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A. WRsImnssuanuLUTsInAlne (Jan.)
1. ngazdsunsividiuginig
1. IEC (International Electrotechnical Commission)
2. NEC (National Electrical Code)
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8. MeaziduanmanyMzNILNAiln

8.1 nseadesasiuunivaduasanding

8.1.1 fsuinsdenausiyuvulasiaiinarosiuunawaduasending uazeanuuulsisiouiai
wanzau Sausiuaudanse uasdminveslasiadiesesduyaunagaduasending szdadliaiieniy
Fomeremnudusmesasasmemdmuazemsiiing uarmenisdualasia Haddmnssy
WipuTIINIAIUIAIANEINNTA LN IVULTIAUUE T AUINATHIUMINNT kuuinfunisiauesaiiy
aduiide wieuasmnuiusesnnugndedlagimasideudugau fldsulueygyinusznevisndn
AmnTsumuRN MNEATIMINg seivadiyviegendn uuuaniunisveeyiAdan uas Shop Drawing Tu
Funouuimadaan

8.1.2 yalassaisosuusaeaduaseniing aunsenenseniiuiudauden Usznaulsf
pehsazan Meuivssuuduguides uasTagiiliilasaiisesiuyaunavaduaeniing TV
qﬂﬂsmﬂiznaumwm \u fitting, hardware Bolt wag Nut sasiainiaguasaaiin (Stainless steel)
1N5A 304 %i3e Anodized aluminum wietansuiifisuimiedni uutageuasaliieenuuudmiu
Tifunisfadegaunagaduasoindlasion: uasndndniannlsenu lasezdaauuy Catalogue w1
Usgnaumsiiansan

8.2 unaaanasa¥ind (PV Module)
8.2.1 Wuunawaduaserindailn N Type Sfdaidalndn Output geam hitleandn 630
Tndfaung (Wp) u,auﬁﬂmauﬁﬁmﬂﬂﬁwLﬁammaauﬁamaz Standard Test Condition (STC) lngsey
Yoyalu Catalogue aevdaLAUIINENER il
(1) Open Circuit Voltage, (Voc) Litieenin 43 v
(2) Short Circuit Current, (Isc) litioania 16 A
(3) Voltage at Maximum Power, (Vmp) laitlosnin 36 V
(4) Current at Maximum Power, (Imp) laitdsenin 15 A
(5)
(6)

5) Maximum System Voltage, Vdc litiaanda 1500 V
6) Efficiency laitipenin 22%
(7) Output power tolerance FostiAnduuanviniy
8.2.2 nseuvawaduaseiindavdaniiu Anodized Aluminum vielansdufianunsalaaiu
nsiieata uavilamudunudause
8.2.3 unaaduaseAindnnunasiecdl Integrated bypass diode Aaagniglundessiearsly
(unction Box) Setasaany (Terminal Box) wipfnmsegluunawad Insfienansiusesaingudnodie
oLau
8.2.4 suvthurawaduaseindneslaviusmenszanisfoiulasasyiou (Anti - reflective
Coating Tempered Glass) vi3oTanduilinaantafiang1 uasvussuas UV farumunzesnszanlini
N1 2 Jadumg
8.2.5 finasasiaangluii (Junction Box) uasgiumstiesiusedu IP67 wiednin
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8.2.6 unaigaduateniindngluazdosdinsnindsasiuninudy Ethylene Vinyl Acetate
(EVA) mmamwmsmmmammw

8.2.7 A1 Temperature Coefficient of Power asﬂwzmiumw 20.20 4 -0.30%/°C il
vadaufian1ag STC (Standard Test Condltlon)

8.2.8 unuwaduATR IRgMMinausynYyn LasildAndadundnsurfiiindeamunenisil
ey wazdendaalnfigegamiioutuynung

8.2.9 |Jundadausiiniun1s3uTesasgu IEC 61701 Photovoltaic (PV) modules — Salt
mist corrosion testing kay IEC 61730 Photovoltaic (PV) module safety qualification wag IEC
61215 Terrestrial photovoltaic (PV) modules - Design qualification and type approval %30
wnasgruBuiifisui Tneszydeyalu Catalogue egnadaauaingidn

8.2.10 wnawaduasaindfasldsunisiusosmiainisndnlniisedeslidesndn 80%
melu 25 ¥ fnnsfudssfunuamengnisldanubidesndt 10 U lnedesiideyauansly Catalogue
sdndau uazdenhdslusuusziuduilutudaoununagavine

8.3 a'dnisuLuJaqwu‘lﬂﬁwuﬂmanUi"U‘umwma (Grid connected Inverter)

8.3.1 1udunedmeifiniunistunsideuniudszniavasnsinidiugiiaa 80
HAnfuTBunese Sk uvdnnasimstunsdouvasmslwihdugiann atuaan

8.3.2 Bunefweifiauau feslnsfuuseiuguamergnisldaulidesnit 10 U vie
#ind1 wazdesuansdoyaly Catalogue egadmau uazdpnhddluiudssiudualuiudweuauna
anvhne

8.3.3 .Judunesined 3 wa vila Transformer less wagdl MPP Tracker liitisanin 2 g

8.3.4 annsnldaldlugumall 60°C Permitted Humidity 100% uagilsedunisosiula
"N 1P65

8.3.5 anunsndearsveyanislwiln (Interface) 1y USB n3WLAN/Ethernet LAN w3®
Webserver 38 RS485 (Modbus RTU) Lﬁaiaﬁumir?iamiaﬁagalﬂuamwa (Monitoring System) fiu
98 Computer LLaza Smart Phone 18 wiafnd

8.3.6 Sunedweinnssududveidisaty Lazmnnidenldvundaus 100 kw Suly audes

fiszuullosiu Arc fault visedni
8.4 gunsaillasiuuazuanisasszuulnih

8.4.1 gunsaivgarinaugnidu duluinssuanss
8.4.1.1 awnsoanuseaulniiluusiin Aray boundary (vauLumlagseu PV Aray
Huszoz 300 fadwns) Wivdelinu 80 Taad anelu 30 Junil wIsdinan
8.4.1.2 ansnannssdulniinnisusnuiia Array boundary Tindeliiiiiu 30 Taad
ety 30 Jundt wieRnin
8.4.1.3 ﬁqﬂﬂiﬂiﬁﬁmﬁwﬁuqmmiﬁmumaﬁzwsumzLﬁmw;qmau

é 4’ \?n?mn-h
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8.4.2 W4 (Fuse)
8.4.2.1 1 Hufddmsunuliinnssuanse vsedmiussuLwaduasefingwinuuy
8.4.2.2 Wimusesu (Rated Voltage) lisinndn 1,000 Trad

8.4.3 gunsaitlasfiulvinsglun (DC Surge Protector Device, DC SPD) ATUASEUARSS
8.4.3.1 Uc > Usifugeanuad PV Array (wseiugegavasssuuliiingsuanss)
8.4.3.2 In > 5kA (8/20 s) Aath

8.4.4 \wasnALusNNBsAIUNIZILEnss (DC Circuit Breaker)
8.4.4.1 Wimusesy (Rated Voltage) laisindn 1,000 Taad
8.4.4.2 yuafinanszudlwindeidedditosndn 1.25 vesfidanszuadnaens (Iso
YoNITAG LA Ting e PV Array udussmisiigesnistesiu
8.4.4.3 i Indicator UBNATLMUINIDAATIZANTYINY
8.4.4.4 araNURmLUIATEIM IEC 60898 w30 IEC 60947 viTalfieuivil

8.4.5 \wasnAUININBsAIUNTEUaAaU (AC Circuit Breaker)
8.4.5.1 1Yuwiia 3 Poles, 3 Phase 400 V 50 Hz %38 tJuadia 1 Poles %i3® 2 Poles,
1 Phase 230 V 50 Hz Wiguwimisesniy
8.4.5.2 vuniifanszuadnisasgeanliaingy 6 kA mnldidugunsaitiestuicas
Uszau fesdinunedifianszuadnisosgeaaliningt 10 kA
8.4.5.3 { Indicator uansuMisIeanEMISNNY
8.4.5.4 AniaNURAINNINIgIU IEC 60898 vi3e IEC 60947 viTaliieulnil

8.4.6 gunsaitlasiulvinszlun (AC Surge Protector Device, AC SPD) sunszuasdy
8.4.6.1 THfuszuUlnin 3 1a 230/400 V, 50 Hz %58 syuulndn 1 wla 2 ane
230 V, 50 Hz Wguwimiodndn
8.4.6.2 Surge Current Rating : 40 kA at 8/20 s #39fn31
8.4.6.3 Response Time : lifiu 25 ns

8.5 analuindmiuszuuluiinszuanss
8.5.1 sanuuunldiuau Photovoltaic tnaanty awsanugungiilalivesndn 90°C
8.5.2 fififaussdiunszuansdlaidniy 1500 v
8.5.3 flauanusaviunsziaagalalinesndt 1.25 WvsanTsuadnIa9svaIYnLNg
\waduasenfing (1so) fiannig STC
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8.6 analviihdmsuszuulnianszugadu
8.6.1 aelvfrdmSuszuulidrnszuaadu Tiduldainuiasgrunisiananislnd

dwsulszmelne w.e. 2564 viseatuage
8.6.2 fanwatunsavunssuagedalaldosnit 1.25 wiesnszualwigegaiindnle

8.7 viooranaluduazsrudiuany
8.7.1 nsaduvielangievansaelueiais deuduriavielanziesargludin EMT uis
Ann nsddurielansiesarsnisuanennns seadusiiavielangdesaglniin IMC wiahinin
8.7.2 nsdudusnaiuaelniuuuli s (Cable Tray waz Wire way) Aaaviianuwy
wEnfitaumunladdesnin 2 faduns dwmdu Cable Tray wavldesnit 1.5 Sadums vy Wire
way lmg Cable Tray uaz Wire way fissnunssuisdesiuadulagis Hot Dip Galvanized %38
AN
8.8 Msudnwanazdniutoya
Hudresmsdaviszuunsuanwwauazdaiutaya (monitoring) Tiuvinedy egretes 1
syuu leeUsznause
8.8.1 gunsalinmuiduvatueasending agtiey 1 90 AwualBARUR LI YDA
L%aéLLaamﬁméﬁaﬂﬁ”ﬁag"é’wuuaﬂmmi LLaxmmmdﬁagaL%'awiaqﬂﬂsﬁﬁ'uﬁﬂma Data Logger wagy/
vidonaufameiiitonansua uarvdsdayaludeszuu monitoring 16l
8.8.2 Tsunsufiudoyauazudnsa Fosinuautioisiondad
8.8.2.1 annsadeusefudunefneiudasiios uasihdeyauuansiveuanwals
8.8.2.2 annsadaifutuiindeyaiieifongnenudoundals
8.8.2.3 anunsaudnsendng q fad I8
- nssianaruswulihanwaduaseing (DC)
- Aseud, wsanulnd wayAuE fsanannnioulasnssualndih (AQ)
_ &l s AC waw DC
_ wianuiindalse fulasndsnuazay (kwh)
- WAIULEDRE (W/m?)
- gaunIwInTeN
8.8.2.4 annsouaAnsAnAng 7 daralul Tuguuuuvesnsle
- wEsedindsldsatu
- wEseniindeldreanding
- wEseniindnldraiiou
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8.9 Yt vuaneandennufinasszuundaliihannnasauuaaring
A5udedesddunisdannian aunsalausenisinvuannsens sauvedandu o 9

a 9 9
I
W

Sululunmsdadsszuun amdgaiiiudadaauysal Tnefisoazdonlumsiiiuanudd
8.9.1 ffudazsinadmitunuauvdnuaziaussenmineds anglu 30 Ju Judaainiuas
wnludy Insuansianssuuasiu Wou T nssnldunuudazfanssuliaenndsiussesiiainy
dyeumuunan sgutesdsznausiisianssy et
8.9.1.1 nudsaituiifazsiunsinds davisenunsding
8.9.1.2 ywdav¥an qunsal wasseazBendu q suderuun
8.9.1.3 udavhienansaile nansfineusuiitiedes
8.9.1.4 MuRnausuMsldany mIguatizein
8.9.1.5 "UANBUNY
8.9.2 MspenuU Ands Mavdadnealuazienals nsnageunsuldou Wluluany
wpsgunsiasesliindmsulsamelne - ssuunsealifanndsnuuasindfiinssuundan
w.a. 2565 wivatudian vidsunsguduiiaenndesiy Taesdesiumseyidnisldetanuazgunsel
Pmuwingdetaudiunsins
8.9.3 angluimniduiivasansiis 2 f1u Fealwaneiay waz/v3e fdnwsifu (Wie
Mark) ifunuutasnasu eanuinisaenuaame U Hot Printing uazdaieaeveusasaniafisofiu PV
array T9l4 MC4 Connector LﬂuﬁﬁaLLaxiuLﬁaaﬁu
8.9.4 yalanaasesadugaunTaduaieing Aesaaeiy AIASg U ARRAN LN
dmutsendlng wa. 2564 vieatiudgadiusemeldlutlagdu
8.9.5 lunsdififinsdrduremasaiifione fFuinerdedlunisiifusmanlfissuies
Tnedsuiadugsuiinvauailddrefifatuime
8.9.6 aneluitnsninsunsraduaseniing Fealinisdudasgraiunsuazinisteafuaiy
Femeanuouau nsdiiimsly Cable Tie asfouduianitliiiulans
8.9.7 lumsdeuthsdunedmeimendsnisinds desaunsavildeduazmnuazsinis
TnefjSuddesdatoya Link VDO luszuy Intemet fluansliiiuzuuuuntsdenthydunesines an
Fudiinauedadavinlaognae

9. aaSeuimalulainmsndalviinnndsuuasending

f5udne Feadndunisinfiuiieossouinaluladnisudalnfiinrnndanuuasending o
univedasdaassuiuiiviesinelily dduudasies fiuiasdesiuiunisuiuuomiaudam
widesile gunsnl wardemaisousiifendes deil

9.1 AugATAERIDRaIMNITILAYWALLLAE YeIu1n 8 X 8 M 31U 1 i

9.2 ANEIAINTSUAENT UM 5.90 X 15.65 AT 317U 1 o9

9.3 fFuisdosiniuasianidonisfounisasy ssuundalifhanwdsonasering waz
gunsaldmsuldlurensoudnnude 9.1 uasde 9.2 luustazvios feil



9.3.1 Wedsussensuuumhlsiyaniiun vruiiuld anundie 40 X 120 v vdedind
17U 16

9.3.2 \iByuainindis Sy 32

9.3.3 yns1anen1aisuinisianaszuundalniiainwdsauuaieriing uuu on Grid
WUU Off Grid Wagliuy Hybrid S1uiuuuvas 1 e

9.3.4 gUnsaifagneusznaudis wnileanead szuufndaunsuundan duniesinesanyly
sagl gruau gunsaisna q MAsdeailélulasins wardniegunsalisnaliivnzauda as
ussereadamalulagnisudalnihannndaiuasering

9.3.5 &8 Video n1si3euineluladniswanlifiarnndsnunaseniind Tnggheyihaniiud
Tssnse3svesminends Midewisznaususuduiulasansg suadedulasinis wiesuunussens
liaundt 12 wii 9w 1 ga

9.3.6 A0 Video NM3138U3M A 1UNITUIT93N B UAZNIIATINABUNITINNIL LAZNS
nsIeanugUnIaiAng 9

9.3.7 fauninitivunlitiesn1 80 i wieumndwuudoidoundeudld S 140

9.3.8 fouansnad vy duiug LU Touch screen wuialitasndt 49 i
sesfuszuuUiints Windows wisudeideundeuiile $1umm 3 4e

9.3.9 fszuugaialeadesdmiunisussens AunzautuvioaSoud

9.3.10 Anthenthkesmsteedsawanidontiu “eudsuiinaluladniswdnlwiiain
WA ULAID Ve

f3uihe awdieningednu Uiuup Femsifeud uasieiedle quasal mude 9.3 Wneuldau

vsaviually naanelan1sUsEAUR LAY

10 .annusikazans luniswansaaaLEean
AsRarsanlasInIsaaasunislawdsunawnuluuyinesewaluladsaunardite sindu
7N LNEUTITIAN

11. MsdsuaunuuazRaulun1stissty’
wivendeazdiecu lesuwvweendu 6 via anglu 300 Ju dudnanuasunuludyg) Ineuwds
msdepunuuaztissRuduna 9 aud

ol 1. el 15 % defFudldvhnssd
- ﬁ%uﬁ’]dﬁ’ﬂﬁ’]LLaSLﬁuaLLNumiﬁN’]uﬁg\iWJﬂ
- §5ud19davi shop drawing JUuUUNISARssTUURARTHT NN ULATRTindT
Rassuundann (Solar Rooftop)
- wanssen1sndngrunisiureluaygnadautaserns (a.1) deviissuiasiui

S Qb=
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s »
2 o @ [

- f50d9 anfiumsiasessuundaliianndsnunaseind dadsuunaeai (Solar

Rooftop) wieugunsaifiiendes uduasalidosndt 10 %
Amuauduaianielu 45 Jutudaainiuasualudoyen

w0t 2 awaneiulii 15 % Wa3udaldnisded
- fFudaddunisiindaszuurdaliihanndsnuuasenfindidadeuundani (Solar
Rooftop) Wiewgunsaliiifisadios udiadaliivenndn 30 %
Avuaudnasanielu 90 Jutudnainiuasunludygn

9207 3 9xd1eRuld 15 % WeySudndlavianisesil
- #3udne diflunisiindassuundnliinnwdenuuaseindidansuundaan (Solar

Rooftop) wiaugunsaiiiieades udnasalaiesndt 50 %
Avuauduasanislu 150 Tutudaantuasuuludeygn

el 4 azdredild 15 % ledsudnaldvhnsdad
- fi5ude duilunishndeszuundaliianndauuaefindidadauumdann (Solar
Rooftop) wipugunsalfiifieadies udadalitenndn 60 %
Amuaudnasanielu 200 Tuudnaniuasuuludygn

oanft 5 azareiiul 20 % adSudndldvhmsdsd
- {3U3 fudunsinnaszuundnliiihannndinunasefingfinnseuundean (Solar
Rooftop) niouguniaififientes udueda 85 %
Avuauduasanielu 250 Yutudaaniuasuuludeyg

0@t 6 (ngaThe) swaeiul’ 20 % wagiuidldvianadd

- ffuihe dudunsiamszuusdaliiienndsnuuasefindfidadauumdam (Solar
Rooftop) niougunsaiiiiendas sunaaeuuasyiuussgunsailosiudmiudenlesszuuluih ué
133 100 %

- dawevlusygiitieades Usznause ndngiunisudmeusuanesdnsunasesduy
viosdiu néngrulursuiveniulueygineniulseneufanisnaaliiih wasudngiuniseyd@lduun
spuuNanlnin

- sweruasUnanisiadaguasaivonun 1wy wwasaduasening duiesines seuy
ps1vInue Tuiinua gunsailfesiunsvudlni Tla@nd) ssuuivhauaseunasaduaseriing T
ATUNIY

- AUBUIIBIIUNANITNAFDUTZUUAN 9 UTENBUAIY TTUUNTIIA HANTTNARD UL
waduasenfindAaufinga gan1snaaeu PV String fouidousiofuduliadines wazseaunanisnagey
szuuRARlTh oAt uLAse TindauuInTg Y IEC62446 Wiioumsguduiiiieates 1Wusu
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1

- adsuuu As-Built aumnszany A3 1uau 3 ga viladidnnseiindlng Judinidulda
Auto CAD (*.dwg) wiaalwd PDF duiinadhuuvaslasd 91uiu 3 ya

- Fadegiionsldaunaznistingesdhwmszsuundalwihanndnunaseniing ssuy
asiatn Tufinuazuanana Sruau 3 1au wieulwd POF Suiinasluunaglasi d1uu 3 4a

_ Srflneusunseenuuuiesiu nsldan nmathgedne waensudleamdosduli
ldumSeypansvewmivends nisuenasuszneunisilneusy

o 1% = LYY @ @
- Mvuaudaadaniely 300 Jutudaaniuasunuludyan

uningndes szdngeRunegavnedaile fSudswdweunideniseygniousessuuanms
Twi= waymbeauiieides Tefifeuladslidnietuaundnglasumideonisougyimainnisliihg
lnglaiAneA3y

12. 9ns1A1USU
AUSuARluSRIISsaY 0.20 vaesAAdsvasddulasuseuseiu

13. nsTudseiuanudIgaunnses

Q’%’Uﬁ’m%ﬁaq%’wisﬁ’umwwﬁwzmunw%awaﬁwawf%@maﬁLﬁﬂ%u aeluszeziiailitssnit 2
¥V Suaantuiiuvminerdeldunevimes Inedosiuianisgeuusuudlalildnsidfdain aelu 15
fu fusnaniuiiliduudinnudigaunnies

14. Feulumsiuusziu

14.1 mnfldseylhifiuededy iuiedesiuseiuuaiw anuawnsavesaiasgunsal uas
nsdedrilFrldimduna 2 9 duanfuasumluenansiueunuud

14.2 Fuinazsosihnmahdnmsuundandunuliihanndsnulaeinduundaan (Solar
Rooftop) sanflansansyiauazanunaduaseiing sgrtes Uay 2 ads Wuszezian 2 U wieu
Fodemsaumanstigednudanualuiianaifulssiu 2 U lngalddosng o fiAntuieiunu
FuRAvaUYRITUTIN

14.3 wnuminede asranuingiuidninfangunsaliiligndies viefinanimenideriivua
wfnss saeauuRsntliigndawdeliidoudes Fuidesiiiunsasunieudlyligniedeeriui

14.4 lunsdiiifan gunsalins  ian1stigademeaviedennunmduiisanandefisnainves
findn viomsdnsdluszwinanauuseiu Fuiesiidunswasuieudlaldedluanmansldo
Ioidaudin a1elu 15 Ju ndanlasuudsnumingdy

14.5 dunefmesfesduysziunisidnuegides 10 U duaniuawaluenarsiuteuauudi
Tneiienansfussfunnuisvduan wiedunusmmnefléfunisudeiiediugndes
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v 14 1 4 =

14.6 §SusnedsaiuiiunslagdiuiinilaSuudsanumine den Tudeuvieudlueiesdnsuas
o Py @ v

aunsal mudasulsyiu faztuumiinede veanudvansnazdnvigaunimidunis lneaildane

) uey i
fisdu fFuiedondudiuiiaven
15. Savlunsinns

fsuthaasdasindsneToyaraguiinveulasans uas fuitRoululasins wioumdnguaud
fmuanade 6.11 nelu 7 Juving dudnaniuvindayan

15.1 fousuiunisfians Q’%’Uﬁ’]’qaé’mﬁﬁwﬁuﬁLl,aziﬂiaaé'w LLaL’aaﬂLLUUEULLUUﬂﬁaG}é\"\iLLaa‘ﬁ
%1 shop drawing u,aziwaxLﬁamwmﬁaaﬁlﬂﬂmqmi aueayliRdeunineduniely 30 Ju
Hutnaniuasuuludeygn

15.2 §Fudndesdnuilasaiiuasiuiivesernsiifngs TnedodnfFudnesudaninituiienesuas
Uinadnsmadlasimaton Tnsalidenfodminededdunsuiusda q dudy

15.3 Q’%U%’N%ﬁaqﬁ%ﬁumwaaqﬁymL“z'iausiaizvuﬁ’umﬂvxlﬁ'mhugﬁmﬂ WA¥N1IVRBYYN
B q mmmhsnuiiiites Iedendufsufinsouddidumsviemsssuoiome

15.4 sziumsindanniiaaudemesooesuamindauvassunsudodyana §iuds

AaISURATIUANAINETIAATUT VLA

16. mMsinausy

Judsenausununisisfineusunieuenatsusznaunisiinausu Wiugldauniaynainsues
uinends ludeniseeniuuszuurdaliinanwdisuwaofindinndeuundaan nsléoy ns
thyeinw maudletlgmidesiu uazBu q swszesnalineusulitiosndt 5 Jwhms Teegiuradu
fsuitaveualelumsinausudmn

17. aanuiidnsaiwavanstudayainuiy
ADINAaNe @nUeSNITUR  unmInendawaluladsivueraAs Ity
AERUA1 uYsu Lueilns 074 317122

dwa sujinda.s@rmutsv.ac.th
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