NsUsERvINssERUTIRaumAlulaganavnssuLaIMNTIN AT 4NCITE2018)

Auzinalulaggnavnisy iinedusvsigguanysiil

QU@S’]‘US’]ﬁ 2561 nInNy1AN 27-26

nsAnesuuanudemeiiainliiidulussuudmieliia 22 Alalad

nsalfnw aandlluigasdnunueus wviuenas a1s1sasguszrsuleeyszesuaid

A Study of Electricity Outage Cost in the 22 kV Distribution System: A Case Study in

Ban Nong Bong Substation, Sekong Province, Lao PDR

19 ] 19 1* o o o a 2%
AUV DOUTHLINY LAY UNSWIA WUNFZe

Anzaluladanannssy anIne1devigauasvsil

Somxay Onexayviengl* and Natthapong Nanthasamroeng2
Faculty of Industrial Technology, Ubon Ratcahthani Rajabhat University
E-mail: somxay.Oit59@ubru.ac.th1*, natthapong.n@ubru.ac.’ch2

UNANE

I

N

nUsrasdiiofAnwdnmanudsmaidesnlifihduluszuudmingluih 22 Alaliad
yosanillwingestumuesus uwnnawnes mssasguszvsulasysevvuan TneEuannsdisadeyadly
Wi drsateyanisifaluihdu drsiaeduszneulvan wazFaiaudsvnaosanliiiduiauuy
wonUszinnuazranUssangldlinlussningd am 2015 - 2017 9nduisihdeyatenumndiunsng
anudemeiosainliiigu 2 Ussian Ao 1) shsmnudemesendiglnihdiliaunsesnslduas i
Tadot uar 2) SasienuBemenendafiialiiingy nanisFnvmuISasIAUEsEReIEUSINW
wé’aawulvxlﬂwﬁﬁwﬁm%unﬂﬂ Tnoilawiriu 5,053 Audedlaiaddalus 5556 Audenlatnddilus uag 5,720

o v

Austoflatrddalas awaddy wagadnsarndomedendafifnluihduifanfiudunivuiu Tneden
WU 69,387,833 Ausienss 76,287,143 Ausends way 78,503,012 Aurenss densifiuduvessnsiay
demaiiiesnluihdusinaniinsasuudadumunislindsnulniiuasssesnaiinlnddulussasd
sPamialiiandemslianuddgdunsuidgminiidu  Ineiinisusudsessuvdedneluililed
@dosnmanTy L‘ﬁ@ﬁ%ﬁﬂﬂ?’mﬂﬁL“?J‘aaaLLﬁﬁﬂﬁjﬁﬁ]‘ﬁ‘ﬂzL‘ﬁﬁm’]ﬁﬂﬂ/]ulmw’]ﬂmﬂaﬂ anssasguszysuleg
U3guvuan

AdAgy:  onsAudseidosantiingu, dnsianudsmedentieliilifliaiusaanelavas i

Ind94, dRsIANUELMRaasIialndfu

Abstract
This research aimed to study the electricity outage losses in the 22 kV distribution systems

of Ban Nong Bong Substation, Sekong Province, Lao PDR. The study began with surveying data of
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electricity users, outage data and, load factor between years 2015-2017. Then, the outage losses
were calculated both sector and composite customer damage function. After that, all data were
calculated the outage losses in 2 types including 1) Interrupted Energy Rate (IER) and, 2) Interruption
Cost Per Event (ICPE). The result revealed that IER was increased in each year which equal to 5,053
Kip per kWh, 5,556 Kip per kWh and 5,720 Kip per kWh respectively. In the same way, ICPE was also
increased in each year which was equal to 69,387,833 Kip per time, 76,287,143 Kip per time and
78,543,012 Kip per time. The increasing of outage losses depended on electricity usage, outage time
in each year therefore Elctricite Du Lao (EDL) should mention this problem seriously and should
improve the reliability of distribution systems for building the investor’s confident to invest in Sekong
province, Lao PDR.

Keywords: Outage Loss, Interruption Cost Per Event, Interrupted Energy Rate

1. unih

$giamAaliian (Electricite Du Lao : EDL) fivehitlunisdamuas dadsdminewdsanlidialyiun
fdlwihlumsssgussssulasyssrsuan deulsvisvenslondliusznauiiogluutasiuilddini
14 vilaqgoudswudllwinfsduesnsdeiies uddeanmadussimanazanimnisdiumushliluud
vl dndeduszuudnsming Aalwihduduluuiasiuiiuaraisarundomederldliillufuidy q

28719370

¥
= o

mATedRnqUszasdilednwsasanudemeidesanluidulussuusmielin 22 Ala
Tadvesandlvihgastiuvuesus uriauenes assusgusessilneyseasuarilusenind a.e.2015 &
2017 wieUszdiumnudeioldvosszuulniirumaudemedosanliiigu (Outage costs) Fsanansald
Uszneuduadanimirnuvesgunsaivieadnisdglnivesssuulnfinieussidiuoenundudnsany
dewesenteliiildanunsatngldvaelniihdades (interrupted Energy Rate %38 Value of Loss Load)
soll Tnsnaainnisdnwiszamnsalddudsiinfenunmessszuudasmisuazanunsatluldlunisas
wun1sALduN1sUSUU IR msialy
2. MINUNIUITIUNTTH

fonAdenifdesiunmsmaanudeiolsvesssuuiadminglninsudsnsiumammiugyde
Sudlounmnlihdunarsnu Tae wWyduns doile wazane [1] Iausisnmsserntmnevesating
\Fotolsvosusazanildosdsquaszuudmeluilaglinedansiasgidusieviu (Data Envelopment

Analysis: DEA) Fadw3s7ildlun1susuifiudssdninmaeesinsisnananla gnuszendldlunisasatmune

Yassutianudiaialauatuaazaniidlnii



NsUsERvINssERUTIRaUmAlulagana v ssuLaIMNTIN AN 4NCITE2018)

Auzinalulaggnavnisy iinedusvsigguanysiil

QU@S’]‘US’]ﬁ 2561 nInNy1AN 27-26

ARy vAsana wazae [2] dhiaueisnsiiiudiuszneunsldnisldlniuazanenliinvosldludih
Tugnamnssunsndnvielansildlunudeadauazindeidnsldlwihuuunisudsmutanm fensuiu
wruna1Nsyaulunsuaalmdy 2 ﬁziwnmmiﬁwmmﬁaLﬂumiamé’mwm’mﬁmmﬂw%qqqmLwié’aﬂﬂsi’f
wdrliiridudeliusinandn sasindulaensihmilss noulasllihaussaunazanlaliian
ﬁmimwLﬁaslﬁt,ﬁmﬂiﬂﬂﬁuﬁqdqmﬁy’ﬁﬂ’ﬁiﬂ/\lﬁ’lLLazé'h;:ﬂﬁﬂw%é’w

1o inaui wazanel3] Iiiiaueisussifiuyadanudemevesdldlninidosanlnihduves

glaliihussinngeavnssulssdiilagldnanisdrsnaanudemedissnliniiduyastauyssanu 2545

=

n.add - ne asmesliliihldselnajnauenamnssuuazgsiedsiivsouvanduvomuieaiio milsitu
mnudemovesglilihuuunmdssandlélihuaziin gt fvainnszualiiihdades dswans
UszifiuAaundemeveallwihudosnluihduiamsaiunldusznounsdadulaamuuiuuzeny
\Befelsvaaszuuluiiin

uananil nuiums vives uazangldl WiiaueiinsUsnidu wasiBnsieTeisnnsduma
vosgunsallwililuanidlnih 22 Alalaad wosnansznuBaasvgmansiiiatu Tnnsdumaiinaide
foyannudomevosszuuliihdiietunluefinauietagiu Tnedinisldnauisudounmstadusuni
undefienunnasgrunsiasusuiiies sulufimsiessinmaugyidsludssmdanuiazanuidons
Tuduasugrmaniroasdnsiinanseny
3. 35aiiun1sidY

msmwusananudemeiesanlwihduazsuanmsdisadeyaangliluiissianssuay
nsiasandndiuvesUsinunslindnuresldlniudazUssinndsenaudumslddeyavesizuseneay
Tvan (Load Factor : LF) dadusniaviuansuszansainlunsléluinvesglilwiusagszinn milsidy
andevnedesanliiihduwuunendszamgldliin (Sector Customer Damage Function : SCDF) wazsi
msiesgsiteyanisadfiitevanuduiususadoyadiliunainnisdrsaseuvhnsusumils dduaiia
domeosnnlwihiuuuusanssamildlniComposite Customer Damage Function : CCDF) 91miiu
theh CCOF ininneisaudutoyaadiluihduresmslwihdunousonmmmssaadnmaiudsme
\osannludiduvesldlaiiiAedsnsianudemedenuaslniiiliamnsadieldvazlnidndes
(Interrupted Energy Rate: IER) LazA1smIIALEEmesensaiAnlify (Interruption Cost Per Event:

ICPE) Favludeyausznaumsindulalunisamuliulsanudeieldvesssuudmieluihsely



NsUsERvINssERUTIRaUmAlulagana v ssuLaIMNTIN AN 4NCITE2018)
AosznalulaBgnamnssy ininendusvsigauaTsiil

QU@S’]‘US’]ﬁ 2561 nInNy1AN 27-26

4. Wan1ANEN
4.1 mdsdanadesiuulndusiasedal (System Average Interruption Frequency Index: SAIFT)

wazdudanadenanlniusesiedad (System Average Interruption Duration Index: SAIDI)

A1 SAIFI wag SAIDI [1] @nansaawindlaainaunis (1) way (2)
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SAIFI = (1)
2 Nr
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SAIDI = 2)
X Nr
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A SAIFI wag SAIDI WU LINARILARNIIUANGIIN 2

M1519% 2 A1 SAIFI uay SAIDI vessFiamnalviiuisnes

. . . .| Swugndil | naniildsu SAIFI SAIDI
. JaulWdu | wougnd |,
Y 5 s l@sunanszny | wansynu )
(A39) NanuA (518) - Al u¥i/51e
f.A. (57®) (w)
(1) (2) (5)=(3)2) | (6)=1[14)x(3)1/(2)
(3)=(1) x(2) (4)

2015 72 14,501 1,044,072 9,042 72 651,024
2016 30 15,328 459,840 11,252 30 337,560
2017 66 178,703 11,794,398 11,062 66 730,092

4.2 ARaUsENaUVAALATEAEIUNITIINAIIU
Nndoyanadisrnslindsnuliiuenmuusiazussiannisldlnveswvinenas amnsniuAILm

fusznaulnantardndiunislondsinu feanunsaewduaunisy 3 leaed [2]

Load Factor (LF) = 20¢r9¢ Load (kW) _  Energy x 100 (3)
oad Factor " Peak Load (kW) ~ Peak x Hour X Day

Tned
Energy @s vileduhendanuludia (kwh)

Peak  fig Tnangaan (kw)
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v D Peak v -
W | d1sald | wdaedming dngauysnnmu
Uszunglgluiin . . Load LF . o
anAn anan (kWh/month) nsldndeanu
(kw)
Uuegende (01) 150 150 121,894 7 36.33% 10.92%
gsRvmnly (03) 198 198 288,057 952 | 36.21% 25.81%
g3faduLite (04) 1 1 342 18 | 26.38% 0.03%
gna1vinTIu (05) 79 79 439,137 309 32.17% 39.35%
dtinauessy (06) 149 149 260,652 115 | 38.66% 23.36%
Twilhdams12 (08) 15 15 5,869 2.98 35.76% 0.53%
ST 592 592 1,115,951 530.98 | 34.25% 100.00%
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svazat gy
Usznni M luin 13U . . . .
Y 1wl | 30 wd | 199lus | 299lus | 49dlug CRRIEN
(einsgnsu)
‘ﬁmagjmﬁa (01) 0.047 2.82 84.65 169.30 338.59 677.19 1,354.38
ﬁqiﬁﬂ‘ﬁb’ﬂﬂ (03) 0.111 6.67 200.04 400.08 800.16 1,600.32 3,200.63
g3Rathudia (04) 0.000 001 | 024 0.48 0.95 1.90 3.80
RAINNTIY (05) 0.169 10.17 304.96 609.91 1,219.83 | 2,439.65 4,879.30
ﬁwﬁmmmm%’g (06) 0.101 6.03 181.01 362.02 724.03 1,448.07 2,896.13
1‘1/\]1;1’1‘8;’]?’15’1’2 (08) 0.002 0.14 4.08 8.15 16.30 32.61 65.21
i?ﬂﬁﬂ%ﬂﬂ 0.431 25.83 774.97 1,549.93 | 3,099.86 | 6,199.73 | 12,399.46
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M13199 5 ToyannadeyeuenauUssinnuenIsinasuTeRAB U 2017 (AU/Alaind z,)

szazanliilau
Usznni kiluin 1 3undi . . . .
¥ 1uf | 30 wd | 199las | 299lu9 49571314 CLRIETN
(olnsgnsu)

thuegends (01) 35 2072 | 62,146 | 124292 | 248585 | 497,170 | 994,339
ﬁqiﬁﬁ]ﬁ;’l‘lﬂ (03) 120 7,195 | 215,843 431,685 863,371 1,726,742 3,453,483

g3naduLite (04) 0 11 339 679 1,358 2,715 5,430
gnavnTIu (05) 129 7,766 | 232,987 | 465,973 931,946 1,863,893 3,727,785
ﬁwﬁfﬂmwm%’g (06) 85 5,117 | 153,495 | 306,990 613,980 1,227,961 2,455,921

1‘1/\]‘171’1%’]?’15’1’.] (08) 2 147 4,398 8,795 17,591 35,181 70,363
ﬂ:uﬁgwm 62 3,718 111,535 223,069 446,138 892,277 1,784,554

MnToyalumsei 4 uaz 5 hdayadnnisdrravesglindenulniudasUseian vasmiienisdmie

AeluRsuinmuumonsInudsmeglutisiatniaanurmeanlniiay
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Ussinniumsdenarnlnangsgnvesdlilaiihssivsnsiiluraananiteuls Saaansadeuduansi @)
lodtadl 3]

Total Damage Cost
Total Peak Load

SCDF(t) = (a)

ool
SCDF (t) Ao vlandurudeneidosanlvihduuuunendssingly
Tl (Au/kWoen)
Total Damage Cost  fg sruugldlnihona (1)

Total Peak Load Ao sraznainihaulunsrazass (@lus se wiil)
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seazalnianu dndau 2

J3unae | Usenau
Usznglg v 1 Suii 1 30 1 2 il 8 .
. 2 S . S sty | nam
(wnsendu) | Wil | wal | olus | 92lue | 99lus | alug .

NAU (LF)
‘LQI’I“LJEJE‘JJEJ’IﬁEJ (01) 493 296 | 8,878 | 17,756 | 35,512 | 71,024 | 142,048 | 10.92% | 36.33%
ﬁqiﬁﬂﬁljﬁlﬂ (03) 1.26 76 2,267 | 4,535 9,069 | 18,138 | 36,276 | 25.81% | 36.21%
ﬁjﬁﬁ] Juiis (04) 0.10 6 189 377 754 1,508 3,017 0.03% 26.38%
PRAINNTIY (05) 0.42 25 754 1,508 3,016 6,032 12,064 | 39.35% | 32.17%
ﬁwﬁmmﬂuaﬁg (06) 0.74 44 1,335 | 2,669 5,339 | 10,678 | 21,356 | 23.36% | 38.66%
1‘1/\]‘171’1%’]?15’1’3 (08) 0.82 49 1,476 | 2,951 5903 | 11,806 | 23,612 0.53% 35.76%

4.5 Wenduanudemeaitaaininiiduiuusiuussnngldlnia
PNLULTaesAdsmend e liliiuiazUssianvesuvisgnasiiiuansliluided 4.4
a1wnsathanasie CCOF alagnisaramnidn SCOF vedldluihusasyssianaudadiunislandanulih

wazAsUsznaulnanvawsaziunfauladeaunsaewduaunis (5) tasail [3]

n

c; X SCDF;(t
CCDF(t) = Z‘—‘() (5)
: LF;
=1
Tnedi

CCDF (t) e ledummuidemeiilesanliinduuuusanssanglilain Guw,,)

n Ao Iugldlnihnmue (51e)
Ci Ao dadrunislindsnulnivesdliussinn i

SCDF(t)  fia venduanudevmesdesaniniduiuunenyssinnvesldlnilszinn
i (RU/KW en)

LF; fio Andussnoulvanvesilduszinm i
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1 au’]ﬁ - ~ & & & &
TR 1 Wi 30U | 1lue | 2%9lue | 4 F9lue | 8 Wl
(lWlnsznwsu)
i’JlJVJﬂ“LJi%Lﬂ‘V] 3.35 201.20 6,036.11 | 12,072.23 | 24,144.45 | 48,288.90 | 96,577.81

4.6 Samanuidevneiiiasanntihdiu
ihilsiduaudemeiiesonliihdunuurudssangldlnihanussneutuaddlwihdul s i
T q Fsanunsamunsananudsmeseigliinildannsosne dvar i dadedldlnetnasauves
Funuiiinantwilndiu (nterruption Cost) msshenasmvemdsnuluiiiliannsadels fuansluauns
(6) wazthuammvasuyuilinnlrfdumssesunuadsiialiihfuaglfemsnmanudemesondsd

Wl danandluaunisi (7)

p = ECOST _ Y. CCDF(t)) X P; ©
~ ENS T P Xt

ECOST _ ¥}, CCDF(t)) X P,
n

ICPE =

Taed

CCDF (t) e leddumnuidemeiilesanliinduuuusanssanglilain Guiw,,,)

n Ao IuuaTsdalwihsuluiunndnw (A39)
t Ao sreznansialniaulunsinalwinauassi |

P; Ao maslwiimelulunsifalwiduiuaisd j
N@UN5 (6) waz (7) @U15aAUINTIERITIANUEsYeLasnnTsulaARIwandlumITI9n 8

A15199 8 BRI IANULELETRIAN NTNAY

¥ IER (fu/kWh) ICPE (Ru/n39)
2015 5,053 69,387,833
2016 5,556 76,287,143
2017 5,720 78,543,012




NsUsERvINssERUTIRaUmAlulagana v ssuLaIMNTIN AN 4NCITE2018)

Auzinalulaggnavnisy iinedusvsigguanysiil

QU@S’]‘US’]ﬁ 2561 nInNy1AN 27-26

5. d@5duar aiusena
NNaveIsnIIAUdmeosnliiidy dina1dlaan IER wag ICPE fwwnilduiinduyny daen

fananiinisasuslasluaumsidndsnulnia sseznanfalninulunsast Inessiamnalninaniails

o«

o '

Taud1Ayiua IER wag ICPE lagdaanaununsusuussssuvdeiglninlviiafiosnmanniuiioada

AuWeiountngsnafasdunamuluweinenes assasgusvrisulneussvivuanilueuan

6. 1l@NE@1581999

v
£ Ao o

[ iiyduns dnilo waz fignd siidnd. Bnsdsanimneiienudefioldvesszuulniniidslngls
wAtANSIATIEUBYY. TAINTIUATT UN. 2554; 24(78): 57-68.

[2] mfuvAsana wae 3o qezian . Baadudwszneunslinisllwiwazanen lnihoeagldlwinly
gramnssunndnviolans ildlusiudoadrouagfadediinsldlufuuunisudsniuganaan,
[neninusUSyy3mnIsumansumUndn]. NWNNe: AnINeNS8NunsAEns ; 2557,

[3] iadgd el 03gls vyview Aailiwwg gnuuTaneg uag Iy nanve Ty BUssliuyaranudems
vosfldlulinidosanluihduvesldlninussianenamnssulseddnn. Jmnssuans un. 2558; 28(93):
61-72.

¢ = £%

[4]  auiuns nIves uaz nqualyud QIARANRYY).N13ANYIANURLWMEAIVEIQUNTA] WATHANTENULAY

o] )

o a

wisugenanssialiiiluaniilui 22,000 Taad. Yszyuduuuidadvinssuuuundanunaunigyuoy

1

wisUsemalneassi 8; 4-6 WAINIEU W.A.2558; AMZIAINTIUAEAS uiIetdemaluladsvung

o

Fyus.Unusnil: angdmnTsumans unninersemealulagsuneeadyys; 2558.mi0 4-7.

)



