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Abstadly)

This paper proposes an assessment method of power distribution system reliability
indices (SAIFI and SAIDI) of Provincial Electricity Authority (PEA) by using relevant factors. The
relevant factors can be determined using information from field surveys regarding physical factors
influencing the system reliability such as density of trees along power distribution lines, type of
power lines, type of insulators and length of power distribution systems, which vary from area
to area. In order to obtain the better results, the relevant factors are fine tuned by using linear

programming technique before they are used to assess the reliability indices. The proposed
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method is applied for reliability assessment on system expansion cases of Feeder 7 of Thanyaburi

Substation, within the service area of PEA Thanyaburi office. The results obtained from the

above procedure show that this method offers simplicity and practicality with reliable outcomes.
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AWl 2 Single Line Diagram szuumsanaln fiawnss 7 sadlninswys
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Line Line Trees Type of Conductors Insulators Section
Code Length  Trees Cleared Bare PIC SAC Line Cable Other Failure Rate

Post Spacer (1)
Ms

(km) (km) (km) (km) (km) (km) (km) (km) (km) ﬂﬁ‘?\i/w 00

a9as-nu.-l

LINE1 0.77 0.30 0.47 0.00 0.00 0.77 0.10 0.60 0.07 29.97
LINE2 3.55 1.20 2.35 0.00 0.00 3.55 0.50 3.50 0.05 29.97
LINE3 0.10 0.02 0.08 0.00 0.00 0.10 0.00 0.10 0.00 29.97
LINE4 0.38 0.05 0.33 0.00 0.00 0.38 0.06 0.30 0.02 29.97
LINE5 1.50 1.20 0.30 0.00 1.50 0.00 1.40 0.00 0.10 29.97
LINE6G 0.08 0.00 0.08 0.00 0.00 0.08 0.05 0.03 0.00 29.97
LINE7 1.50 1.30 0.20 0.00 1.50 0.00 1.40 0.00 0.10 80.00
LINE8 0.10 0.00 0.10 0.00 0.00 0.10 0.08 0.02 0.00 29.97
LINE9 0.20 0.10 0.10 0.20 0.00 0.00 0.20 0.00 0.00 29.97
LINE1O 0.47 0.10 0.37 0.47 0.00 0.00 0.44 0.00 0.03 0.00
LINE11 0.20 0.00 0.20 0.00 0.00 0.20 0.14 0.05 0.01 29.97
LINE12 0.90 0.60 0.30 0.00 0.90 0.00 0.86 0.00 0.04 0.00
LINE13 0.10 0.04 0.06 0.00 0.00 0.10 0.08 0.02 0.00 29.97
LINE14 1.00 0.80 0.20 0.00 0.00 1.00 0.20 0.77 0.03 0.00
LINE15 1.40 0.80 0.60 0.00 0.00 1.40 0.15 1.20 0.05 29.97
LINE16 0.83 0.30 0.53 0.00 0.00 0.83 0.20 0.60 0.03 29.97
LINE17 0.10 0.04 0.06 0.00 0.00 0.10 0.03 0.07 0.00 29.97
LINE18 0.70 0.30 0.40 0.00 0.00 0.70 0.20 0.47 0.03 29.97

39U 13.88 7.15 6.73 0.67 3.90 9.31 6.09 7.73 0.56 30.2594
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Wu 2 dou Ao dwwsnidudwiifiduldiolu
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110N 75 % VENANNYIVDNIZUUANUNY DA
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(Ays) Tntoeidu A%9/100 2993-n.-T

andoyalumanedl 2 aansadanduunauni
wanzaNiamAdnsANTATpLaY (Average
Failure Rate ; A) Tuusiazdaya fiflansan deacliehma
3147 3 A Relevant Factors muaumsil 3 413030
Aunaldmunasdt 4 foenasungy Tree azld

ﬂ Tree 36.66
KT p— p— p—
ree  Aa 30.2594

M3 3 ananudadeaady A,

GH [ Foulvvesnisinngu Jmu Average Failure Rate ; A,
Section (p$3/100 295-nt.- )
Tree 1 More than 75 % of tree along
3 36.66
feeders
Cleared 2 Less than 25% of tree along
6 24.98
feeders
Bare 3 Bare conductors installed more
2 29.97
than 75% of feeder length
PIC 4 PIC conductors installed more
3 36.66
than 75% of feeder length
SAC 5 SAC conductors installed more
13 27.66
than 75% of feeder length
Line Post 6 Line Post insulators installed
7 28.55
more than 75% on feeder
Cable 7 Cable Spacer insulators
Spacer installed more than 75% on 6 24.98
feeder
3797 4 Relevant Factors shusufianas 7 anwiinisays
K Tree K Cleared K Bare K PIC KSA c KL inepost KCHb/ e—spacer K Other
1.21 0.83 0.99 1.21 0.91 0.94 0.83 112
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Mg @9 A1 Failure Rate WM&y Section

P9NALADS NaINaNTU Relevant Factors
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Relevant Factors tagfaennsi EMBED Equation.
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J=AK, |+|AK, |+|AK, |+|AK, |+
|AK, |+|AK, | +| AK, | +| AK, | (8)
Objective Function :
Min J =|AK,|+|AK, |+|AK, | +|AK, |+
|AK, |+|AK, |+|AK. |+ AK, | (9)
Subject To :

SAIFI — SAIFT'

0

(10)

Tasfi SAIFI fin Answiinnudadaldvoeszuy
Tnihiiruamndnsenudatee Fesnansamisain

(ALprNppp) + (rpa¥Nppy) + -+ (Arp7<Nip7)l (11)

INppi+ Nppy + -+ Nppql

SAIFI =

3l Ak AB AdaANudadias (Failure Rate)
299 Load Point #i K

Taefi K = 1,2.34,5.6.7

SAIFI' fia Fhsnfinnuidaiiolduaeszuy N

fa9a41AN Relevant Factors NG

(ALpy N ppy) +(Appy "N ppy) +-t (g p7 "Ny p7)] (12)
INLpL * Nppy -+ Nppyl

Aup ' = A T A A A A A A Ay A )

(13)

SAIFI ' =

A A AL, A

o

/ILPZ '= (/,{’I '+}? '+/13 '+2’4 '+ﬂ15 ‘+ 2’[6 '+/16 '+//{'X '+/1II '+/1[3 ')

A A A A A (14)

Apy =M+ A, A A+ A A A R AL
A A A A (15)
Aps =M LF 4 A Y A A A AR A AL
FA Ay Ay Ay g (16)

Aips' = (LT A T A A A A A A

A A, + AL A (17)
ﬂ’LPb':(;Ll '+ﬂ’2'+ﬂﬁ '+j’4 '+ﬂ'l5 '+ 2’16 '+j’6 ‘+ﬂ'8 '+ 2’11 '+ﬂ’13 ')
A A Ay A (18)

ﬂ’LP7':(il |+A2y+/13'+’14 '+A15y+ﬂ16'+ﬂ’6'+/18'+ﬂ11'+ﬂ’13')
A+ A+ A, A (19)

Tnafifndasanudadesiioglurad mngi
Adnsanudadesvaeladiuy dudinguan
FdunIngiersaaudadaseladuen

A'=A4[D, (K, +AK,)+ D, (K, + AK,)]x
[D (K +AK) + Dy, (K, + AK,) + D, (K + AK)]x

[D, (K, +AK )+ D, (K, +AK,) + Dy (K, + AK)] (20)

A=A Dy (K, + AK) + Dy , (K, + AK,)]x
[Dys:(K; +AK,) + Dy (K, +AK,) + Dy (K + AK )] x

[Dyy (K, +AK ) + Dy (K, +AK,) + Dy (K +AK,)  (21)
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K, > Kooy SlioU30eudn K, nidesuanasdiag
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4210 K, > K, wilila K,'> K,
K, +AK, 2 K, + AK, (22)

4.22 i K, > K, 9zilg K, ' > K,
K,+AK,>K,+AK, (23)

3797 7 Relevant Factors husufianas 7 anwiilninsays

4.2.3 0 K, > K, 92lile K,'> K"
K, +AK, > K, +AK, (24)
424 1 K, > K, aemilfi K > K,
K, +AK; > K, +AK, (25)
4250 K, > K, wwiild K,'> K,

K, +AK, > K, +AK, (26)

%) nan1mMAsay

\dinU$uen Relevant Factors fifnuaadldimainiang
fi 4 $7233n15 Linear Programming k&3 61319
1/50f Relevant Factors 714 8 na [dnumna1ed 7

1%

2875717 Linear Programming

K

Tree

K Cleared K

Bare

KPIC

K 54C K Linepost K oter

KCable—spacer

1.01000 0.80000  1.19000  1.40000

1.08800

1.14000 0.80000 1.32000

MYUNRANANNTNIAT Relevant Factors [Aan
ANNNTOUNFNT LPaNL5zanuAn Failure Rate T
wazauvasiiomes 7 anndinisyyslanu
A3797 8 WlalFUSudnsIANaT Rt TeeTTUY
Tuusazduvodowes 7 aadlninsyys fe
Relevant Factors a1n35n15 Linear Programming
Wi wamIneaspurdrlianudefialduaeszuy
Inifiowmes 7 aonilliisgys Wedaneiie
11Jsuns DIGSILENT Power Factory [5]

[pAATHANNTDNe D9z uu WA (SAIFD) =
3.197960 ASe/5e/A)

NN 3 waReNIAIRNEIANTUNAN Relevant
Factors 318w 2 asdl leud nsdift 1 dlefinng
engnTzuuining i lnsilassaannladii
d Faduiiuingelsifimsvanswessusning
Tnfsnrieu wasnsdiii 2 Wevenewnssuuiming
Trinlnslneseannlatduen

Am /N7

6,N6

i

A4,N4 m,N3

A5,N5

Al 3 Single Line Diagram #awaa3 7 aanfilwinsgu3 nsdififimsvensanssuy
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A191971 8 BRIIANUTATEY (Failure Rate) Tumiiaz Section WaUSUAILAR

=D_

Section ANNENITBTZLLRAUUNE Failure Rate (A")
(NN.) (m%\m 00 ’J\‘i’*«]i-ﬂll.-ﬂ)
1 LINE1 0.77 25.9034
2 LINE2 3.55 23.4237
3 LINE3 0.10 22.2269
4 LINE4 0.38 23.9782
5 LINES 1.50 47.9663
6 LINEG 0.08 26.5769
7 LINE7 1.50 130.2720
8 LINE8 0.10 27.4673
9 LINES 0.20 37.0152
10 LINE10 0.47 000000
11 LINE11 0.20 27.5054
12 LINE12 0.90 000000
13 LINE13 0.10 31.0739
14 LINE14 1.00 000000
15 LINE15 1.40 26.4766
16 LINE16 0.83 26.0585

6.1 n3difl 1 a1NFUUUUNIVINYLDATZDY
Suhglnihaesmsiihsdiugfinna sUsuniemg
iwsﬁﬁwu’guﬁfﬁﬁmﬁuﬁu U 1 919 ( N=1)
JTYLNNTIDENEATiANNETd 20 LAT IR
a1® SAC AU Cable Spacer ﬁuﬁﬁmmﬂmmzuu
whelniduiuilaslisisul Weiunmsvene
waszuusshe iindidy Line 19 azls
KT = (1.01x0+0.8x1.0)(1.19x0+1.40x0+1.088x1.0)
(1.14x0+0.80x1.0+1.32x0)
=(0.8)(1.088)(0.8)
=0.69632

A\ 19 =(0.260585)(0.69632)
~0.1814505 AS9/2983-n%.T)

aspensnssuvsninelnsilunsddidunng
Yegnaspanladiuy (LINE16) NAN9T 8
fdnsanNdndasly Section i 16 TiAwidy
0.260585 ASa/9as-nu.-T iennaseduaae
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Power Factory azldraafinnuidaialdvasszuy
Twdin (SATFT) = 3.197705 Asy/a2/A) Wasuwlas
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WAz SAIDI = 2.968 Falue/578/1) Liwasuudas
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= (0.905)(1.139)(0.97)

= 0.99987
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- 0.310698 AT¥/2973-n31.-T)

mnsvennscuva g nilunsdi 2 Jumns
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