Amp %opf
ETAP Power Station 80.74 43,18 357 87.27
1-2 IEEE 79.99 43.09 355 87.50
HANAN (%) 0.01 0.00 0.005 0.002
ETAP Power Station 99.89 54.22 439 87.88
1-5 IEEE 99.87 54.11 439 87.90
UANA (%) 0.00 0.00 0 0.001
ETAP Power Station -77.66 -32.88 357 92.09
2-1 IEEE -77.14 -32.69 355 92.10
UANAT (%) 0.01 0.01 0.005 0.001
ETAP Power Station -44.36 -30.78 229 82.14
2-3 IEEE -44.78 -30.79 227 82.70
HANAY (%) 0.01 0.00 0.008 0.006
ETAP Power Station 45.31 34.56 229 79.51
3-2 IEEE 44.58 34.99 227 79.70
UANAY (%) 0.02 0.01 0.008 0.002
ETAP Power Station 40.60 25.09 191 83.06
3-4 IEEE 40.62 25.35 192 83.20
HANA (%) 0.00 0.01 0.005 0.001
ETAP Power Station 22.49 17.56 114 78.82
3-5 IEEE 22.46 17.42 114 79.00
HANGN (%) 0.00 0.01 0 0.002
ETAP Power Station -38.53 -18.02 191 90.71
4-3 IEEE -38.94 -18.64 190 90.70
HANAY (%) 0.41 0.03 0.005 0
ETAP Power Station -33.52 -12.99 141 93.34
4-5 IEEE -32.35 -12.49 142 93.30
LANAY (%) 0.03 0.04 0.007 0
ETAP Power Station -96.41 -40.31 439 92.26
5-1 IEEE -96.40 -40.21 439 92.30
UANAY (%) 0.00 0.00 0 0.04
ETAP Power Station -22.10 -15.98 114 81.03
5-3 IEEE -22.07 -15.86 114 81.20
UANAY (%) 0.00 0.12 0 0.17
ETAP Power Station 34.46 16.73 161 89.95
5-4 IEEE 34.22 16.95 162 90.10
HANAN (%) 0.24 0.22 0.006 0.15

62

nnmslFeumsunsiunanms lnaveadda IihiTadien Taols TUsunsy ETAP Power

Y s { = 1 -3 o 'QJ 1
Station AUYDY IEEE A4MINN 6.21 wmudwavesmsmulsms navesdide lfhfisadeg
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= ' w g .
wWeofiwuanuuandasuosinndaandldiiui1Usinsy ETAP Power Station a5 iy
Tsunsulumsdnsizrims lnaveamde i ld rvazidoanisdinsizvinis mavesda i e

149 TauT1/51N 53 ETAP Power Station uaaeaagiii 9.1 Tuaamuan v.)

6.2.2 M3 NATIZHNMTAAIIDT
s ldsruu IWihdige 4 aves 1EEE [28] wiethlunaaeusullsunsy ETAP Power
- A4 a o =t =t oA A . o
Station 4.0.0 WeANTIZNLAzI/ToUMBLgAINL TN oYea 151NN ETAP Power Station AU

fudmves IBEE TumsimanzdimsdaisesTaoszuy ihiiundon uaasdegudl 6.19 Taell
Sbase 100 MVA 1101 Vbase 115kV

Busl
11kV
Genl | T
O | )
Bus2
11kV
Gen2 | ‘ T2 Busd
® | —@®
Bus3 -
11kV
Gen3 | T3
O>— ®

31 6.10 szuv Iihids s Ja 115 AlaTias ves IEEE

4 - s T @
ﬂ]‘i]&ﬁ 6.22 W'li'mm?)'i‘ilﬂﬂﬁgﬂuul“/‘!ﬁ'lﬂ'lﬁﬂ 4 U v IEEE

gnsel WA (MVA) WU (kV) Sufiuaudl (%)
w5oasuiia v 1 48.75 11 15.3
wSoefuiialiih 2 48.75 11 15.3
n3eeruiialudh 3 56.12 11 8.7
vioutaslvih 1 48 11/123 i2
wioudaslvih 2 48 11/123 12
wiowladlnlihs 72 11/123 12
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M3 6.23 MafTouiisunszuadaiesuuy 3 md Nyaa1eq TasmsdunalasTdsunsy  ETAP

Power Station AUV04 IEEE 035301 1WA 184 4

Joya ETAP Power Station IEEE AUUANAN (%)
nszuaWeadia 1 8.1 kA 8.1kA 0
nszuerleadina 2 8.1 kA 8.1kA 0
nszuaWoadnile 3 153 kA 15.3 kA 0

nszuadoaduniia 1 Tiie 4 0.774 kKA 0.778 kA 0.005
nszuavoadainie 2 Tufe 4 0.774 kA 0.778 kA 0.005
nszuavieadaintie 3 Tiia 4 1.5 kA 1.4 kA 0.067
HasIveanszianeaR e 4 3.0 kA 2.9 kA 0.0334
usaduiiva 1 3.002kV 3.00 kV 0.0006
usedufine 2 3.002 kV 3.00kV 0.0006
useuivfa 3 3.79kV 3.81kV 0.0052

nnmsufSouieumsinaunszuadaeauy 3 maiigame TaoldTsunsy ETAP Power
Station WEUSUVEY IEEE @amnsnfi 623 %sﬁuiwawamsﬁ']mmﬂszuﬁﬁmwﬁqm{wqﬁ
wlesiFudnuuanaaiuitennnlauaaalfifiui Tsunsy ETAP Power Station a1wsaldiiiy
Tlsunsulumsinngdmsaninsvesdddliihld  Gwazdoamsinserinszuadaisns fle

#19°) 1av 1131033 ETAP Power Station a@ada31/fi .3 Tunianuan 1.)
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a3inanmsidauaz dorauenuy

- o 4 o w a
msnaianuyeie ldvesszuy Ilihmdsmusedinszd 1dlunasgduoy

o

uazdviinnundedie IdATnawmdududidenldia lnmuite SnqUszasdos lsuazifte
vavenez suaznisdendainamdede 1A1dmuzansusaqUssaadfufivims 35
'?wmﬁwuﬁnﬂ'uﬁﬂuﬁuammW?immwﬁﬂﬁa“lﬁ%ﬂﬁmsmwmsﬁmuﬁﬂwmmm
szuufosiulous Taotuavedaiinuidede1d 3 Mmlumsmimanudedeld do aaw
wngiluvesmsueniuveaia (BIP), mmﬁwmi‘lummmsqtggﬁwmT'ﬁaﬂ (LOLP) uag
mmanemsgadodida i EpL) Taosaiine 3 fffvsuaadiistudenmezdui
szupfloeiu Taws vesszuufithumageuiinnudeds ldlusea Tnuy
nnminaaounuszuy IWihmdwesns Wihduglineddaussdu 115 kv dail
anuidede ldvosszuui 18dusei aamnhzduvesmsuonfuveetia (BIP) A9 0.00222
mmziuvosmsgydevesIvanLOLP) fie 0.000625 HazmmavNeMsgaydy
MdaTHiEPL) 0.0156 MW uaznnmsfnyuamsumslsulgedunnudeds'ld
ma-ﬁzuui‘ﬁ’ﬁmqa%uc?aﬁmwmﬁu"lﬂ‘lﬁ’iumﬁﬂfjﬂ"ﬁ Susueuuametenamud i
720 4 A lawas1n a01il Idvhea Tz T ds aai Indhueduz
lumsTianeimmumuzaumedndmnssy  veauuamalsulssszuudaigs
Tt mmageuszerfonisinmms Inavesida Wi uagmsdnuImssaes v
sz Ifhdds minmsedt 6.8 szftudisusasu i lussuudeinge ihusedn 115
kv vesszuviimmadeueglussaumnsgnusadu iihssunusadu 115 kv fign
swlvues avln. waznnms1ed 6.9 uaaaldifiudminszuagaises luszundaida i
115 kV ‘ﬁu‘?mmﬂaané’mfﬂumﬁﬁ'ﬂﬂszuﬁﬁmqm (Interrupting Capacity) UY8Ux03 AAILTN

nesnaail il mu'le

a o A A v A o
131491 7.1 Nﬁ‘U?Nﬂ‘lf‘l—lﬂ'll'l'l]!‘b’i’)ﬂf)llﬂ‘llﬂﬂ'izﬂ'u%u']3]']7]9]?3’@1]

anmmsae il BIP LOLP EPL(MW)
nouliulya 0.00222 0.000625 0.0156
naasualg 0.0018 0.000526 0.0106

]
=

nanavesmslsuilgessuy Iwihinadey  Seildanudeds 1dns e ldves

Ed
srvundsiudsaiiudadl anminzdiuvesmsuonduvenia (BIP) Ao 0.0018 ami19g
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Wuvesmsqaydovealnan (LOLP) fip 0.000526 uazmmanmomagaudoiidslui
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Alawns
Material Labour Cost
Item Description Amount
Cost (Baht) (Baht)
Conductor & Accessory
1 Conductor, AL, Bare, 400sq. mm. TIS.85Armor 6,360.00 m. 698,073.60 29,760.00
Armor Rod, Preformed, for AL. Conductor 400 sq.
2 78.00 set 31,902.00 11,700.00
mm.
Guying
3 Steel Channel, 100x50x5 mm. Long 39.00 each 16,302.00 4,290.00
Steel Angle, Overhead Ground Wire Bayonet
4 13.00 pcs 4,173.00 1,430.00
65x65x6mm. 2,500mm. Long
5 Wire, Steel Stranded 35 sq. mm. TIS.404 1,060.00 m. 7,685.00 720.00
6 Wire, Steel Stranded 50/7 sq. mm. TIS.405 13.00 m. 128.70
7 Clamp, Single U-Boil, M.8 (Wire Rope Clip) 52.00 set 180.96
Clamp, Triple Bolts for Steel Stranded Wire 35 sq.
8 13.00 set 528.32
mm.
9 Ground Wire Support and Clamp, for Bayonet 13.00 set 1,209.00
Hardware
10 | Bolt, Machine M.16x300 mm. 39.00 set 573.30
11 | Bolt, Machine M.16x350 mm. 26.00 set 429.00
12 | Bolt, Machine M.20x350 mm. 39.00 set 1,170.00
13 Bolt, Machine, Hexagon M.16x75 mm. 39.00 set 426.66
14 | Bolt, Oval Eye M.16x75 mm. 39.00 set 1,170.00
Washer, Plain, Square, Large 52x52x4.5 mm. Hole
15 143.00 pes 26741

dia.18 mm. TIS.258
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2.1 (s0)
Material Labour Cost
Item Description Amount
Cost (Baht) (Baht)
Washer, Plain, Square, Large 62x62x6 mm. Hole
16 39.00 pes. 118.17
dia.22 mm. TIS.258
Washer, Lock, Spring, Size 16 mm. General
17 39.00 pcs. 42.90
Purpose,TIS.259
18 Brace, Flat, for Crossarm 40x6x 1,000 mm. 39.00 pes. 1,716.00
Spacer, Helical Rod, Preformed, for AL.400 sq.
19 75.00 set 12,517.50 9,000
mm.
20 | Clamp, Suspension, for AL 400 sq. mm. 78.00 set 13,572.00
21 | Spacer, Plate, for AL.400 sq. mm. 39.00 each 3,003.00
Insulator
Insulator, Suspension, Type C (Class 52-3)
22 ' 273.00 pes 114,660.00 6,240.00
TIS.354
23 Clevis-Eye 78.00 set 4.146.48
24 | Ball-Hook 39.00 pes. 1,861.86
25 | Socket-Clevis, ANSI Type B 39.00 pes. 2,184.00
Pole & Stub
26 Concrete 1/2/4 11.70 cu. m. 16,380.00 12,168.00
27 | Pole, Concrete, 22mm. Long 13.00 each 214,500.00 28,080.00
Single Pole Foundation D-10A (No-pile) IB1-
28 13.00 set 57,629.00 10,829.00
015/23073
FAIRIU(AVIAR, AT VoI TUADAT 1,206,550.00 | 114,217.00

y 1 1 [ = o a
ﬂ'ISNﬁ n.2 ilﬁﬂQﬁ'lﬂ']‘lj'i$3J'lmﬂ"liﬂﬂﬁ%’1\3ﬂ1tlﬁﬂtﬁ‘i\‘lﬂu 115 ﬂTﬁT'Jﬁ‘ﬂ TEUENNW 1 fﬂmllﬂi

Item Description Total Cost (Baht)
1 Aridguesauneding 1,206,550.00
2 AMTANUYDIURB A 114,217.00
3 ANAIUAINTY 30% VBIAIS (114,217) 34,265.00
4 ANV 5% V8IA13ETR (1,206,550) 60,328.00
5 Auiinia 5% e 14 onamun (1,486,128) 70,768.00
6 fdilums 5% vess19ses i (1,486,128) 74,306.00
TR (AIAAHANTHAINIVALIU+H YU+
1,560,434.00

=1 < 1o -
AN AA+AIANUUUNIT)
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Abstract

This paper describes power system reliability analysis
evaluation cons;idcn_'ing protection system failures of zone-3. A modiﬁcd
protection. syslcn't- reliability model including two major protection
failures modes is established. Protection system failures contribution to
the cascading outages after fault occurs and used sequential Monte
Carlo simulation approach to implement the stochastic properties of
protection system failures. The whole procedure is verified in 115kV of
the PEA system by reliability index BIP (Bus Isolation Probability),
LOLP (Loss of Load Probability) and EPL (Expected Power Loss) are
calculated to demonstrate the vulnerability of a power system and

improve system for more reliability.
Keywords: Reliability, Protection System Zone 3
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Abstract

This paper describes power system reliability evaluation including protection system failures. A
modified protection system reliability m_o&f_:l including two major protection failures modes is established.
The mechanism and scheme of protection system have been analyzed on their contribution to the
cascading outages after fault occurs and used Non-sequential Monte Carlo simulation approach to
implement the stochastic properties of protection system failures. The whole procedure is verified in the
PEA . BIP(Bus Isolation Probability), LOLP(Loss of Load Probability) and EPL(Expected Power Loss)

are calculated to demonstrate the vulnerability of a power system under cascading outages.
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