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WUN 1 Tan1uanll
1.1 ﬂ’J']ﬁJL‘ﬂuu’]"U@ﬁIﬂiﬂﬂqi

aotumeluladwszaomndndgammeaianssts @aa.) WuanidumadnmauazivTndugs &
Yaquszasdliinisfinw duaduinsuasindndugonmansaey maide Tuimsivnisundsay 35w
USudeu dievienasdauy nens sumsiauninermansuazimalulad uasngyihgedayansss
waziiulousahadmavlunsyjignisiduaaiufidsdu (Sustainable University) desnefia n1syjsiugnis
aadanuiidsiu fo dean ssandulneiivati uavielald quanaziannszuuinmivedan uwmims
sedanmiufissdutl Redulfideld “Usvarvenmsugianaifios Wugdwiunmsdadula tlugnisata
tadnnazyaansivetududiuiinsudsuaaielilddeufifsussasd (Social Change Agent) Tag
frihuan a@9a. sathiliAsmsduiunuiensiauegdiduly s Wmnedemsmaniusynause

Wavianed 1 a¥19n158d2u9909098nANEN (Increasing the Student Engagement)

MswaLINsAnwINTEsuNaeu néngns wazAanssu faeaunsnauianndilagunalnves
mMsfauAfdu uay “Usvgweaasughaneidios iliAandiiensiamnindne lasnns duasunay
aﬁ’uamguiﬁﬁmmia%fmgﬁmmmiLU?{auLL‘Umaaﬂﬁﬁ'wm (Social Change Agentllmglauan sssunsuley

Y
'

&

wazatfuayuianssuitevdevasuliindnundudiiiaidulinssioduindon (Green Heart) #3nonan laiflg
ane $u3 1ilawaztlugnisudia

Wavinned 2 a5 1emasudTonazuinnssufilaniay (Demonstrating the Impact of Research and
Innovation)

mAdeian ATl ARanmsiudunsitaunaunwTiniiaeaunsnidmnevesnisainanusiung
N1991M15 FUITN quaen1edeny degnisuiledyniaiueinay LAYAAAINIAA DLAT NITHAILA
dawnndey mugluiumstauuazaiiauinngsy WisliAnauddy

L'ij"mil"l‘élﬁ 3 a%f'mn'lsﬁfi'ms'wﬁ’wmu (Encouraging the Community Engagement)

mMsasamstidausuiugusuiasdseuifidmnelumsiaudn@nwiuagyaainsvesanitusi
mMeFeuisuiuguvu Inounmsiaungunmdin mstaumdnuuazdsnnden augludunisimun
ilesuardsnvegnadsdulnoruiesufiRnislugueu (Social Lab)

Waned 4 aalassesiugunazaniwandauiiiufinsiudawangau Building Green
Infrastructures & Environment)

msWaurlassadeiugy anmwndon uay szuumsuimsianisiidudasfuiunndoudioly
infnwuazyaanstiiFeuduuududy (Assimilation) Tnsnsldynituiluanisuduuvas Fouiuasidelu
3839 (Living Lab) iieidusunuuvesdinudid iy

Wsanedi 5 adeassAseuunsudmsiidediu (Creating a Sustainable Management

System)
NSWAUNTEUUNTUIMT Huseideu naninaet wagwwiliivesuaainsuavindnel lagdinaln
Ann1sUszanunsinauswiuynmilsanungluaadusazateueniiieiinnisiawaniduligainy
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At Weliianisianneginlugusssumuunuinuinsinw aaduldivungnsaansidegn
winnssusiudwadenwasnaanu lneiidszasdlmnludinlunisidueenuuuaineass dans asaesy
| % ¢ % Y o AU A . .
aussauzhazuusduiuasdaiug waluladuinnssudideindagu (Smart City and Green Innovation
Leader) 198n15978a0012£1an5 o UL ALEAAIUANST WA I UNALNULALLRNITNAINULEIDNRE ATDNHITU
NAWNULUUNENNE1Y Judununveddasanis Smart Energy Wioannisidndsauluiinieluumine s
et lmdudunuunislandanueg1saasesluwras lounun vosan Ty wag annIsigwa 194N
Womdmleada Snnsannisudessusulaeanlendiuussennia uassaueyinudwindeunisluanidu

1.2  danviuaUoefy

1.2.1. anfumaluladnszaomnddinunmsaianseds deieludiFondn “girdre” faanw
Usvasdilifinisiauesian Wieoonuuuneadns dam faks way nnaeusrUURAALIA N uLAsD find
vundsntenas Tufiuiilsy B guneUssann 9,000 Musng wieuvisdediussuuiigaivauliiives
9113 (MDB) Tnefigunsnifinnoudaluif® (Circuit Breaker) ilhusuenszuu a Usnumeluiiuiivesenans
uazngueIasiiidnenmlunisiae Tiun

® gAsANzATAMARSERaTNSTILasnAlulal e1A1sAnEAaUmMans
®  91ATANYINGIFNENT
& 91ANTALUINITTING
& & A Y v Y 4 X A A dao a &
wennil Tuiiuilaw B §aenauszneumeeiansivdinmseiiunineduniidngninlunsfings

syUURAa T nnasuLaeindladnratgems aely msyiinisasiakasesnwuussuululouil

£
a

Tnefilsfadnunsanziuansiuansd seilielmAnustlovdtunsantugean Tnelufiuilsu B @
wlidnunsanizvesiuiine
1.2.1.1 uillou B fvwasauilalugunntdn
1.2.1.2 fimasinnutesdiulnglasulniananaistiou 24 kv ves anu.
1.2.1.3 finguenmsfiuszneusheoimsisounazenmsufiinistsdinlngifulnannansiu
1.2.1.4 fufifiannsaideslasluginguennsvesinedenistuumnviuaslsmeuald
122, goudeiausazdouaussailudnuaznisimienssualinssninsdudeiauefuaniiu
IUEULLUUﬁ'iyJEyﬂ%mJWEJlWW’] (Power Purchase Agreement, PPA) titsaanuuurioads $am Anseszuunan
I INE 1WA A RT UUNAIAIAINEILUUATU9RS (Turn Key Project) LLazQﬁlﬁ%'Umiﬁ’mﬁaﬂmu
nniLazaRvesanItus aeluiagFend “fiudne
123, fFuisasfeseeniuy dam Aasauasnndeussuunanliimdsnuuasofinduundnily
dnwaizosnuuulazniendaairsdsliausafndeenuuulddn Tnedesiimnsgoonuuuasuuiusomy
Fonunvamheauantusie Mfetedinsuday
124, giudeausdonhanudilaludernumuioulsnsiauenailidaay uay fiudeiaus
wendeBuniewietdesslnseduinannsilidvihanudilaludernudnann vie aziagliufifam
fornuiufildlunsdiuuuiifedaudstulitomudedaduromsidadundn

125  doausmiulsslovdunnisandu



1.25.1 fBuauelasinisagdionauedniianisuazdolnihanssuundaluihuasending
vuvdam fifiauelasinishnienunisldeuasadudosasdidnindnsalrmluudmivesns
Iniuasuan (i) silfiauslasnisdosinsaniesinuiuunisldlai Kiowatt-hour meter
(kwh) udathmiesanvesTunailwiienn Solar Rooftop findslsaniSeniufuanidu uas fiaue
1AT3IN159zA0ellAnAIAUABINITNAINULNHYS On peak demand (KVA) wagaA1uin1sseifou
wazAn FT vl madumsnsiiaueluadsilidauuisunimasliinlduasldsnsailivos
antu mudszmia now. lnsaniduasdelninlusnafesasiisnindnaaluihidiauelasans
auamilundavivaamslaihuasvadusesifou

1.2.5.2 favesiatulasinisazdedauaununsandunuitludissesiian 6 ey Lieu
usnazsiuunudule Tudisszezna 1 U swdudunwiule waglutisszeznadin 120 az
Aduauiule

1253 mmd mssmnioudu AFesdnelimeantu viemhonuaatudu feilumss
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1.2.5.4 fhandunsindeundy wuhiiiangunsaifithiaidevevionuanuiiauniles
Asudnsagdeussniiunisuily aelu 7 fu

1.2.5.5 naussleviidudue (@63 fesauslifuandudiudy

1.2.6 s¥8gaIALiuNIg
fMuASEEEIARRRITEUL Solar rooftop Aumwafdranisenuuusarausluiuiileut 1%
winadameluszeving 12 Weu Tneanduassvhnsvelniiidusvesinan 20 T audayan
1.2.7 formuaduinly
1.2.7.1 mnaatusuiusiedldnuiiuiinniisa Solar Rooftop fauslnssmaesinnisie
§reaunsnl lnefiauelnsansfossuRnvauaildieieanundiasa
1.2.7.2 ouAuandnyandi 20 fiauslassnsdesimsuiulsanmgunsaindn
nszualilih Solar Cell ynusisloegluanmdifianusiung Jasnste
1.2.7.3 ‘Vié’wm??uqmzammmmﬁzym 20 U Tﬁu%mﬂqﬂmzﬁﬁgwmLﬁumaaamﬂ’uﬁmwi
andudiui gunsaflasududossenauliiauslassnmsdiiunsioneunarusuiuiivdsenlsoy
Tuanidu Taeanldreiduvesiauslasinisies wazdidunsdnnisunsivuneignisldauedie
WHNEANATUVENIYINTYTOAULNATIILAING
1.2.7.4 spsgruaunmnizsde iewinmfndszuukdslifuuuideusossuusming
drauelamnisdeadonldiadosutasnszualiin (nverter) fiiunstunsidoudenslufiadag
FrmhefiAsadeaviniu dufugunminifindneaninannszuy Solar Cell annsniusodldang
aanmniloudulinannslafiuasualsdmine Wulunadedvuanisveiiuaiesiuie
Tnwwuiussuulivesmslniuasmans
128 swandeatermua (TOR) Haeduduniwesdugnmsneadrauareenuuunanliiituy
1a4A1 (Solar Roof Top)
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Tdnglu 01ans vesrindng

fsudsaedoseanuuumsinda n1sfuuas mssdelai nisthgednwanudaende  Taelvild
Usleviigeanvesnsldiuiivundsanlsanlaedidmananfiantlaiosndn 3,000 KWp uazildnsan
au3350Ug (Performance ratio guaranteed PRg) dsseUlaidnd 75%

1.3.1 fieuinuszansannsldndsnu (Electricity Eneray) anmAuReINIINATlnTigan (Peak
demand) uazduasunisldndanunauny  aeluaatubidusuwuuiunmsdnnisndanuiazveienag
vy denusioly

1.3.2 iodnadulffuwdaoudiumsuimsiamandsnuegiedslsiuindng s
Uszanwu sizembenuiiaule

1.3.3 iedaaiunszuiunsiausniumsuimsinnisuazmslindsnuliAnyssavsamgean
aeluanidu

1.3.4 Lﬁ@iﬁaamﬁaﬂﬁ’uLLmuaq%’ﬂﬁwé’Nmmmu‘Iammm%’gma andgymuaiy wazantaym
danndenvedlan

1.3.5 tieanmltinelusnundsnuiigapavesaaturinliAnnarseUssmalngsm

1.4. pruantivesgudaiaue

1.4.1 fANUEANWNTOMUNY VU

1.4.2 lhYuypraduazany

1.4.3 llogseninudnianis

1.4.4 lifuyanadsgnszydelilutadrededianuuaslfudsdsudolidudfsnuresmmiasa
vosiglussuuinietisasaumavainsudayinats fesndsdfyanaifinuduiudingdnns nssuns
fi¥ans fuimns giisunlunsdiiunuluianisesdfiyanadudie

1.4.5 Lidudfnavseloviisanfufuguteiaueed uiirdudeiausliunantu a fudy
UBLAUBLAZIIAT Y30 VLaJLﬁuﬁﬂizﬁﬂmaé’mi‘]unwﬁmsﬂ’mmiLLsu'ﬂsz’TuasJ’NLi‘]uﬁiiﬂumiﬁmﬁaﬂﬂﬁgﬂﬁ

1.4.6 lmLUummiULaﬂawamamwmmu Feonaufiaslusendumalvy Liuussguiaves]du
Fowaualficddliaasiondvsauduiuguiny

1.4.7 ffudoiauefiauenaluguuuures "fansmdn dosdauanifddl nediidonnasians
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wiifl wazanusuinveuluuSunay A M30LAAMNT YR VOINUTINAMSNUINATILYITILAN
EBUYNTY
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s ingUszasd Ihfidnauesan lauesmanusiegluninauesiaadsise Taeifiumdesnudus
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nansteyamamaiinduq hiuldmuinguszasdvedlasens wieuasuususeslaogildunavesing
dudsduiauasiodindne efinnsaneudinoudiiunisiads §¥uidasiuiinveuluniseanuuy
eazideneiasuargunsaldug WuAnieliidulunuinguszasdveuuy swasdeausznauuuy
anmituiilunisfadeuazgunsaiitiTuiaedosiufisreude Ui uassafiuriaiadielinisieasns
Fulumaingusvasd uazmudorinusvasdindne ewiifsudsasdeseenuuuneasne Savmuasiind
vouniigsuinseiosidunsdl

15.1. d1999 avndeuneandeadauiinonine Tassadrmden saruiiannsgunsal iienns
Ansauazuiuusilassadauazanuiimuderimuadeil

1.5.1.1. Tassa$ramdn (Steel Structure) vosmdsananssouiminiiutues unawed
uasefing uarlassadresesiuunuargunsniduy Ifedrsanafodulunmumasgiuiidmun
TeglumnusuiiaveuvessFuisnsusulgysei/daudadlnadodhinsynu/wasuuUasia
Uasnsigluniseenuuulassaiiyaussuuianveseiasianas lngenlddngluniseieiiiu daudas
saqdies aeflunruiinvevvesiuinezinGonfeaiiuduangiinalals

1.5.1.2. Wuinadifesedlifnanssnuiiasriligunsaliendomenmia delu ms
gunszunnene warlifnvnsmsvouludiuvesituiifinge Inverter fasiinsturosdauazings
iPesUiueINA
1.5.1.3 sUnuunsinseinnutuaudausamngautuiuiifafdniainng wmngaumis

nfvirdaz lasuANULTILYaUINED Y
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1.5.2. @onuUUAaai1e sAMuazAnAs Solar PV Rooftop Tnefituiiuundsanenans uay
AsauAgudadsil

1.5.2.1.00N4UU dnmuaz Anss sruuraaliindinuuasofinguundia uuuaTUIeas
(Turnkey Project) Inegunsainnegdbinsudiuiaziauaudfliiduluay seidounguuneves
vihsnuaa Ity ffdes mudouuziily gilevsuinavdnnsufRdmiviuszneuianisuan
Tt wasaunasoniingarnmalulaguusinlolamdn laun wszssdygfusznoufanisnaenu
.6 2550 NNTENTNAUNTEIVTYeiRnIuANDIANT WA, 2522 seilaunisiniinuasuaisitnaeg
nMsidenseszuulassgluihiidaduly Wusy

1.5.2.2 9onuuUTam Anfeszuufinnunisyiney (Monitoring System) 7i5835Uszuuns
UIMITIANIIWENU (Energy Management System.)

yaguUnsalszuuAnmunisndnlilihddddmiunisia msdudin mssaAuteya s
Uszananazuannanneliin annzwindenvesszuundnliiimewaduaieiing dedaunse
sossunsldnuluaudious Ineyagunsalssuuiinnuniswdalni iduluauuinsgiu IEC
617241 lnpiinsussaianasmenauivanes Usenausmegunsaingn laun

o nsesiandsanlaidh
o Fesinamnndey

(1) wSeenAudwE (Pyranometer ) first class

(2) Lszmma%’“a’mqmmﬁl,t,ma”au (Ambient Temperature Sensor)

(3) s IngUMYILHULNITALLAI1TIAS (Module Temperature Sensor) agtioe 1

R RBIRN

(@) w3peTannuEiay (Wind velocity Sensor)

yagunsalienlosnsnsiaiandany, indesUszinana uazdiiugunsal Tae awnsauen
fapndanulifindalfndunesivnesnnd wazmslindsnuliimneimsidan svuu wde
Iyt devldmstuiindugudeyaldognsgniewuasiussaniam sauia azmnsensldo
TnganansagA1nisudandsnuldiiaiesduosines uaziniosinfinea flonmsiiands uas
aunsaidenleadeyaanyngunsaingaafandsulrifimnenmsuiwaniuai Monitor u3aaudiui
AudnsiBeuit samfansdstoya ON LINE uanwmaluszuy INTERNET Sadusuuuuns uananai
¢$umspenuuuianzvasantu uwuy REALTIME Taefigunsaisalussutlitionnind

o mesInAmndsnulniinvesszuunanlninglswaduatefindaunsasessunisideuse
UoyanIy Port 1xRS-422/485 & 1xRS-485 with Modbus RTU 1x100BaseT with Modbus
TCP and SNMP

1.5.2.3. faseszuusniuan vhanlansUaenaiy aunuaaintiu mmqﬂzﬁwmﬁ 0.9 Lung

15.2.4. famsiulawdon Platform dwsunistuluyieuagennueas Solar PV uag
Un3s3nwgunsaluumaan

1.5.2.5. fnsamaiu(Walkway ) dwisuiiuluvinaruazeinuss Solar PV waztigaine
gunsaluunaee igualaegaliuseansninuazuasnsiy

15.2.6. famssyuutnuazdainin Ihfismedmdudaivinanuazeiauns Solar PV



1.5.2.7. MInadey t douiiindandsnisfiads gunsal (After Installation Site Test) uay
nsaaeuldan (Commissioning Test) itewdeudmsumsldaudendsonlnidgssuy
1.5.2.8. \iutiuiin sauindeya Annunanisnds esenunanIssaaungings el
ffladn szuviiuszansniwgean
1.5.2.9 finseszuundoanastin (CCTV) ieihinnuariasnste
1.5.2.10 amé'?qﬁ’aﬁmwaqLﬁaixﬁumaﬂiﬁﬁﬂmaﬂwﬂ
1.5.2.11 Aneusalsifuypannsiiieados vesiindis
1.5.2.12 daaugilensldfann msthssfnwuuunasionansineafifeadedifugindns
1.5.2.13 Uimandansie waziinmsvigednwidstdestu ielviiuleisguuiiussdvsam
GNGLRRIRRLERIT
153 gFuidosszanunu Tuuwgiine fumhenunemsifedes welilsluoyge
feas1en Inealdnelunsuszanuanunnedne Wurewiudng
154  fFuieionszaunuiunsilssnugaamngsy ievosysfinisnoasrauasiinsa Solar PV
Rooftop Wagsiufien15ueaunInmutamvue NN A7 VBRI NIy
155  FFuidessranunuiunsumdsnumaunuuazeysndndanu (DEDE) iiovooysT
Aoadauaziinge Solar Roof Top FAUTNTVBYLY WAUTDINUANLNAINA9Y TriATUNIU
156  gFuidessranunuiuangnssunmsmiuiamsndanu (nw) Tuuuginds iieve
ouifiniseatauazinda Solar Roof Top uarsaudinsveayganiudornmun ninast fnaq wes nw,
Tasun
157  fuisdesuszanunuiunislifiunsmans (MEA) Weverunulaliidhiuaedwenis
Trifluasvads dFuinsagdessuiaveulunisdawsuiienansteyaseasidunmanallaluuwlay agkuy
Tnunmsfindagunsallatiihuazdugfiesiludusensiihuasuaadiefinnsn Taserldaneluns
USZaUIIULAZIAFSENONE TNV UATDIN UL TUTBINT U
158 nmshnssgunsailvifihdinislafiuasvans sxdoadudniums Téun Arsssden
pnaeuuazATldTslumsiindagunsaliadosiafinsiihuasuaadeniivludiumes Solar PV Rooftop
naeaauAUsziugunsaiinslafiuasuans Fonifu () mefFuienduifunissaildaedud
159. Yanuavgunsalsqludauifeadoatumslnitunsras Aldlumuddiuiasios
SuRevousdunsiniulunmudefmunvesnsiniiunsmais nmsasuulasian waggunsaiandyan

A7}
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dielidulumudofmuavosmsiwihunsmars Tursuinvesnuifiudinededuadifumeiiadio
vowFsuuaudle addadldtumnudiuseuangiineon

1.5.10. FFuiasdesUszaunuiuninsnuaadusiegfifetos fussuundnlniimdsa
wavorinduundsen ieliiduluauderiivua ninast dnaq sesmsaanduliasuiu lngaldanesineg
Huves fiuireiedy

1.5.11. fFuiasfeshmausuupanmitufinihaueatisian fesufsnumuieienon
Aeasrenietagdug Atavrnsvihauluiuilindeuvha giudssdenididendrnsmIsutinu
anufinoaina

1.5.12 ledugadygnelaih fBudeiausdoaniinisiodne qunsal favmn uazuSugiiviemils
monulnegiudoiausdossuiiaveudldieiesauudiaia



1.5.13 davhgudninFoud $1uau 1 330U o ava. wasRnssruundaliimdany uaofinduuy
waunay suelidesndt 5 kwp uagfadsszuuiniiundanulnihussaniamasin Battery wu1na
ndsnulnilidesndn 15 kWh 91w 1 szuy LAZAARITEISUTEUUMSUSMSTANS ATy (Energy
Management System.) tielifuaudnisFeus Trfutndne 019158 uavyaaavhlufiauls

15.14 goudeiaus fosununimiamienisiving dnevenmmiuazinalulad  Tifuyaains
vosan1tu éin yaansiifetesiiguaszuu dndnw enanse vietnide vesantu maemengvesdng)
fiudelauedosansnnisliou vuide madsunisaounasiineusy Tieusieatuszuu finisiads
uAtn@nw wasdmihd eiduaaiuuiinisSeusiFomasny

1515 fAndsan1fivszquuana3salifin (EV Charger Station) atnstios 2 g 1u DC Quick
Charge vualitioanin 120 kWp W1un1snagauautinulagiyu PEA VOLTA PLATFORM 977U 24 99
V31PN TIE LRI

1.5.16 Ansiaadosiiotn du P.M. 2.5 uag P.M. 10 wioussuaninasgwios 1 9auazihdeyaly
wanafigueSousle

1.6 asRarsanranisudsiududeraue

16.1. TumsUszmadudeiaus feaia fiaa Solar PV Rooftop anituagiinnsandmien fiu
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ay 1 ad lemenuauimthvessumilasins wasiiesufinnsanudledymiedadossineg lums
ALY

3.8.  nsHnausy

sgwihsmsduiunuieatuasinks gunsal f3udsasdesdinusumstineusaliud yaannsves
antufiagshmthituszanuauAeatu Solar PV Rooftop Safugudng - Tnefiuinsassdosdnmian uas
gUnsaivnuailélunisiinousy 1wy gile visde LUy Presentation ¥As1a89 “a*

3.9.  MIATIRTUU

39.1. ffuisazdeaduiiuiiaveu dnviedesilegunsal imihiuasfideavgeine luns
neaeuliuuRazaTaeugUnsallwihneldmuteriivun ndmnfaduarusuudaisusesudiazsos
deasusenunInTvaeuliuiginane nelu 15 Ju

39.2. ifielinmsnsivdeuiiusAvinmgsan meSuisdesdineteueiosiiogunsaiivari
wuedesdielunsmaaou PV Panels in3asilonnaougunsaliosiu edssflonsaatandssu (kWh meter)
wdnsileTannuduvesuauardug Lﬁa‘wmaauﬂazﬁw%mwmaaizww%’auﬁ%%’mﬁﬂﬁlﬂﬁdﬁwmuﬁmm
u

393, mansniunulrdensaiuneldteulvvemdsnulniindsldmuieeniuulaglned
NAvDINTNAARUUSEAVS N MYBsTE LY Snsnduanssauzyesszuuduluaminnasiy

3.9.4. msnnRiuIriemaiumelirnznssumsiginieyiRiiuounaznnamageunn
flafiy msldnusudsruuiineaenadostutongmnsuasdermunvomnambenuan il
ATUNI

Avy v

3.9.5. MIRTITUNUaEATIasumufdsuTeesnuuuliaglinduluaudeivuanuduan

vanail 4 derfvuameiumeiiavasgunsainan
4.1.  wnawdalwin (Photovoltaic)

wrarBalalitn (TIER1vY) Wugunsaivdn sedllfimualifinasguuasauaudidsd

0.1.1. wueifafmdsdelihiafgsandulnihnssuansdlddesndt 550 wp evnaeui
A"z Standard Test Condition (STC) fifAduLaseTing 1000 Taf/m3a8R3 Al gaungiiung 25
gImLgaLTed Air Mass 1.5

4.1.2. UWNWARLAWITRG (PV Module) yjnussillauesafesssyiaiesnon1si Ju uazan
waslwihasanvilounu

413, WHaradLAIeIindMauesAdedldfun1siuUTeaIngIu Interational Electrotechnical
Commission (IEC) #estelil

4.1.3.1. IEC 61215 Crystalline silicon terrestrial photovoltaic (PV) modules-Design

qualification and type approval
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4.1.3.2. IEC 61730 Photovoltaic (PV) module safety qualification
414, Funduvaduaeniing Ansenasseaelniin Junction Box) wietasioans (Terminal
Box) MiimsUawiinvidedihilndonegrsiunsaninsonaseanineniauazaniziindenls uazsiosdiTan
JostfumsTuveninelundesteaelndosditofiiunuduss wasdseiunstestulitosnin P67 uay
fasoanglyl PC connector cable Fouduwia MCa wiafiniy
4.15. auantRvaliudlenaaeuiianiiy Standard Test Condition (STC) uazAnasTAnIINa
whesdianauifosaosssielud
4.1.5.1. Module efficiency ldtleanin 20 %
4.1.5.2. Temperature Coefficient of power Liilfiuni1 -0.4%/aFgaides
4.1.5.3. Maximum system open circuit voltage 1,500 VDC
4.1.5.4. Maximum over circuit protection litieanin 1.5 0iAANTEULERA993
4.1.5.5. Junction Box flszaunistlesiuliivesnin IP65
4.1.5.6. PV Connecter cable type MC4 #50fn11
4.1.6. M3sulsziununImves Solar PV agsadlasunissusasnmunmunslitdesndt 12 Y
(Product warranty) kagsulseiumawmanlninagaesiiussandnmliddesnin 80% (Linear performance
warranty) AaefszEEaR AT 1-25 nLENeIER S
4.1.7. awlu Solar PV panels é’wwa"’wzé}’aqﬁﬁfm Ethylene vinyl acetate (EVA %39 Back
sheet polyvinyl fluoride (PVF) Film w‘%ai’aﬂﬁuﬁﬁamm AuUntUNIUaiunensyanlauiia
Tempered glass %3o Yanduiiiinuandfifisumiuaznuseuss UV
4.1.8. N30V Solar PV panels fiosdianumuilisindt 30 fadunsuazdesitanianivian
langUaonady TauAmy wlass mmzé”m%‘uamﬁauummiw‘%awé’ammmmawaué’aﬂﬁqaLﬁul‘u
TnefiRnraduymBeaudfadlaiiids

4.2. w3aswUanszudlniin (Inverter)
dusutonuananAlaves Inverter TrRasadonldaudenmuavesnisiniiuaswais
(MEA) wfiastesanfuszuulnih (Grid Connected Inverter) fandnusdaseluil
4.2.1. Puedosudainszualnih Transformer Less vunaliitiosnin 60 KVA
422, Suneimodvesszuunasliindesdudunedneifiumstunsdounuussne ¥eens
TWihuasmans “srefondntaeiBunesinesfiniunmeadeunudermunadmivdunednesild Tussuu
nan i Ussamidendedulaseneesnsiniuasais
4.23. \Juiveuaziuiiléunsmaseunusnnsgiu IEC 61727 Photovoltaic (PV) systern —
Characteristics of the utility interface wasu1n3§1U IEC 62116 Test procedure of islanding prevention
measures for utility Interconnected photovoltaic inverters 1AgADILUULDNAITIIEIUNANITNAFDUIIN
AudnaaeulusEivaIna wu TUV v3e BV Usenaunsvesudaldiangunsal
4.2.4. Uszandnm weighted efficiency (CEC) laitiounin 98%
4.25. wasnulninszuanssadn (DC Input) ﬁﬂmauﬁﬁﬁqﬁ
4.2.5.1. 5935UMsIFULEgean (Max. DC Input Voltage) Iéilaisiindn 1,000 VDC
4.2.5.2. sos¥unszualyiiiivdngsga (Max. Input Current) dilaisnnd 120 ADC

[

4.2.6. wasulwihnszuaaduvieen (AC Output) dRasaudisiil
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4.2.6.1. Maslviinsziaadusuvieen (Rated AC Power Output) Hvualidesnii 60
KVA (saLp3aq)
4.2.6.2. Pnemaslninusnggegn (Max.apparent AC PowerOutput) hiaenin 60 kVA
COGERR)
4.2.6.3. aunsaanenseualivioengsgn (Max Rated Output Current) litaenin 120 A
4.2.6.4. awnsaldanuiuseuulii vila 3 phases
4.2.6.5 fifaraudvesdyaadlii (Rated Frequency) Winfu 50 Hz
4.27. anwndenlunsvinenu
4.2.7.1. anansaviraulalugiseamgil (Operating temperature range) -20°C £14 +60°C
4.2.7.2. 852002V ALUUNAAL
4.2.7.3. dsgsunsdeaiunu wazei (Ingress Protection Ratings) IP65 vi5aRn
4.2.7.6. fnsuanEn N1 LED e LCD UuiiA3eves Inverter w3e35n158uil
AN
4.28. iowdasnszualiiiiadesiuszaviaimgsan (Maximum Inverter Efficiency) lsitfoenin
Sovaz 98%
4.2.9. Lﬂ%lENLL‘UENﬂi%LLﬁlWﬁ’lmuﬁﬂQﬂmuzﬂ’]iﬁ’m’]ULLazéf\‘iﬁ’@Uﬂiiﬂr}hu Mobile Application
¥ethedonssil
4.2.9.1. @1150ULERAIA1 Software Version gt
4.2.9.2. A1504aReAN1NITITNSELEEEY (AC Status) WU uses,gnuAdud 16
0.2.9.3. &5 Inverter Pairing gunsaililonanlwls
4.2.9.4. farnmsidousedie LAN 1P 14
4.2.9.5. furnnsidousiesne RS485 16
4.2.9.6. il Communication port laglt Modbus protocol interface é’m%’uﬁamiaéﬁaga
¥94 Inverter iU Computer
4.2.10. fisyuutlesiuananuraunfvesszuulnin Over voltage ,Over frequency Protection
uay Anti-lstanding Wuluaudaiimuanslai, § AFC dusudesiy ensanlaad LuuAnaanglunie
Ansanieuand1niu DC String YN9AT
4.2.11. wdosdasnszualiihiimwanssalunsdoansdeyasmenisifensiertu port innsgiu
Hueghaties fail
4.2.11.1. RS485 lyitiendn 1 90
4.2.11.2. Ethernet (LAN) liitlosndn 1 qa
4.2.12. szuufnmuuszLiiuxa (Monitoring System) éfaﬁamamﬂ’ﬁaéwﬁaaﬁaﬁdﬂﬁ
4.2.12.1. @131509@01UEN1SVINUYBITEUURIY Web Browser 98¢ PC %38 Laptop 4
4.2.12.2. @131509@01UENIIINUYBITEUURY Hofie 59950 Android wag 10S 14
4.2.12.3. UAASAINEIU Energy WU, uaviiow, wasdl
4.2.12.4. uanselaainnsuanln Lifetime Revenue

4.2.12.5. u@nan1siUSeuiisunasanu Comparative Energy WU 1iow, Quarter wagl 1
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4.2.12.6 wansanmgiionn1atagduls wuanuduuas, anuidiay, saumgil (Jusuy

4.3.  YalATRI193095ULAY (Solar Mounting)

431, ylasaiusesfulsesesnuuulivunaiivigay fautiunudiuss aunsonusie
ustausnedifienmdlddnnt 25 wesdowdt uasdminuedeasiaiasesiuaunsazadliansni
devnesonuuluswedasainwedlanaimdniuage1ns

432, YlasadesiuksiosomEasAunLATgIuNAndasliih vas tan. vl
ngvneduatiuagn niemumuuziivesnan

133, rlasainesesiuumasfosannsanonsenifutudusznauldaude

434, Fan yalassaiasesiunaazdesinanlansasaaiy wu ogfifloy vie aunuias
(Stainless steel) wagsinsyuelulad ity Tan
4.4. aInvannaudnludf (DC Switch %3a Circuit Breaker)

4.4.1. DC Switch/ circuit breaker dmsulosiunazuanieas Inverter snulniinssuansdl

4.4.1.1. senuuvdmsuldiulniinszuanssdmsuszuu Solar PV lnglanig
1.4.1.2. yueidanszualiihdeiodlifosnin 1.25 wiwesiidanszualniiigean (isc) ves
3¥UU Solar PV rooftop

4.4.1.3. ffifinnszuadniees Isc laimnin 1.25 wiwesfitanszuageaaues Isc 19938UY
4.4.1.4. aansavameasivilalaglisosUanlvan
4.4.1.5. fffeuswuliinszuansaldlisinni 1.06 whvsussiu Voc vesszuy
4.4.1.6. 3 Indicator UDNATLNUILAZANIIZNITIINIU
4.4.1.7. dauanURnuunsgu IEC 60898 e IEC 60947
4.4.18. Aesanelugdmivgunsallaeanis

4.4.2. AC circuit breaker asfuuazanisas Inverter fulifhnssuaaduiinmaudfcsd
4.4.2.1. \Yurila 3 phases
4.4.2.2. ARAANTTUERADT Icu muNan1sAIULAdesliitouni 10kA waziidanszua
Ampere trip (AT) laitioandn 1.25 wihvesiiianseuadngeengegaved Inverter
4.4.2.3. daanUfnuunsgu IEC 60898 s IEC 60947
4.4.2.4. fesanelugdmivgunsallnsianis

4.4.3. Circuit breaker dusutlostunardn-Daasifondefuszutlniiues Inverter fuukedng

I van (main load center) Imaﬁﬂmﬁﬂwmzﬁqﬁ

4.4.3.1. \Juwilin 3 phases
4.4.3.2. ARANNTTUANANITAUNANIIAIUIULAF 09 MUDINIINAANTELASAI995909 Main
circuit breaker vasunsnauaulnimanudsaslitosndn 10 kA uwaslififinnssua Ampere
trip (AT) liitfesndn 1.25 winvesiiianseuadnueengegnvas Inverter
4.4.3.3. dauanUfRnuunsgu IEC 60898 w3a IEC 60947

4.4.3.4. fnsanglugdmiugunsallagianie
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4.5. qﬂnszﬁf]aaﬁ’u‘lﬂnszmﬂ (Surge protector devices)

4.5.1. gunsaidaaiulinsean PV surge protector é’hulw%ﬂszLLamqﬁﬂmauﬁ’aé’aﬁ
4.5.1.1. sennuvdmsulanulniinszuanssdmsu Solar PV lnglaniy
4.5.1.2. figuanUfnuuinsgiu EN 50539-11
4.5.1.3. Aesanglugdmiugunsallasianiy

4.5.2. gunsnitiosiuluingzenn AC surge protector sulwinssuaaduiinmaudfssd
4.5.2.1. T¥iusguuluin 3 phases
4.5.2.2. finauantanistdasiu Mode of protection fasanunsadesiulniinszynsening

Phase - Phase, Phase — Neutral, Phase - Ground, Neutral - Ground

4.5.2.3. Surge current rating 45 kA at 10/350 psec
4.5.2.4. Response time not more than 25 nano second
4.5.2.5. fivieonlniasdya e Alarm LﬁaLaaul,ﬁ'aqﬂﬂszu“lajagwtuaﬂnsﬁ%ﬂaaﬁuﬁlu

N33V SurgelAuan

4.6. aunIalvandvasssuulinssuanssdmiunnsauwas PV firefighter safety

switch iioraUaensefinuauARel

4.6.1. oenuwuudawmsuldnulnilinssuansewassyuu Solar PV rooftop @msunisauinas PV
firefighter safety switch lnglanng

4.6.2. fgunsalagdeln-Umuasaunsarilidiemeie waslszuutesiuliausela-Uala
Tneonluda

4.63. vweditanszudluihdeileslsidesnin 1.25 whwesiidanszualiingsan (so) vesszuy
Solar PV

4.6.4. TRfANTzLadnI993 Isc WANT 1.25 Wiwesnssuadnaees Isc 185y Uy

4.65. aunsavamsasinihlalaglideslanlvan

4.6.6. Tifauswulniinszuwansaldlisinng 1.06 wiwesusesu Voc vesszuy

4.6.7. 3 Indicator UBNFAILUUNLAZENIZANTYINNIU

4.6.8. fsgaunisdeaiunu wazai (Ingress Protection Ratings) IP65 e

4.6.9. N9 String ¥84 DC input 92A99IEUU String fault monitoring and fuse protection
4.7. S2UUNIASARIR Vuinuazuaninaniswanlniiain Solar PV Rooftop

gunsaifeadugunsnifiannsadeasvieusiudu Audunewmesld

4.7.1. Communication

4.7.1.1. Port: Serial RS-RS485
4.7.1.2. Protocol: Modbus RTU

4.7.2. Standard compliance, UL61010B-1, IEC61010-1, IEC62053-22 or equivalence

4.7.3. gunsainsiaingaumigil Solar PV 1 %0

474 qunsainTningamginindonuinmeinsiinndszuy Solar PV $1uau 1 90

4.7.5. UnIalngIvInAUTNLEIRNTIRg F1UIU 1 99
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4.7.6. gunsalinAAusIaN (Wind speed) 91uau 1 4n

4.7.7. a;dﬂsaiﬁm%’ué’mLﬁ’uﬁ’uﬁﬂ%@gamﬂm%ﬁmaz Sensor /199 AzFoIwUasdyIal
Ussananalazdaiuionsonnanwalusudeya adn nsw wazdomsiuldluszering Taseglusuuuy
Web base, Web browser M’%@Suq

0.7.8. souanadu LED sunaliitosndt 55 11 uasiilufnsslugaiifindnetinue egredes 5 90

4.79. miuanmaveInsuanilnlih foseglusures Real time anunsnthdeyailiinuans
UsyAnEnInuas Solar PV usiazyn welugUuutvesialan nsml ieau semwilveuassingy uans
Uinasannisuanudesineg CO, wansgegn manvesnsuanlnindusiefu medou 16 wieiden
Frsnan warAdug weilliegluarmiuinteuesiuing

vaaail 5 s1ennsgunsaivaniloydialnld
51.  uwswanlwin (Photovoltaic panels)
|:| Jinko — China
D JA solar — China
D Canadian solar — China
|:| Trina solar — China
L] vdowfteuiin Tungu Tiert
52 p3eswdasnszualiiin (nverter)
|:| SMA - Germany
[] Solaredge - Isael
D Huawei — China
[] Sungrow-China
[ w3ewleuwi tdtumsidouan nviu.
53.  @ndnanaudnlutinnszuaadu (AC Circuit breaker)
|:| SIEMENS - Germany
D ABB - Sweden
[] SCHNEIDER - France
L] MITSUBISHI - Japan
[ sdeufieuwin
54. @InvnnnousnlusiRnszwanss (DC Switch,Breaker,DC Fuse link)
[] TeLEGON
[] ABB
[] Bussman
|:| DF Electric
[ vdeufieuwin
5.5. qﬂmaﬂﬁaﬁﬂﬂm%’m (Surge protector devices)
L] siemens
[] ABB

[ ] SCHNEIDER

|:| Citel
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D Pheonix
L] v8aifiguwi
5.6.  S¥UUNMIATIVIA Uulinlazuaniwan1swdnlnin
D Sungrow
D Huawei
L] sma
L] Solaredge
L] vdaufieumi
57.  1A%983195995UURNS (Solar Mounting Structure)
D Lock Solar
L] pLp
[ chiko
I:l Bazor
[] Cleanergy
[ v3eufiguwin
5.8. auAdanad wavanemeulnsa (Power Cables and Control Cables)
[ ] BANGKOK CABLE - Local
L] THAI YAZAKI - Local
[ Phelpdodge — Local
[] LAPP KABLE
|:| Prysmian
D HeluKabel
[ sideufieuwin
5.9 POWER METER
L] aNTza
[] e-pOwER
L] siemens
[] socomec
[ sdeufieuwin
5.10.  WIRE WAY, CABLE TRAY,PERFORATE TRAY AND CABLE LADDER

Hrss
[ sci

[ ] INDOCHINA

|:| Bazor

[ v3awfiouwin
5.11.  CONDUIT

[ ] PANASONIC

[ ] nipPON

[ pawa



5.12.

5.13

5.14

[ videwfieush
Water Pump
[] Grunfos

L] Hitachi

L] Mitsubishi
[ vidafieuwi
ccrv

D Panasonic
[] Dahua

[ s3audieuwin

Pyranometer

[] Kipp & Zonen

[ Hukseflux

[ wiewieuwi
Ladder, Walkway

[] Hot Dip Galvanized
[] Fiberglass
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® LUUD1AT 4 9IRS N1AXANRY Solar Roof Top

- 91AIANEATANANTRAMNTINLAZIALLLAE
- pIAsAnzAalyAans
- DIASANEINYFAERNS

- DIMTAMLUINTGINT

o Luulnii 4 91es
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