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Abstract

Information technology is an important and significant role in the construction industry. It helps to manage
complicated communication among construction stakeholders and makes information exchange more effectively. The
purpose of this study was to explore the use of information technology in construction projects. The research concluded
that the construction units mainly use the computer to make drawings and shop drawing and to transfer drawings in form
of electronic data files. Most of them use spreadsheet software in construction planning and scheduling. Major obstruction

of computer usage is an expensive cost of software and lack of training support from organization to personnel.

Keywords : information technology, construction contractors, construction project.
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A Study of Construction Planning and Scheduling Using Software
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Abstract

To achieve construction planning and scheduling goal for every construction project, scheduler should do
planning according to available resources and work sequences with contract arrangement. Nowadays, computer software
is used to assist the work to be faster. This paper presents using of scheduling software in a demonstrated construction
project. Researcher collected data of problems and obstacles form the real software use. The data collection was
combined with opinion from two practical construction schedulers using in depth interview. The result revealed that
important problems of software using were calendar setting, subtask setting, cost inputting, s-curve progress comparison,

and data linkage with spreadsheet software.

Keywords : Planning, Scheduling, Construction Project, Computer
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Abstract

This paper presents a design of power converter circuits for wind turbine applications. According to the
changing of wind speed, the output voltage and frequency of generator are varied and controlled by a power converter,
composed of a three phase rectifier, a boost converter with closed loop PI controller and a Pulse width modulation
(PWM) Inverter. These systems are implemented in the digital signal system by digital signal processor (DSP). The
simulator and experimental results show the benefit of power converter that can control the output voltage up to 600 V

with the input voltage about 58-70 V.

Keywords : Wind turbine generation, Rectifier, Boost Converter, Push - Pull converter, Inverter.
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ANALYSIS OF EXTERNAL FACTORS EFFECTING
PERFORMANCE OF CONSTRUCTION CONTRACTORS
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Abstract

This research studied external environmental factors that affect performance of construction contractors. Three
categories of factors ,i.e., political factors, economical factors, and technological factors are considered. The external
factors in this study were categorized into three groups according to level effects using cluster analysis technique.
Questionnaire survey was adopted with 242 samples of experience personnel who have worked for construction
contractor organizations at least 10 years. The result found that important factors effecting working performance of
construction contractors are modern construction equipment, information technology, modern construction material,
prefabricated technology, availability of construction labors, and overall political condition. The construction contractors

can utilize this result in their adaptation to external changing situation.

Keywords : contractor, performance, external environment factors
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The study of heating value of fuel mass mixing between residue of fat dregs

and agricultural wastes
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Abstract

Fat from vegetable and animal are able to light the fire. Generally, vegetable oil gives the value of heating
energy about 35,000 kJ/kg. fat and animal oil give the value of heating energy about 37,000 kJ/kg while burner fuel
oil gives 39,000 kJ/kg. This can be seen that fat dregs from grease traps in food courts mixed between vegetable and
animal fat give the value of heating energy slightly lower than burner fuel oil. However, mixing of agricultural
wastes may increase the heating energy value. Apart from this, these wastes also make the fat becoming solid.
This research aims to study the heating energy value of fuel mass which is mixed between residue of fat dregs

remained from fat dregs after producing bio-diesel with agricultural wastes in order to light the fire continuously.

Keywords : fat dregs, rice husks, saw dust, cassava roots, corn cobs
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Relationship of Needs Commitment and Performance of Personnel in Construction Industry
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Abstract

This research aims to study level of served needs of personnel in construction industry according to Maslow’s
Hierarchy of needs. The research also aims to study relationship of needs with commitment, and needs with
performance. Samples are 400 engineers and foreman in construction sites in Bangkok and surrounding areas. Result
shows that needs of construction personnel are served at high level, commitment and performance are high. Construction
staffs with different education level and position have different served needs. The needs have significant relationship

with organization commitment and performance.

Keywords : Maslow, Needs, Organization Commitment, Performance

% a a a o a @ @
WindnelSyanIn euinanssules angdmnisumans vrInedoma lulagssuenasoys
s ° a a a s a @ o
p1sdilsedhimaianimnssules auzdmnssumans unamadomalulagnvinatylys

*o1913815581maInIranssules angIaanssumans un1Inedude



42 915a1SIAINSSUAIEASSIBUOAASTYUS

1. unih
Y "o a A
msalayaanslrianugaiuiazlszansnim
Y A Ao @ o o I a v
Wy d Ay d M UHUTHIT NBYAINABINIT
I a & A ' VY a ° ¢
Wungunilaiaunsoselvgusmsimnilszygna
9 Y A v o
lslunisgelaynainsla iosvrnmindnleszdy
k4 F4 Y
A7WABINITVOIYARINTHAD VzE 150l lAvE1
ARTREL ST
awv 3 dy = v o 1
TumsIdensatiazfnyIANNd UG IEnIN
o v { I
FEAUANVABINITNYNABVAUDY AUYINUAD
a a Y
panms dszaninmluanudesmsvesynainslu
oy oA A
QATINNITUNBAT I Natliea I uanuINIgly
maunluilapimsdanmisuazmsiiuusagalalung
o : Y o o oA A Y o
Mo Feeziluveyadmsunndheifervesiuau
' Y o Y A g e %
noas1e i lliszgndlaiedulse Teminooednis
upazaannsaell

v
v A

= a =) b4
2. ﬂq‘]ﬂ{,]!!ﬁgﬂ"luﬂﬂﬂﬂ!ﬂﬂ?mi’)ﬂ
2.1 NguHANNABINS
Y =3 P 1 a
Maslow 0190411 [1] naladFonnganssy
o 3 o a Y Y
voauypdiudwunnamsnesuelaglsuudluy
v A o q Ya v
vosyanalumsaunuthnineizilisiaveuanla
o 9 VYo a Aax
FUAUADINT Awls1soun nazlasudantiany
1 § 7 J o daa v
nueAsaUe e NN BaITIY “dainlinuaoans
& = o = & =
saztflumserniuysdozlifeduvosnuianele
E4
1 A o w 9 Y
adnauysal lunguidduduniiudean1sves
s A a Vo =
walad ieyanalsisounezlasuanuiiawele
A Vo = A =& Y g
waziiloyanalasuanuianelaludnilauaineg
o ~ Y =S A A 1 £ A I
FanaSenseannuiianeladedug aeld sedeiily
o S R Vas v Yo
Auanbuzvowwybd Fudugniinnuasimsezlasy
q96119°) DYIAND
s Y = P a 4 o
waTad ondelu [2] ladsauudgiuneany
a Y
wpanssuuypdih
v v e
AUNNAUTANINADINT LAZANINABDINTHL

A

1 {2 Y a @ ' <
uogaaoaLlIni uaz"luﬁﬁﬁuqﬂmaﬁnmgmmﬂanﬂ

b
A

F Y & a do Y T da F)
ﬂf)!1.]1«!"11?)!1/]%%3\1T]“]fﬂl!.i]\‘1’.)11@ﬂﬂuﬁNﬂiJﬂ313J§IfNﬂ1i
Y A (=] Qy Qs’l 1 a

!L’d%ﬂ’.]']11@]ENﬂ']i‘V]i]511J3J‘1/]Nﬁuﬁjﬂ@]ﬁlmmﬂi]u@18

v Ay Yo Y g aq 1
ANNARINMINIASUMIADUAUDINA) Naziily
usegeladmsunganssuaeldn awanumanue
1 Y g v v Yo
Huaaalmfiunanuaeamsla 9 owannlasums
s 2 v '~ o o
asvauauasvdulluarnezluianuvuiedmsy
H v o o 1 Aoy Yo
yanatiu tazanuassmsaiauas lnddilasunms
v
Y a a 1 @ 1 Y
AouAUBUNIIMIZIIN NadeyAnadIna 1A
v Ao & o v o
ANNABINITVDIAUIENanE LT a1 UIY
vinaldigeaudiduvesanudidy dnvwue
@ 1 1 Y g 1 Y [
ganangeuuandliiiiugl ANABINITANY el
o 3 o w o W A v
anvaziludwumuanudidyluvuzianuasins
2 4V v P A4 2
Jumlasumsauauoal ANuAIMINgITuae
v o v o v
Tazann naladlaagldrwoiuanuasimsves
2
wyud 5 e faife
v g A '
1) ANUADINMTTUNUFIUNIIT NG
(Physiological Needs)
v o o
2) ANNABINMSANNNUAYaoanY
(Security or Safety Needs)
k2 I~ Y o
3) ANADINMTANUT UIRIVB A AT
(Belongingness and love Needs)
v ' VA
4) ANNABINTINIDININKOU
(Esteem Needs)
9 ~ v I3
5) AnuapIN NIz liaueaazanullu
wywdnauyal

(Self-actualization Needs)

2.2 ANABBIUADDIAMS

'
[

Mayer and Allen [3] N81291 AU UAD
PIAMT HUED ANVFURUT AT UANITN I
naaan il us UK UALINUIANMT TANUTOITY
1 I'd 1 Y v
A00IANIIANNNTALIeBA]A 3 AU Ao

9 Y= = A o ~

1) AIUANVUITN HUIED MITANTAIIUN

s [ R A 2 o oa o s
915ualaz AN NN UOUNTHIBUIABINYBIANT
3 A 3 A s
wulanaztumninveasanmsnaoall

v ' A = Y=<
2) ATUANNABILDI HUIEDI ANVFANVDI

o & o ¢ 2
WuﬂQ'IUVITl%W1Q1u1uﬂ\iﬂﬂ1§u9‘l@1ﬂ LNIICAULDY



21581SIAMNSSUANEASSIBUOAASTYUS 43

v Yo s . & A v 2 A o
llﬂnﬂW]Gh’iﬂ‘ll\ﬂuﬂ\iLlﬂﬂi\uliﬂﬂlm’]u’]iﬂuaﬂ’]"vﬂﬂu
99AM3

k2 v A =1 YR
3) AMUANUTUNATOU NUI1YDI ﬂ')’lﬂzﬁﬂm@\i

o o Y1 g Y A o a A
Wuﬂ\?1”5“131Lﬂuwu1ﬁlla$ﬂ/ﬂﬂiuWﬂ(’]f@lltﬂl‘lﬂﬂa
9 o a 4 1
ﬁﬂ\?ﬁ“ﬂﬁuuﬂ%ﬂﬁiﬂﬂlﬂ\?@\?ﬂﬂqiﬂﬁﬂﬂ

2.3 mnfanazngeneInulszanson
a a a k2
UsLANTAIN [4] H119DI DINTTUNNAIUAMT
a W YA Y o a % '
vsmsyanan laneavean s ms Fanitenunesw
A ° v To o
PazdrualunsUuUTAI WHANUVDIAUFINITD
a wa Y a a Y =3 a
Ugianulaidszansnmnneaiiodlalumsusms
Y a a 3 o Y =~ 1Ay W
aulntidseansnmiiuilaiiodda ognilade 3 Uszms
A Y o
AWAuRAIUBEAIBAY AD
1) ANUNGIY 7D VHIAVBINAINNUNNY
Y o A Yo 1 =1 Y =t
VoMU UM InAUNUYRINgU DTN DN
3 Vo o A Vg !y
Tavuegriudnsuzaiuioonuuud Wuauinime
A 1 Ya v A A '
anuasonsell lvsaszlumsdadulansely
3| Y
Wuau
o Yo 2 o A4 Y o
2) ¥iNBEAN] AD AN NAGIVOITUNS
° VA Yaa =
Aamuazanuiiozengaau vazsiulldans
A W Y A o Y o 4 °
inbzuazANNg NMAEINUMINNUALNENM T
v o P 0§ Y A a D]
A28 NinbziazANNioIn i lnilszansnman
v Y v o 4 ° v
fula nagsrumdafumemsiinula
sq VY Y 79 ¥ o
3) nagnsnlsunilynivielszynalaitigu
Y (= 1 @ [ v a Y 7
mnguiinalnlumssiuiuuazeiuaaauninagns
A v v A o P4
nglsunilyminsowannaulnavrusasanaiuas
a a a :é’ Y
Uszanimwazinavulaaue
a v d' t:' 4
2.4 NUIWNNLIVOI
a = 1 1 1 Y
qns MBma [5] a1 NufeaTIzlIzay
o S NYe Y o~ o ~
padusolatiu asedinseagalalumsiiau fvzase
& v 2 < o
unsanszqulilasamsiu q Senuivua uay
) ° ' § o 8 A Ao w °
lawailsedanmands sdsidngnonansiinu
Y
@ 1 Yo
(Performance) ¥931AAINT AIUARIANITIATING
(Project Manager) AN IATINT (Project Engineer)

é’m‘ugmm (Supervisor) AUATU (Workers) 419 5]:;@
AT MDA éau%uaéﬁmﬂmmﬂ
mmﬁmmﬁmmuﬂﬂa%quﬂgﬂﬂéfmum(Motivators)
uazn549919A11aY (Demotivators) Y94AAINTILAU
Aruauamazavaluaunoadeieilumama
Tumsusmsnuneaialammng muwamsinaz
fail

1) 1599919811020 YoIAUIIY ANEIFY
anudidey laun Maouunu anuduiusszrineg
Jamam anasadelumsiam anuduaddums
i MmInuauia Msudei mefidausaulu
mdaduls mslassumre Hufivensy uazaud
e Wudduganolunsegsladiuuinvesnuau
dwsudniuaguau 1ud maeuumnu anuiuasly
M3 anutlasadelumsiianu msladansse
wazufioonsy aruduiusseniedsman sl
dasawlunsdadule aufiting msuden uas
mamuguiiReniuhidugaie

2) usa9aladuay YeeAuL MuUBIFUANY
Sty 1Aun msUfuanianndafutiymn awul
daoaselumsiiau mesviassuaeuashidug
gousy anuhitilsz@namdsinau maninun
m3namsdemsiia mansruaznadoudua anw
el lundann msldanudernaidesly nas
msnamsiaauimlumsdadula dwmsudaiunu
o 1ud msUfoanlianndafusyn anwl
aulalumdanm msnas oz liduiiveusy
M3 anwhidasaselunsiian nmsvia
msdemsiia msvansidusamlumsdadule
msasranaznadouilia nsldanusernyi
voel nazanulitilszdnsamdsmau

N7 auesaNd uazaaie [6] 1AM
ANWABINIUAZMS IATUNIADUAUDY ANUADINS
magquaninneraiUfianuigudguaimae
voulsegmisulutuaduneilie Janiagqussmiys



44 913a1SIAINSSUAIEASSIBUOAASTYUS

HANITITBNUI NAUAIDE19TANABINITNTAA
naneailisanuiiguiguaimgusulassaw
agluszduga (X = 3.88, S.D = 0.67) azM3 A5 UM3
ApUAUDIANNABINIT Iassamaglusyduunag
X =3.72 8.0 = 0.72) NinmafSeuneunyn Jady
MmueIyIZAUMIANET 015N 51014 AU uaz
maflumnsaluguruiianuuandeedisiiiod i
NNEADA (p < 0.001) ATIITEAUINA 1ALTZEZNIIN
findagudguamyuruiianuuandsesialifite
Sdgnnadsiinedesiuanudensdised
AN Tuunanuues and miea landnh
Lmgﬂi}ﬁLﬁﬂmmﬂmms?fmmﬂfmﬁﬂmmnﬂ%%ﬂ
A9 15U Aweuuny AnuiuaslunTiau Ay
Yaeaselumsmianu adulilumamaiefua
Fiovee 113235 AUBIYIA uazANzFINan1TITe
wud Haseiiinaneanudeams de o1y seAums
#nwn 01%n 11014 anuam wazmaidluandn
Tuagnru At 2 unanwezild esuiiinade
anudesmsieziuiheiifentioauamdiniug
YBIYAAA HIOAIAW

Al uaiden [7] eAnu Iausssunolued
nsfiinadenurniuluesing n3dAnyIminan
fhofianszuumalulag su1A13n3aA3 0581 3119
UM¥Y) wamsasenui dnvazaiuyana laus
WA 91g TEAUMIANET @D TUMWANsE T0lAdeIAoY
szoznalumaluanurazd iU IninaY
fhofianszuumalulag su1A13n3aA30g5e1 3119
G fuanafuezinnugnitudesssmamaiy

Wi wrze1nsaite [8] lashmsanuilade
iianuduiusaennunniudennns Anynsd
wilnausuimsudalszmalng wan1s3venudn
flasudruyanaiianuduiusiuanugniuae
PIANIS AO 1WA 81g QANTANEY ADIUNINANT
szoznarlunmsiinuuazdasuimdouilasuly

o o a

o90u egnldodAyn19ananIzay 0.04 diu

flase danyanafitanuduiuiunssudSausssy
oemaldua aounmansa Sasdudeuiilasyly
Pagiiu szeznarlumsiinuuaziainmsdine edn
Tfeddymandafisedu 0.05 eardszneumssud
SauBIsUBIRMIATI LTI TN EEA IS - Hoen
finnuduiusiuanugniiudessnnis Taoiial
anduiusnynauniy 0.8075 (r = 0.8075) uaz
111500 51U10A1NULU AUV IANUHNTLABDIANS
183000z 65.20
nnuIteERinetestuaNuaiudeeims
aeiiuId N i 2 mAsewuhiliiedauyanad
uandeiuzianuuiuniennurniudessdng
HANAIINY ﬁqf?mfnﬁJumﬁzimﬂﬂaﬁﬁi’lﬂ%ﬂdau
yanafiuanafuzinmsfuifanuaiudesadms
uAnMaiY 1 AifiseAumsfnyigandt 0100z
mwmjaﬁu@iamﬁmﬁﬁ'mﬂﬂﬂﬁﬁﬁmiﬁnméﬁmdw
1AA31 ATgANIAS [9] FmsAnEIT e
UszantainlumsUjiaaiuvesinsivnisng
ﬂiiﬁﬁﬂ‘]ﬂ1%151"111‘115?1glﬂl@]ﬁuﬁﬂﬁﬁﬂyiﬁ 2 39113

@

~ v 9 A a
AUNYT WU VIITIFNITAINY Qﬁlﬂﬁﬁﬂ‘]ﬁ EEAdAR N

a

Fus1wms nazdunifiuandiaiu aghidanade
Uszanamlunsdfianu daudrssmsagisieny
fuanaiu wzdawalimsyfsanuiidszdndam
lumsUfsanuuandieiu eduiiesdifymeadan
0.05 M31msazifianuiamiinnmsiinud
uanannuaz hidinadelsz@niamlumsdgiaau
drutismsagiiUSnaauiinniull aw
Jawdlenndfifertes wazdunadenlumsiiu
uanaeiu szdawai lszansamlumsdfiiaanu

o w a

a1 NTBd YN 19ana 0.05
@ 4 aa Ia o 4 Y o =
Fudwun Fansdiiani [10] Takinsdnun
o Aa 1 o a wva o
flateniinaneanuduialumsigiaauvesninau
msliidhenaauvalszmalneg d117na1ulvg)
naramITenyd winaumsidihihendauda

dszmealne dninaulvaiidl mer uanaeiu T



21581SIAMNSSUANEASSIBUOAASTYUS 45

=] a va o F4
ﬁui‘ﬂ{luﬂ1§ﬂ;]‘UGNWHEUENW‘Hﬂ\HUIﬂﬂi’JN AU

a @

dseanswalumsUiianuuanannuesaiivd fy

5]

~

NNADANTZAD 0.05 HazszAUMIANEIANAIINU]
9 & a va Y a a
anudusalumsdianulaesin aulszdnna
a va F4 a a a va
Tumsdgiaau amlszaninmlunisdgiaau
k4 a o @
sazaunganssulumsitrauvesminaums i
thondauvislszinalne dninaulvg uanareiu

pd TR YN NADANTEAD 0.05
4

NnNUIveneInVlszansanlunsiiau

A

2 aw o = = @ < Y

M 2 udadenulFeudisudusziiulain lu
1 Y '

NUIYVDI 1A ATYANING AWV o rgITuNT

wagolszansamlunisiian ualuanuissves

[ -4 a

Fudrun SANIFITAT WU NA LazTEAUMIANY

]
~

a 1 Aa A o 3 [
Pnasedszansamlumsniau evezilumsizn
) v Y
1HDININNGUAIDENNT 2 NIUITBTANVLANANAUN
Y A o % o q ¥
TurTNNNTIY 1A IAuFITUOIANMIFID19L 11
Y
NAVDINITIVYUULUANANU
au 44 v 2 v o <
NNUIVBNNEIVDING 3 AU AINANVLHY
PR v va 2 2 MY a 2
la11 msasssgalalimevuiulilanatumme
flavenieuenagiuned uaszinanuilatenieluveg
I o w Y Yo [
yaaadludidy onyaaalvulasumsyademouenua
~ Yo 1 A 4 ¢ v > W Y
Hanugannasninieesanslsugedoiulilaaey
v 0o q VA A
AUDIANNADINTUOINDUAsN VLR 1T AU a 1T U
' v o P 0o = = v
gaylarll duivesamsnismitiadinnuaeanisves
I o Y A
yaansudify tazmsaiiusagalananisee
v Y a 2 o 0o q ¥
asnlmaavuanmeludivesyaainserziln
VR = A A Y o o 1 a
W3ANTIANNNIZABT0IUTUNININY H19UeE131

a a 4 o
szansnImaIeale

) awv
3. VHADUNIIIDE
3.1 anvazilsznsg
=3 :1’ c:’ Y 1 Aa
Uszmnslumsanyinseil laun Iainsuas
o 1 1 Y
Tsuuulunmienuneasialuangunuwuniuns

uazilsuama

3.2 M3IAONNGNAIVENS

nquiedeiildlunmsise 1dun aansuas
Trluan swianua 400 au Tumitsnudeasialu
wangUNNMIUAIHazsuama

unuvesnguiedis wldnngasmasuam
VUIAVDINGUAIDE19I91UIUY T2 ¥INTVDY Taro
Yamane [11] suvhinsindwaudszans dszans
fidoan3qudI0819 50% w30 0.05 1nizying
Wanua deamsszduanuieiu 95% uazeeniy
manuamanaould 5% w3 0.0 awITafIuIw
WAnguAI0e191d 384 d10619 GiimIdTeTaR
Yoyadaeda 400 au Wielildndudediuiuniia
ANUARIAAABY 5% ¥30 0.05

3.3 ANHASVRINVUTD LN
A A A Y < A Ay A
N300 N 1Y UNITINUIIVTINNDNITIV BT
Y Y v
wssaluasell Ao LUVEPVDW (Questionnaire) N
o a a ] v o I
Aousialareila Taeutelaseasrafioivesnily
1 Y [
4 g laun
oA v X v v
AN 1 YoRAILDIAUVDIWNIONUUV ALY
v o 9
nazreyanl)uoelnsan1svoIgAo ULV TOUN 1Y
3 o v wa Aq YA v
Wudmmumuuinasuutiygagaziiliaenasula
S RGRGRIIGER)
FIUN 2 LUVFRVDIMNINUNTIATLATAIY
9 H = 4
ADINITNYNABUAUDIMUNBRVOIW I Tad v
1 9 3| o
yaanslugadimnssuneas 1 uiumn iy unIng
%2952 1UAT 5 52AY (Rating scale) Mu3UuuY
A o v a
Likert scale fingsfuauianuazanmiluaiann
Nga
AN 3 LUVTOUNININANNINIUYOYADINT
' Y Aa S o
Tugaamnssuneds unlaeeenns Hudinumuy
W31 szInaa 5 52aD awgIuuY Likert scale
A o v a A
finseruanuidnmazanuiuaianniige
FIUN 4 puvasvoINIadszanTaInves
1 9 3| o
yaanslugadimnssuneas 1 uiumn iy unIng



46 915a1SIAINSSUAIEASSIBUOAASTYUS

$sznma 5 52aU augUIUY Likert scale 10139
o v a =
Auanuianuazanuiuianniige

3.4 3Emsifiusiusndeya
m3sonaifiumsivelaonisdsan (Survey)
Tsuppaeuamlumsiiudoya BmstanuUUaUnY
Ao MIwrnuuUdeUnIWIwYANa J¥MITaRuII
saudeyalugienanfen sniudounuaIius-
waunan 2554 nagldimuuaeunuilanniig
ﬁammngﬂéfawm%ayaﬁmauiﬂﬂﬁ%umumi
Uszunanadeya uazinaaimsliazuuy

an a Jdy
3.5 3EMIINTILHIVOYR
a <Y 3 o
Tumsanseiveyatiulasimuuaouniuin
Y a o @
Yszwananiellsunsunouiiunes SPSS T
' ° ) 4 = v Y
a1 szgminnassiamenlasudnimveyalioglu
o Y o a 4 v W 1
sUFraud NI InNziiemANuFuRUT Tz
o a PEAEY Y aa = 2
Havemwanuagiunaslilaolsanalunisanuida
v
ANUUNMTANUAA LAY
aa A I aa
3.5.1 aoaaNI I (Descriptive Statistics) Wuada
$ o a Y °
MefumMsinziveya Tugdvesnisusses msin
2 a =
iruevoyaluglansa nawl TaenseTuiesivazidon
v ' a Y ™
HUVERUDINNNTD 15U MTAATIZHIYaN 1)veq
2 1 @
HADULULTOUDIN 1FY 1WA 01¢ TZAUNITANY
o ] < o a A Y A
A dszaumsaiiiay Suaeu laglyainnud
VY ' S A g o o q¥
wazmsosay Mntunanaunaoiuszaugaaly
dou 1 2
inaumaane i
v
AZUUUAULA 3.67 — 5.00 HUIBDI UANUAA
] ' o S
WuegluTzAUGY AZLUUATIA 2.34 — 3.66 HAEDI 1)
A & ' o S
anuAaiuegluszauilunas azuuuaLg 1.00 -
a 4 ' o 4
2.33 mnedd IanwuAaiuegluszaum

aad

aa a 1<
3.5.2 aa¥99YNIU (Inferential Statistic) Wuanan
Y a v ' S o
T]ﬂ')ﬂ!ﬂ’lﬂUﬂaluﬂ'ﬁ!ﬁUﬁ'Jﬂi'nJ "IJE]JJ“ﬁU'l\Tﬁ'Ju‘g\uiﬂﬂ
i Vo v w0 A v &
1 NYQUAIDYN uamay,amﬂﬂqumammﬁlﬂﬁmﬂu
Vv

ANUVIYTZHNTNINUA AABAIUNTZLIUNSG

s ivzilduaaglifefudsenins Faadanly
TunmsnadeuauuAgIu Ao MINATOUAIINUANAI
szneAunfevesnguaiedia 2 nqu miudedse
@0NU (Independent t-test), NINATDUAINUUANA
IENINAURTIVEINGURIBE 19NN 2 NG, 113
NAAOUAIILANANTEHI A IR BVEINgUFI0E1a
1A 2 ngu ldgasmisimnzianunisilsiu
NG (One-way Analysis of Variance) (F-test) (a1
dulszandanduiusetahovouiiosdu (Pearson’s

Product-Moment Correlation Coefficient)

4. HaN5I8

mﬁ‘i%ﬂﬂ%aéxﬂumi‘i%’w‘ﬁqﬁﬁn (Survey
Research) iieAnuduRUTSY mwmmmmmsmm
mmwmmauaum mmmuumammmaw
Uszaniamvesynainslugaanassunoaiig g
nﬂ”lﬂmmumﬁnﬂmmumu nag mmaua‘w'lﬂm
ML TEUNY Faiif ey 400 a1 wms
JinsrzHns ominauenansNAIIEy Taguiansi

v
iauenaae i

4.1 wamsINTHVYA
4.1.1 NamsInsIzHveyadIMYAND
AnouuuuaeunwaduInaiienguinni 35 1l
#1uau 200 au Aafluiesaz 50, HnsAnuieglu
sedulSaanaiimau 284 au aadluesas 71.00,
A 303 $mou 221 au Aadludesay 55.30,
flszaumsaiiinu 6-10 3 Aadlusovay 5830 uay
[FUAoU 10,000-20,000 LN $1UIY 187 Au Aty
Souaz 46.80
4.1.2 HamsInneHveyaszRunMReIMITignAY
auesnamguivesinalad ananjuiudesdns
nazszansmmuesynaIns
HaMIAATIERIEAUANUADIMIITignany
auesunguvesnialad wud nguyaainsaau



21581SIAMNSSUANGASSIBUORASTYUS 47

' o v A
T NsAUnMNABINITNYNABDAUDIN NN BV
o @ - @
walad luseaugs X=3.72 uaz $.D. =0.97) AduaaA
Tuasan 1

{ o v ~
M50 1 52AUANNADIMIT QA UALBIAINY B
vounalad

szAUANNARIMITigNABYAUeY
S.D. | szAv

<l

= d
mungunalad

Ed F
ANuAeIMTTUNLFINNNT 19D

ANNABIMIANWTUAIaBaY
3.67 | 1.03 N

P g v
AMNADINIANUIT U0 LAz

ANUTN ’ N
Y ' 9 A
ANUADINTENEBINNHOY i
3.63 | 1.08
nan

v A v
mmﬁmmimzwﬂwmmuax

< Py s 3.74 1.02 M
ﬂ'l"ll]l‘llull‘lfgklﬂmﬁiluﬁm v

33U 3.72 0.97 m

a

~ = o 4 A
NNATNN 1 YAANTUILAUANUADININGN
I'd 1 [
aavuduaIUNgEvendlal Tagsauegluszduga
= A & Fg ' F% ~
(X = 3.72) Wouendus1eAIUNU N ANNUADINITNYN
s Y 9
muauamquyammmﬁim ATUAIIUADINT
& ¥ v Y v o & =
anulvewazanusn Wusuaurie (X= 3.80)
v v ~ v J Pl
mummmmmﬂnfuz1,611ﬂimmamazmwmﬂumgm

= S 2 o o - v v
VlﬁiJ’Uuiﬂ! Lﬂuﬂuﬂ'ﬂ’d@ﬂ (X = 3.74) ATUAIIUADINIT

Y k3
v A

TUNUFIUNNTNNY Wududuay (X =3.69)
HaMIATIENANNI T UAB IR NI YT
nquyAmnsdnlvaianuaiudessdmslusedy
g4 (X =3.72 uaz S.D. = 0.96)
HamsnszHlszaninmuesynainsngu
yaansarulnaiilszaninmvesyaainsluszduga
X =3.72 182 S.D. = 0.92)

4.2 HAMINATOVANNAFIUNTIVY

@muﬁgmﬁ 1 yaansindeiednyanauan
Ay Tszduanudesmsfignaouduesnungud
younalad

auuAgud 1.1 yaansiifiorguanaaiu T
sgduAMUAIMIfignasUaueIn Mg BvesnaTad
uanaeii wud dneuuuuaeuniiioguandis
fuiszduanudesmsiignaouauesnunguie

Iy 1 o o =
iJTﬁTﬁ”J UlNLl@]ﬂﬂ']\Tﬂu muﬁﬂﬂumﬂw 2

{ =) A k4 A
3197 2 ﬂﬁﬂ.]ifJ‘Umﬂ‘}Jﬂ’JU\I@]ﬂQﬂﬁﬂgﬂ@]@Uﬁu@Q

P J o
GHIJ‘VIQBQ"UE]WHQ’IQ’J VUUNATNDIY

0918 SS df MS F p

FEUINNQY | 0.206 2| 0.103 | 0.419 | 0.658
melungu | 97.270 | 397 | 0.246

33U 97.476 | 399

a A S A 2 =2
FUUATIUN 1.2 YAAINTNUTEAUNITANYI
' @ @ £4 {
UANAINNU i‘lSzﬂ‘ﬂﬂ’J'IlJ@]f)\iﬂ'lﬁﬁQﬂﬁﬂUﬁu@Qﬁ1ll
J ' o J
ﬂqyaﬂlﬂﬂlﬂﬁiﬁ’) UANANNY WU ADULVUTDUDIY
A Y = ' v A o 9 A
NUIZAUNMTANHIANANDUNISAVANNADINITNGN
4 ' o @
muaummuﬂqyﬁﬂlmmﬂm UANANNU ALTAN

luasnan 3

A =) = 9 A
139N 3 ﬂ'IﬁL‘]JiEJ‘]JL‘VIEJ“Uﬂ'J']iIWE’Nﬂ"ITVIQﬂGIfJUﬁH@Q

¢ o o
Gﬂilﬂi]‘lslasllﬂﬂiﬂﬁia’f] "l]’]lLl!ﬂGl’liJi&’ﬂ’Uﬂﬁﬁﬂ‘]&ﬂ

30U
- ss af | Ms F P
MIANY
FEHINNGY
9.704 2| 4852 | 21.89 | 0.000%*
molunqu | 87.772 397 | 0222 | 0
R 97476 | 399

igd AN Ieananszay 0.01



48 915a1SIAINSSUAIEASSIBUOAASTYUS

szTAUMSANH n X S.D.

mnlSaaes 179 3.86 0.414

UTyana3 135 351 0.544

ganinlsyana3 86 3.79 0.456
ERIY 400 3.73

MAMIRT 3 Greunuudeuamifiszdums
ﬁﬂyW’i'1mf1ﬂ‘§tytywﬁﬁmmﬁ'mmsﬁgﬂmmummu
ngufveaunalaigeniszaumsaneliygias uaz
AnounuuaeuamiitssdumsanganinSyanass
ANuAeIMIfignaeuauesm g Bivennalad g4
1 dreunuudeunwiiiszdumsanSyaes

AuuAgud 1.3 yaansiindumiuanaaiy
fszdunanudeansfignaouauesaunguives
wialad uandrefu wud daeunuuaeua i
fumtaanmeiuiszduanudeamsiignaousies

P Vo W {
MUNYERUINA 1A uANA1AY AduaaalunI1en 4

{ = = 4 A
M31an 4 MsnlFeuisuanuaeinsignaouauea

d o o ]

MUNHHUBINA AT TUUNAINAWNU

AU n X | sb. t p
TS 179 | 3.85 | 0.43 | 4.859 | 0.000%*
2AIN3 221 | 3.62 | 051

37U 400

'
ad

e Ay NeadanTzaY 0.01

111A1319% 4 yaansidE Il nuudl
E4 A a '
ANUABINIgNABUALBIR NGB IATatgand
YAAINITNUA WK UIAINT
a A A J o
AUNATINN L4 yaansnlszaumsaliiau
o Y v {
UANAINAY UIZAVAINABINITNYNABUAUDIAY
= J ' [ 1 9
NguRUeaNIalad uANAINAY WY1 g UL
Aa Y A o
asunwitgaeunudeunwhUszaunsaiiem

' @ ~ @ 14 P~
UANANAY UILAVANNABINITNYNADUAUBIAIY
nuveunalad hiuandraiu duaadduaisiei s

a = = 14 A
MINN 5 fﬂilﬂ_]ifJ‘]J!‘V]EJTJﬂ’JHJﬁENﬂﬁ‘V]QﬂﬁEﬁJﬁH@Q
= J o J o
GﬂﬂJTl’L]B%]"UﬂQZﬂﬁIﬁ’J NuUNMNUTZAUMIAURINIU

Uszaumsal
) ss | daf | Ms | F p
M

FEHINNGY | 0304 | 2 | 0.152 | 0.619 | 0.539
molungu | 97.172 | 397 | 0.245

33U 97.476 | 399

auudguil 1.5 yamnsiiidudeuuandis
fu fiszduanudesmsfignaouaueanungugues
walad uandafu nuh gaouuuudeunwiidaen
uugeunwRTiuAeuIAnmaiuiaudeansiign
apuaueImungufuesalal hinandaiudauaag
Tuaaadi 6

~ =) = 9 =~
M39n 6 M3nfTeuiisuanuaeININgnas AN
J o a
aunguRvoaundlad Suunmuuneu

Ruion SS af | Mms F P

IYNINNQY | 0430 | 2 | 0215 | 0.878 | 0416
melungu | 97.046 | 397 | 0.245

EIebY 97.476 | 399

mm?lgmﬁ 2 sEdUAABINITignAB ALY
aumgsivesnalad fanuduiusfuaumjuiude
IAMIVBIYATINT WU AT aiTuADRIAMIVEN
yARInsIasT A NUAURUENILINTUANNADINS

o v

{ 7 o
ngnasuauoIUNgBveIdlatedaltisd Ay A

o

uanalumsan 7

{_ 1 v o 7 7 ' "o
M3 7 anduiusveuiss dusEnIen 1wy
' v =
ADBIANTVDILYAAINTUAZANINABINMINYNADUAUDA
munguvesnalad



21581SIAMNSSUANGASSIBUOAASTYUS 49

Ce ANNABINMIMUNGHY
ANUYBIUADDIAN IV .
walad
ynans
r p
ANAITAREIAMIVBY | 1.000%* 0.000
1Jna1n3 1agI I

“UTdAyN1ananszay 0.01

10A13197 7 AnueiudeeIAn1T Ve
uﬂamiﬁmm’éfu‘v‘v”uﬁ{mqmnﬁummé’mmiﬁgﬂ
apuaueInINgpvesalal edeiiediAngnig
adAnIEA 0.01

TG 3 sEAum AN ignasaes
aungefveanala’ Tanuduiuiiudszaniam
VY9IYAAINT WU YszANTNNVeYAaINT Ines il
mmﬁuﬁuﬁ'ﬂwmﬂﬁm’Jmammiﬁgﬂmuaum
munqufvesualad eduiiedidy dwaasluy
M 8

M1 8 ManduRusvouies duszrNalseansnm

2 ~ =)
YDIYAAINTIUAZATINADININYNABUAUBIATUNG ]
vounalad

ANUABININNNGB
szansmnves ‘
nalald
ynans
r P
Useansnmved 0.121* 0.015
1Aa1Ns laasdw

“UTd1AYNIanaANIZaY 0.05
~ A a ~
NANINGN 8 Uszaniamuesynainslinig
o @ o v =
fuiuinuanfunnuaeInIignaouaUBIATN

o o a

s o ad o
noufveanalal edniisdAyneadansza 0.05

=) awv
5. 905 1ean13 Y
.Q ) .
lﬁ@WﬂWimWﬂ?WﬂJﬁﬂﬂﬂ"ﬁﬁQﬂﬁT‘JU'ETU?JQ@W@J
= J Y v Y Y
WQEQ%@QNWﬁIﬁ?LﬂU§Wﬂﬂ1u WUINATUAIUADINTT

3 v o 3w o £ g
ANuilumivesuaausn Wusuaurie 019ty
] 1 v =1 o 3| =1 1
wsizauluanyagneaseimsmauiuiuneu
v 9 A v J
V19NN ANUABINITNIZI IIAUBILAZ AU
S ¢S I v w ' Y g
wypanauysol uduauaes mszanuneasuily
A v PN Y 1Yo o &
nunasnanugilalvungidgise
yaansniszaumsan1liygiasiaig

e

9 A = 70 '
GIENﬂﬁVIQﬂﬁlﬁ]’ﬂﬁu@\mUJVIE]‘H{]“UENEHﬁIa’J@Hﬂ’NN

{ o = a

A 1 a =y T YA a
NszAUNMIANEIGININUTYYIaT M1z NTRa
' A ~ Y Y A 9
mMsAnEIwINnNYTyIas AeMUINNITIIULAD
v o A ' 0o q ¥ Y A
ArwszAuMIAnEINgInIezt lnnininsau uag
v a o 1 =3 ~A Y
anusuAareulumstinuazgand1 ndeunaglas
A ' ° v '
apuunugIn 1k lnausoneudueaonw
v v ' A o
ABINTUBIAUIENIANINNIT nazyAaINTNNTEAY
a as Y H
msAnpSyaesinnuasimsignaouauenIy
= o’o' 1 YA ] o' 1
nouRvesmalaidinighiiszaunisanyidini
a 1 YA A ol 1 a
YsyanasmaizgnigamsaneidinilSygias
=t Y A ~ 1
ziinnuaamsludanie faulisusonevuaues
9 4 v Ay Yo '
Tae1uiiesninaremansuununlasuliuin uag
v v A 2 v 4 a Y '
AYN1INUINIT U IunAMsNultesn I
A o (= Y A
Tassssunamliliimsuaiemanudasansiga
WINUA
A o 1 4 =\ Y
yaansnNawnue Isuuuianuasanig
~ = 4 1 A A
NaouauesnIunguuIalal geandiynaining
° 1A 3 o A d s
AuruaIfIng rdumsizndn e u vy
2 2 Y 1 o [
AIYITUNALHANDULNULAIIZHOINITA N U
A 4 v 1 o
T B ULazHanUuNULRENI Tagnllay
° ' 9 A 2 1A v A
Wl hinenananudesmsigeulyl uddsansdadl
9 Ao ' <
anuapImsndslignasuausunsizyeurunY
P Y A v 2
NMKMINN01992NADAUBIIANINTY
mmag'qﬁu@iaaaﬁmﬁﬁuamﬂmﬂﬁﬁmmﬁuﬁuﬁ
) v §
NNVINAUANVABINITNYNADUAUDINIUNG BNV
I g A Yo v ~
nalad ordumszioyaainslasuanuaesnsi
Ay ¥ s v ° v A
gnaouauenlaanesdmsualazilvynainiia
YR Aa s Y=o 1 s v A
ANUFANNAADDIANITFANIIOIANT MHanDUUNUT
v a g o s
mimnzavuaItunauanuguiuaesIans



50 91Sd@1SIAIMNSSUAIFASSIBUOAASTYUS

UszAninmueayaansiianuduiuineuan
mJmmﬁmmﬁvmﬂ@]auﬁummmqygmmmﬂm
o1y WioynainTinaauABINTRgNADY
auoaduielfdnsaouauedondeIn T
deneensaulinnIy adumaay gy

2 o q ¥ a A a A A v I o ¥
%\‘11/11611’1QTL!!ﬂﬂﬂigﬁﬂ‘ﬁﬂWWLWﬂ‘ﬂﬁlziﬂﬂﬂﬂﬂ?ii‘UE

v a A v
!LaJGI?J‘Uﬁuﬂﬁﬁlﬂ\lﬁﬂﬁﬁmﬂﬂﬂﬂﬂﬂﬁ
4
Av A k4 @ Aav a
HaN13INYUADANABINUINUIVYUDI gNT fﬂﬁ
g A QA o o o
] 1uﬂizmuwammﬂumamuuazmmamm

Y 2 A A
5514'31\1Qﬁ3iJ\1TL!!.1]Uﬁﬂﬂﬁ1ﬂiyﬁluﬂ15ﬂﬂiﬂu?‘l61ﬂi
o 9
5$ﬂ‘]JEﬂ'J‘]Jﬂ3N1u

a v Y
6. a;ﬂwaminmmzmamummz
aw T 9
INHANMIITINIYAAINIHAD VUV VTN
1 1A v 2 o a g
drulvg Vorgunna 35 U $1u9u 200 A Aty
9 = [l @ a = o
500z 50 ImsAnviegluszavlTyniaiiiuau
a 9 o 1A o
284 au Aalluiesaz 71.00 A 3Aans S1wam
a I 9 = J o
221 au Aallusesay 55.30 tazllszaumsainianu
2 a I Y a A
6-10 1 Aaluseeas 58.30 LazuABY 10,000-
o a & 9 1
20,000 VM 19U 187 Au AauTeEaL 46.80 NG
1 (=) @ F4 A
yaansaIulrglszaunuaeIn1sngnaeuauoa
= o @ I 1 J
mMunguRueanaladluszAugennuuiudennns
Tuszavga vagliszaninmussyaainsluszauga
HaMINAFOUANUATIU WD INYAINT NI ATy
k4 @ o ] 1 @ ~
AMUsTAUMIANY WAzA M suIAnA Ay Inw
@mamifnnﬂmuaummwqyammmfﬂm HANAY
fu szAuANUdRIMIfignaouaueIA N BT ve.
waladfianuduiusfuanujaiudessdnauas
Useaninmvesynainsedaliodify
ao & o 7 Yy
mamidvetianniotihllszgnalyla
@ o o Y
pannsArsIziimsianuudisarfennudents
Y o a J
YB91AAINI TuAIUNMINIIUVeIAINTHaz TNs N
4 1< 9 o = [l
morflunsasansagalalumsiinu Inisendes
a J A A 1 ;’i A
ureIensuaz WsuuuNInaNuAAuLpEATY 1D
IS Y o = v a
Wunsasiansagalalunsiinu Imsiannssy

s

A149) findenauduiusiaseninaininsuas
Tsuuu asezlinnudidgluduraneuunuilla
@ k2 a Y @
51 Taslnanugasssulumsliwanouuny nazda
Yy A o v . Yo o a
Tniinmseusuwnernuuluaiuaieg Iniuinadinins
. A A L4
wazTvlsuuy naglilemaaeuiivodoud 1wy o
~ v A o A v v
nagliynarnsniinuegianuniviiluaulagy

Y A o o 9
ﬂi$ﬁﬁ]§ﬂiuﬂﬁ]zwwuﬂ’]ﬂ‘HZLLﬁZﬂﬂJJ?U?NGI‘L!LEN

Y a

19NA1391994

[1] Weiten,Wayne. 1989. Psychology Themes and
Variation.Belmont,C.A:Brook/cole Publishing co.

[2] @505 3390175, 2544. ussgdlanumsiSeuidnine
QAAIHNIINNAZBIANIT nﬁeaﬁu.ngqstﬂ:
UMINeNTITUANANAS.

[3] Allen, N.J., & Meyer, J.P. 1991. A three-Component
conceptualization of organizational commitment.
Human Resource Management Review.

[4] 5998 duUA29Y, 2539. 2IANITHAZTMITUIHIS.

N3N : Ine s,

[5] qnF mBra, 2543. usegalevesynainsluaiu
poasa. [peulall] wdslanin :
http://tumcivil.com/engfanatic/article_gen.php.

(25 QUIBY 2554).

[6] 9130350 AUDINA LAZANE, 2552. ANUABDINS
#azmMs 1A UMsABUAHBINIINABINITNISQHA
mnwm1J1a"?;ﬂﬁﬁ’ﬁamﬁgqummw‘guﬁumm
Uszrrulumuaduneiios Jsniagussanys. 3
WeLIaUaEMIANY.

[7] 83 usRen, 2548. Sausssumeluasdmsniina
aennugnuluesAms nsdiany wilnaudhe
Wannszuumalulad 511A13039A30g5N $10A
umvy duinaudvgl. Inenidwususnisgsne
UM AN @1U13¥INITIANIT UHIINBI1AY

=) =) =S
ATUASUNT D ITA.



21581SIAMNSSUANGASSIBUOAASTYUS 51

8] N3ANE 9pzenTaITe, 2543, DoduntinnuduiLE
ABANNYNWUABOIANS : ANHINTANINIIY
snmsursdszmalng. Inoriinusinemans
wtfadia @I INGYAFINNTTUIAZOIAMNT
WHIANNROINBATIARS.

[9] tna31859AN1A13,2548. Uszansmulums JHia

NUVBINISIFNIIAT: NIAANBINISITMIAFIUA
; d' = d’ v v S A a 5%
WHNMSANEIN 2 INIAIUNYS. INOUNUTT]
UsgnaumaasumuuNaa1vII¥INITUITHS
Ml anedemsusmsigne wmanedoysn.

v aa oA v L4 (v 4
[10]5ud¥un sanaddani. 2552. tadaniinaneniiy

dusalumsdfvanuveswiinarunisluih
dhandnuvadszmalng. Inoridnusuivisg
FININMITUNAAIVINITTANIT UHIINYIAY
ATUATUNIITA.

[11] Yamane, Taro, Statistics: An Introductory Analysis.

Third editio. Newyork : Harper and Row Publication.
1973.






21581SIAMNSSUANEASSIBUOAASTYUS 53

msesnuuvsanasnuuuuYSuaIedla dinsunsiatamesnlsznevainnns
Taeszgnaldlulisunsu LabVIEW
ADAPTIVE ALGORITHM DESIGN FOR SYMMETRICAL COMPONENT
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Abstract

This paper presents the adaptive algorithmd for symmetrical component detection using LabVIEW
implementation. The symmetrical component are important and can be applied be to aspects of power system
application, for example, the power quality, power system protection and so on and presents the technique of
adaptive algorithm for measuring the value of symmetrical component both normal and abnormal system, and carries-
out by using MATLAB program. In order to test this algorithm, the examination result found that it could track
the abnomon and about only 0.04 seconds. When comparing this with fast fourier transform (FFT), technique it shows
that the algorithm technique could adjust itself faster than FFT technique FFT about approximately 28.9015 times.
This algorithm can be ensured by using LabVIEW program. It shows that the symmetrical component can be tracked

faster than MATLAB program 16 times.

Keywords : Symmetrical Component, Adaptive algorithm
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Analysis of Optimal Allocation of FACTS Devices in Radial Distribution Systems by Using
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Abstract

This paper proposes the analysis of optimal allocation analysis of FACTS devices using particle swarm
optimization method (PSO). FACTS device is the compensation device that can inject the real and active power into the
power system in order to improve the voltage stability and power system reliability. The analysis uses the IEEE 33 buses
radial distribution system (RDS) for testing system. The total real and reactive power is 3.72 MW and 2.3 MVar,
respectively and uses Base MVA is 10 MVA and Base kV is 12.66 kV. The original real and reactive power loss is
221.4346 kW and 150.1784 kVar, respectively. The load flow analysis on distribution use backward-forward sweep
methodology and optimization technique by using PSO method. The simulation results show that the original voltage
at bus 1 is 0.98 p.u.. The weak bus is occurred at bus 33 0.881317 p.u.. After used the optimization technique, the size
of SVC and STATCOM with 2.4431 MVA and 2.4939 MVA, respectively, The power loss is the installed at bus
12 decreased and the voltage bus is increased. The comparison between SVC and STATCOM installation, SVC have
aspect appropriate more installed STATCOM. Aspect weak decreased real and reactive power loss 27.54% and 43.17%.
STATCOM decreased real and reactive power loss to 27.12% and 41.60%. This paper results show solve the voltage
stability of power system after installed SVC and STATCOM. The guideline to support the development of energy

technology in the future.

Keywords : Radial Distribution Systems, FACTS, Optimal Allocation, PSO Method
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2. STUUNHMBNUUISIALA (Radial
Distribution Systems)
sevudimisnusfeaiulaseviessuy
fmhellihiideiqe fimsteldi g1
Mo iafiosador Taeindsaulilieg
Tnaldlunemaderdunnanil i lyddvaanse
M3l90m msnaruldazuuimieinninan
Ay luenaafansafeziuszy
fmhenvusealinanedusruuimihenuugil
18 nSeszvusmihennusaunaelilla szuudvie
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3. MsmuIwmMs lnaveamaalulih
(Calculation of Power Flow)
msfamslnaveadida i luszuy
$rmie azlanusugoutiosniluszuvaaigivih
mzluszpusmhellihaungsiuszuum@ea
ualuszuudangihaziduszuulasanedndsems
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Smheihezinsandisamanudmiuuazany
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Forward Sweep) Tﬂﬂﬁﬁﬁuﬁumu‘imiwﬁﬁqgﬂﬁ 2
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3.1 miﬁmamnixummué’aunifn (Current Backward
Sweep):KCL

TagvziSuannszuaiilvuaziian daauns
i (1) [8]

19 = (5 =Yy (1)

i
(k=1)
4

dfe s fufmideilvua i(S, =P+jQ), ¥,
HunasmveeaiauaudauasautanuafiTiun
i, v HunssdullihiTnue i asou Ao
k-1

v

msmurunseuatzsulrvnansadu i
Wy 1.0 pou. uawmmﬁuVlWﬁuﬂuquéﬁnﬂq Tnua
dmveamsAnunszialudezis N msfiu
fidond1 msunsnszenoonas Tasfiseusuaad k
wAMuIUNTLUE J El,umﬂﬁwﬁ}wﬁ'aﬂng.frgj;miwuﬂ

A o A P A
N30 gaud Iﬂﬂﬂﬁgllfﬁﬂfﬂﬂ L W?llﬂﬁl']ﬂffuﬂ'ﬁ‘ﬂ 2

JE=—1f, + 3 (nsgua luaenwsonnTvua L, ) (2)

3.2 mamasaaililihuuulddnanin (Voltage
Forward Sweep):KVL

Sudunnasedagalnua vse gatd Tned
amsagulilihdmualitmasivazlaiugud dou
Awsaiuldihuazyumlavess s liihiigagun
fanndasedelusenduaai £ azgniruaum
uﬂﬁuﬁﬁm%ﬂ"lﬂtjﬁﬁqsaﬁw Faaumsn (3)

Y =i 2,01 @

e z, Wumdufivaugeunsuvesaodizag
L szninlnua L waz L, L Wulnuatlaems, L,
Aulvuadunia, 7 dlunszualuae uay & Wuseu
MIAUIN
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FnuazBoudn TuudazseumIfiuIazas el
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AVj(k) — Vj(k) _Vf(kfl) (4)

1o AV}’” Wudinnuaaianaeuve s iy
Tfhiiwesensuldiiva j ndwinnmsmuraluseu
@t k. y® Sunsegulilihiise jluseumssnad
uaz y Y LﬂuuiqﬁuﬁﬁajGluiaumﬁﬁmmﬁ k-1

msngmeeuveusssiulilihenmiannna
A9v09A1DY 9 Seaumsii (5)
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4. Tymmslnamaslvlihimnzauiga

(Problem of Optimal Power Flow)

4.1 aunsyduuniym
Wumsinszimslvaimaddiihluaning

asii (9] TnefisaniledFuiaglssasdsmiuveniva

goulvifsduiidududsaiunu Tnefiguuuuiall &

AUt (6) aumsi (7) uazaumsi (8)

Max | Minim ze f(x) (6)
Subject to g(x):O,ﬁ’au'Iéumfmi (7)

h(x)=0, iFou lvoaums (s)

manlasdeulvaumsnazoaumsliiumed
U5uTnw vazihhlswiuaumsiagilszasaiy wla
lefFulsuTnpuazmentsulng feaumsi (9) uas
a3 (10)

P(x) = f(x)+X(x) 9)
X(x)= ,o{g2 (x)+[max(0,h(x))]2} (10)

Tagn P(x) fio MleansudSulny, X (x) fe
O.I A % %
mondsulny uag p Ao @rdszneumsdsulny

(,’w'J (v Jd
4.2 Wﬂﬂ%uﬁﬂqﬂizﬁﬂﬂ (Objective Function)
s w I A a °
Wanduingiszaenivareilyminieninm
NI1TAUT U N15181Maned19tlsevda n1saniiag
Y
9 o w
Tlihgapdeluszoy Tuunanuiildmsaasiasiih
a VY A 3 S w I
qapdelumodsnssngaiuilanduiagiscasn
FAAAIPITUNIN (11)

P, = %gi’j {Kz +V: =20, cos(é‘i -9, )} (11)
i=1

A =

Ao MaddiiTaigadeluaeda

5]

Taef P

loss
° 1

%wm, N, i 1A dINiNe, ¥, 1o viia
usegulilieTad ;| v, fie vurang s luihTad
j. 5 fo yuuseduldihiiadi i, 5, Ao yuusadu
itiTad j uay €., Ao avweiliihenida i Tds
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4.3 520130107381 (Constraints)
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nannlseing i vuanssduliihgraiuqulag
a1l undudeutaaaziddliihsueniv
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Ae dinamslnamddliihvesenede finaavia
usadulflmaifeluszuy eldszuuliihvhaued
Tuaanzlnd szuudeuluidutaioulvaumsuas
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1) Seuluifsfuaumsiluaumsmsivamid
Tulih (Equality Constraints) ﬁaﬁumiﬁ (12) wagguns
ila3)

By~ By SIHI 1 feos(0, -6, +5,) =012
Jj=1

Qs = O, +§|V1HVJ||Y”|SIH(9” -9 +5j)=0(13)
=

Tagii £, Ao SiddluilnSwdaiia i, P,
=

A 14 o w a do . o w
Ao Anuasamsiaalniesantia i, 0,, Ao Mag

~ = A Ao Y o
Wi Sueanivnaanita i, 0, v ANNABINIANEY
WilSueniivdia i, v, fie $wauia, 6, fe yu

a o @ v v ‘ a
ueadauausta i ludeda ;, Y., o viaueniia-
uaudtie i ldaia

A Y | @
2) Reulvildueaumsiluveumave il

A v o o P
NAvIMsUSUA (Un Equality Constraints) ANGUNITN
(14) - (17)
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AR A (14)
™ <T <T™ (15)
Bil < By < Fg) (16)
Ot < O <Ot (17)

Tagh V™", V™ Ap wpuausidudIganas
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2
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9
@

auu‘i'/'dQﬂﬂmﬂsuTwmmsawau‘lmmaums
1(18)
P(x)=PF,

loss

Ng
X, = pZ{P PD,i_ZV
i=1 Jj=

+Xp+ Xp+ X+ X+ X, + X, (18)

(a,.,-—w,-)} (19)

Ny

XQ:,D {QG; Qny

=1

in(6,, -, + 5,)}- (20)

X, = pZ{max( ompi ~ Orompi )}2

2

+ pi {max (0, O ™ Doy )} @

i=1

X, = pi{max(O,Y} - )}2

+p;{max( 1)) (22)
pZ{max( -y )}2
+p2{max( 0,y —V)}2 (23)

i=1
Ng

Xy =p3 {max (0.5, Rz

i=1

+p§:{max(0,PG"ﬁ" -F, )}2 (24)

i=1

d‘ =) o d' o a 5’5
o N, Ao SruawnTesduilallihianualu
A o @ o o w ~
52U, N, Ao 1audgunsalvaeideliihsuen
= A o 4 Aa 3
alluszu, N, Ao Iuveantonlasnaaaaluy
YUY 1Az N, Ao S1uauiie

5. 3§nﬁjum§mﬂ (Particle Swarm
Optimization Method)

3§ﬂtjumgﬂ1ﬂ5ﬁ5uﬁ1gﬁﬂnwmmmﬁﬂmm
dninermaasnguuiia fqulanasdunaimedty
wpAnssumsegiammuiiuge uie myegiaudwilu
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ounafiodneslunduezdsudsudwniialasns
orfamsiseudnneymadiusaiioglug il
mianhaunsetudazeumaogludumitlafivnzau
wlifimsadenii msvSunlfeudumisesoynia
wanadagilii 3
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6.2 Static Synchronous Compensator (STATCOM)
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Abstract

Your manuscript will appear in A4 sized photocopy exactly the same as it is received. Please follow the guideline

explicitly. English papers should begin with the English abstracts. No Thai abstract is required. The abstract should include a

concise statement of objectives and a summary of important results.

Keywords: submission procedure, manuscript format, font size, font style, blank line

1. General Introduction

Contributed papers are limited to 6 pages including
all figures and tables. Invited papers have an 8 pages
limit. Each manuscript typically contains the following
sections: Title, Authors name (Noacademic position is
required.) Address in details (Give phone and Fax.
Numbers, if available.), Abstract, Text, Acknowledgment (If

preferred ), References.

2. Style and format
2.1 General

Manuscripts are typed single space except for
headings. Font type should mimic Angsana New #10 (shown
here). Right —hand justification is recommended.

Type your manuscripts on A4 (21 ¢cm x 29.7 cm)
sheets. The sheet should be divided into a two — column width
of 81 mm with a space between columns of 6 mm (a total
width of 168 mm). This permits side margin of 21 mm

each. The top and bottom margins should be 29 mm.

2.2 Title Block

The title should appear in upper and lower case
without underlining, centered across both columns. Type the
author’s name and affiliation also in upper and lower case
letters centered under the title. In case of multi-authorship,
group the authors and identify each author by superscript
numbers corresponding to the organization which should de

grouped below authors.

2.3 Headings and Subheadings

Heading and subheadings are in upper and lower
case bold letter without underlining, if available. They should
appear with sequential numbers, left — hand justified in the

column.

2.4 Equations

Equations are to be numbered consecutively
throughout the text. The equation number should be placed in
parenthesis and flushed with the right — hand margin of
the column. Italic alphabets are recommended for equation

parameters.
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Leave a blank line before and after equations.
A long equation should appear across the columns by
interrupting the opposite column with column-termination

and column-initiation bars.

3. References
References are to be listed and numbered at the

end of the papers. Refer to them in the text as [1].

4. Illustrations

Figures, tables and line drawings should be
positioned within the text. They may conform to either a
one-column or two-column width and must be black ink or
high contrast black-and-white reproductions. They must

include captions.

5. Submission of Your Manuscripts

Please submit three original manuscripts, one
CD and a paper submitting form to JERMUTT,
Rajamangala University of Technology Thanyaburi,
Rangsit — Nakhonnayok Rd. Klong 6. Thanyaburi
Pathumthani Thailand 12110.

6. Conclusions

Your paper should be carefully checked.

7. Acknowledgment

Thank you for your good cooperation.
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