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

=

aotumeluladwszaomndndnammsaanseds (@aa.) Wuaaumednsuagindndugs &
fnquazasslvinisfinu duasiivnisuasindnduganamsaou mslds Wuimstvinsuddses i3
UFudeu thevenssdmnug Inens sumsiauninermansuazivalulad wagngythssdaUinmusssy
waziiulsusathadmaulunisysgnisiduaanduiidediu (Sustainable University) Ssmaneiis nssjetiugnis
aadanuiidstu Ao danu sssundulneiviuaty uazienlald quanazimunszuvineivestan uuInienis
sedaniufisstul iatuldiileld “Usnmeaasugianaiiios \ugiudmiunisdadula dilugnsain
tudinuazyaainsitiefududiiuinisasunaaiolilédanufifisuszasd (Socal Change Agent)
Taofikiuan asa. jatiulimAnnsdidunuiensiannegadiiilu 5 Wmnedeevsmansusznause

Whinedi 1 a19n158drusanvastinfnen (Increasing the Student Engagement)

MsiAINsANYINSSsunsaou vangns wazfanssy faeaunsnanuinnadlasunalnves
mMsfaLnidsBu way “Usvgnveuasugianeifies” iliAnniifionsiauntdndnu Tnens duaduuas
aﬁuauuiﬁt,ﬁmmia%’wﬁﬁwLmeiLU?{&JuLLUaaaaﬂgjﬁ'mu (Social Change Agentllag/ldnan sssu15Ulng
wazatfuayuianssuitevdevasuliindnunduiiiaidulinssoduwindon (Green Heart) #3nonan laiflq
ane $u3 1ilawaztlugnisudia

Whinedi 2 a$rawmanuddewazuianssufilaaiy (Demonstrating the Impact of Research
and Innovation)

il ARansidunsimunaunndiniaeaunsnidmnevesnisaiianiusiung
N1981M15 FUITN quaen1edny degdnisuiladyniaiiueinay LAYAAAINLIAG DLAT NITHAILA
dawndey mugluiumstauuazaiauinngsy WelrAnauddy

Whuisnedi 3 a¥19n1sdidusauiuyay (Encouraging the Community Engagement)

nsadansildusmfvgruiasdsauifidmnglunsimunindnvuazyrainsvesantiusiy
mMsBeudsniugury Tnsumsiamnauamdin mavaumdanuiazdunndey augludunsiamn
ilesuazdsnuegnadaiulaeniuviosu foAnisluguvy (Social Lab)

Whvianedt 4 s¥slassseiugiusazanwwandoudilulinstuduwandau (Building Green
Infrastructures & Environment)

nsannlassadieiugu anmunde wae svuunsusmstanisiduiasfudwndeudiol
tnAnwuazynainsldiFouduuududu (Assimilation) Tnsmsldyniuiluantuduuvas Feuduarisely
38739 (Living Lab) iiesdusunuuvesdanuiidadu

Whuanedl 5 a31985585uuUn15USINSTige8Y (Creating a Sustainable Management System)

NSAAUITEUUNITUIIT Hussidou nannaet waswuiuiivesurainsuavindnu laedinaln
TAnsUsEauMsyhnuswiunamhsnuneluantusasneusnifielfifnnisiamnaatulugaing
Fefusudulselonilognse uazfunuvegiiddein@nw yaansmnau anunsn dillveiesalifugmay
faaw henudu anasy wazenvudely

i WielsAnm s dugusssumaumuimunsinuaaty lifvungnsmansidan
uinnssusnudandeuuasndany Tneiithussadliidudihlumsideeenuuuainsass dans adaady



aussuzuazuysiluduesdaug maluladuinnssudifedfidsdy (Smart City and Green Innovation
Leader) Insmistnsannnizlandeuiindnaiunsldndsnunaunulagansndsunaeing weondey
naunuLUUNaNray 3uduiiviveddasinis Smart Enerey wisannisldndsnuluiiianeluumdvende
waihiteldudunuunisldndanued19aasorluusa Tsuilufivesantu was annisldndeauain
domAaeada SnilannisUdesaiveulavenlefgiuusseinia uazsimeyindaundouneluaniy

1.2 danviunUasiu

1.2.1. antumaluladnszaeundndinunmsaanszds feieluiidendn “§a1de fannu
Usvandiiaglilinsiauean Wieoenuuuieadns dam faks way neaeuszuusdalifindsnunaseniing
vundsaenans ufiufilsu D sundssana 9,500 manawns wiouisradiuszuuiigaauauliiives
91A13 (MDB) Tnefigunsnifinnoudaluif® (Circuit Breaker) ifhusuenszuu w Uinumeluiiufivesenans
waznguotasiiidnenmlunisiads Tiun

o osUfURnuAnzandnenITuAERS 2 91A73
® 91ASSEUTINLATEANTEYTEYN A Usvay $edlseu
& 91A5UUANNTEDNLUUTINLATUINISITIYTUINT
® 9IATBULTYL 1
¢  91AslsIUURNIINIAIVTIMINTTUNYAS
uonanis Tuiuiilou D fsznoudsonmsfindsmifnennlunsinseszuundnlniiian
nauLateindladnratgeinns W emsviedseyilng, 01A1301AT¥IAINTIUTAANNS
DRFINNTIY, mmimfﬁﬁuﬁmﬂssuwﬁ'aqﬂa, mmﬂaaﬁazaam,ﬂ%'aaﬂa, lssUURnsImnssuaans,
1AL IUTIUALLIAINTTUANENS (AN 12 sf?u), 91133 8uNULasURURNInsAal way 91AuaY
osuiRnislssdnenmeuns sy Tnsorasmdridtuiivemdiesuuszana 10,000 A1919103
feths msvimsdmasazesnuuuszuullnud Tnemisddnvamameiuansuanst seiliielhiin
Uslewtiiumaniiugegn Tasluiiufileu D 1 wdidnunsansvesiiufife
1.2.1.1 fuillsw D Svurelvgiun fermssiuauann MeiegAoutnminaiu F9alsiinig
poNLUUTTUUaNsUausEamNzay
1.2.1.2 anvesusavenmsiinrumannvaneieriideoudutesdeulunmnansiu uas
HsUfuRn1s AN i denaeniieiy
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Fu antuIaRnsuIIEIEIEIERaMT Duresteiauslasinisldmuaudndy
1.6.4 Bnsusziiuiiednidonifuing firdrsgimsussiiiugiuteiaus aunas 9o 1.6.1 ile
dndenidu f3udns lnsmsiarsanannienans fiauesian Bunmade 1.6.2 uazanmsthiauenany
Wlefazdaden filauonalszloviunantuiianan u fsuia
1.6.5 M13tuastoyanansdaiden nansfinnsunsieg vesantulideduiian uazAvidenan
fomndnafuuavivesanitu neliduiudoudimeandemviotuaavanala Wiiudaiauansiy o
fiudoiauess feaSsuvdothludumananis Bonfesrdemeseaniuegdlnogrmilsmendsils
1.6.6 N5ANILAND
1.66.1 Mafinduvieasuuasenanstormuauazveuiuslasing an1iuanuansioy
UsuUse wasuwlas Measdensineg lulenansterimusvedasinsnouiuduresteiauslasanis
TaganuazudsliiyFuienasveawnuazoulalassnmamslnemiunnneduaednunidns
wagsnantiufinnsunuardneisuenalsnne undu aouerafinnsunuenesrezaaduges
Foraualasinslamuninud iy
1.6.6.2 Maduastoyananmsdnden
nansRasanaeg vesaniiliiedudian wazAvsiinanvimuadresiududniues
antu Inglsisufusoudsneandeanietuaumualag Wauelasinisninu Sefiauslasenis
woaFowForhludumanandrelasdes Bonfesrndevnoroanitiu sgslaogramianiond
ailet
1.6.6.3 Yoandnssue
1.6.6.3.1 aouaudviiiazvaionansiuas (Clarification) feyaifiniuaingiaue
Trssmsmevilsselauaddifudufiunelussozinafianitufmun Sazduaoniuenaay
Fadns nsdudaiauediauelasansiudeionun viednisduenarstuasteyaifiuiy
fanandesdiseandennssmusaduiianniuimual Fuaaiuduviity Tasaniduie
Tienastuasteyadimfndnanidudesdeyatsznoudionshenudlaludoiaue
voslaualasanisvintdu Tuenarsduaseyafiufudananbioidunsudsunlag
ansvddfiaueliudusedile
1.6.6.3.2 aoureanudvifondydlaunsdadennude 1.6.4 Tunduasas
soseaiuFulel
1.6.6.3.3 anduveaniudnanisuasen1suet ( Carbon offsetting ) ugndaes
GRRI!

1.7 mMsvindeyayn
AYUYNISEUDATUYNITEUDTIANAERew Ay vsevhtonnasdunisdeduanitu anelu 30 Ju
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s dudeaniunlasuuds wazazdosnmanyseiudygndudunuiduiindudesas 5 vamsiuamu
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yaAlasans tngasAuly Wegdudaiaueiuandenniumudyainisieasiauad Ae Suvunulindng
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svuvads  wavSufevendinuliih  aatuiadelluvasindyalngldndnuseiuedrmilsedidla
Fasteluil

1.7.1  Wuan

172 daviensmiifisuasidudsieliudantumeluladnszaeundninammsainnszds lng

a0

Fudractuiiivhduan vie doumiiulaiiu 3 Juinisvesmesandu
173 wilderdsziuvassunsmelussine
174 wifseruseiuresuidniuny vieuisniuundnningildsuoynyalisznauians
ﬁu‘nuLﬁamawm’i%éuaszsnauqsﬁaé’ﬁ‘dizﬁ’umuﬂizmﬂsuawmmilmwszmﬂl‘m
1.7.5  WusUnssguialne
ndnUseiutagiils Tnglifondonielu 15 Yu dudenniufigdyaldfunndoyniu
AU YQYINIINOATII e

= Y o o o o o o = d'
NRUAN 2 VaNIuananusznu N1sdsu ﬂﬂiiUUianLLaZLﬂaul?lau‘]

2.1, swEznansieadns Anne NATU wazdwauey

NSYODLYIN NMFODNLUY N3neas1s Sav Aaks gunsal uaznismeaeuldau Solar PV Rooftop
aulpsaINsazaemdLasvanysalliiiu 365 Ju Tuannfuitasunsludaa
2.2, wanUseAun1svineu

2.2.1. mségmssﬁuﬁmzyw

AsuiasdonimdnUssfuduldun wildorussiuansunes (Bank Guarantee) wiliifumg
131319 Tudnssesas 5 vasarnumudygyinaenszeziain1sineu wteuliwag9sluTuamiy
dyey1 wanUseiuaziiongyniuauasuAMmMUAn L&Y INIAoas e /AUndEi1d199eiinnsasuusune Uy
adnya fiisesfuniderussfudyliuidiuiiadedhialdanasusevamlasiadaduauysal

v
v A

wan tneisusugenseualnii
2.3, udasundas

lunstinnisiiuvseanUsinununease TlnadenisAndnsinissudenssualiin Tulddnsnsen
! | ) ! Y} ‘:1' v o = v o v Y] I3 v
AENUILTDITANUAZAILTY AIUT18NTTTER (BOQ) Nwuuvnedyay winlufiludyduuuvinedygyd Aluld
AeueNduasTvisaesihenniakarinunliilaesedliAnrdndunisiviviag eniundyaaiiu @
andunts/mls au % anudedrudygyan lneweswudidanisagydslisiueglusadeniiaidun
Seuiosuan

AEudelauaaunsausuisugunsaivsenaunuaunsal loun urawaduase1ing duiesines
gunsaiaadumuaninnisldnu wazmaluladuuziu lnensuasuslaszdendulunungsyideuves
MNEUYeIsy MAeIMe  UINIFIUMBIMmNIsuLazaNlaniuvesgunIal  uazwdanswdsunuasli

CV [ d' LY 14 sala Ia

andusunsu wae Wulvlumaiaandulanadselovuiianinby

2.4.  msdeanedyyINInenig
mnfiwansalanueazideadeluiliiniu §Sudnsenlasiewensuey wieseogdnyaild lny
rfpdlasunuBugenangndnaduaednvaldns

13



241, mIveveigansALiuntsieatna vesliuig lnedensdivnanide Aaingdnisal 1
i g AuRUR n1snesanvasarans Iy §5udndewdsligindnmsuiluatednualsnesniely 7 Tu
ndsnfimadananinm Ssegilavifiasionaneyiflivenesroznaidngn

2.4.2. mzwnsuiaanaiiy Seiliusununeaiiamdn (Critical Path) fosveneszoziia
ponly  ynauialivihldnsgnunszifioussunuaunoanamdn (Critical Path) f3udnazvovene
szeznalile
2.5, m3UFurazAumuieuly

2.5.1. miﬂ%’mszﬁm%ﬁﬂdwﬁmﬁgﬂﬁfﬁ’mumﬁé’%’uﬁwﬂzé’aqsﬁﬁizmﬂ%’ulﬁt,m a1y Wukuly
dns¥oraz 0.1 Aourayandygiauniiuasudasaauysal uwiliiiusevazau (10%) veayadu
AU

252. msAemUsuIINMsUUsSEiuNanEs TneAnan masssnunananifulss fuiteuiy

HAn339 vad 12 soula puiudandrlnihiandu Sudeain §5udng
AusuRinveulunsuAlvusulssssuundalain Tadussansamlunisudalindulumutoulanis
Sulsriudunihfivesgsuinlegliansadnaildineangindsle

vnnsldnszualdi laifnsldliinanai mansalld desdadnnumiesudsefusenuwind iy
i Lifiansléluih
2.6.  32ELIAINTIUUTEAUNAY wasn1sTuUsEAUNANER

261  fBudeiaussiosfulseiussuunanliimdsnunasoriing naonergdnyan Tnegsuinios
thysdnwszuulsiudnagnasaiiles auysal Uaeade dnstissinuidatioatu sghatiosTay 2 ads

262 msfulsziunanan goudeiauedesiuusziuauamunsalunssdandanulwiilidos
i1 Agduderaue suuseiuld Bludwan Tnefiansananszezia 12 souda lunsaldnndanulwdiile
fonififulseAuly an1duasyhmsusu anade 2.5.2 way fiudalauesonhnmsfadumasadifiunie
Usuussidsnmsndnnaisivnzaniumalulad o nandu Weliifulaissvusdalifiazanansonde
Tl fnuisuUseiuly
2.7.  msvidsenung

271, ffuinsdesiusziuanuidenionnuseian (Contractor's all Risks) AlAsataadiunig
yhauvesiuiaadiiisuvigaau Tuituiineneslulsuiifnded Tneflaoniududfunausslovd
ﬁaﬁqﬂﬂaﬁ 3 Wisaudaumainsvesanidu Tnsmsvhisefuddeduauardrusuanusuinveuseniny
Fovnesoningauanuasndoresiininaazyaainsvesindsduiaannmaievesfuieitedu
nihiuararuiuinreuvesiiuin {Buteiauafosiufinrousundomededin wasnindausdiunes
foudeiausiouas nindauvesanitu nsdiiinandemelag Iduteiauouslofuanimiy aunitaz
195U anuiugeuananu

2.7.2. fiuneneswihussiuiilavseuseiugUfme iuminaunsegSumingievesudnamnau
Ui luftuilasans Solar Roo Top wadesthienas nsusssinuansnounaisunuAsn

2.8.  MsBENNURLAT Wasuluin
2.8.1. fAmuanstnedu mnmsdmienasnulii Widulysudeuls wazssifeuujifives
Findnaduman
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2.82. fouteiaue Aonhiauaisnisseniudy Ammasnulniiuiiaaduiiansan

MU 3 TBNNUANINTFIUIUNDESI
3.1 wwnsgudredauazngdatedu
fldspyiuiuamylumnedug Weenumaspuiifuuasnglediuielud
311, Yanuargunsaiineqiildlununudermuaiezdeadugunsaifndauasnaaeuniy
Um3g1U IEC, VDE, IEEE, NEMA, DIN, NFPA, UL, NEC, BS, ASTM, JIS, CE Mark %39 ANSI ﬁizqmu%’aﬁmum
lmzvesgunsal Tuldazvanevdemuunnsgundadusignamnssy (on.) 2an. ludruiiAeites uay
umsuisuind IiueyRangiinawiensuiisulidesninfimsliiiuasansiivue
312, msfakauazvaaougUnsniliih uazgunsniusenoudug TRdulumungdedsdudwolui
3.1.2.1. anuuesguludemvuaanizvasgunsalluisas i
3.1.2.2. ngUevaRuvansiiinuasaiy
3.1.2.3. Usgmavesnsznaisumalng Besanaasafolfertunisiau
3.1.2.4. NEC code, ES/UL
3.1.2.5. NFENTIUTINULALATARNTHIAU
3.2 nsdang u,azmmgﬂumuaﬂéf'ﬂ
32.1. maduaelagldasiideddlui deldaviniu dosamsaddsldvdminaags dudu
iiald aeuenenmsdesiuiuld Feainsdudaliudause wazhioyanaliveafiuats a gadisuals
viouuagliounelildnaduaslmdusideashu
3.22. nsdduansluvie ThAuaelurelavguusi C Afinsliestuaduwazns dn nieu Tasie
vio doaduviin Compression type wlduiin Screw type fosfin1sdubaiiudauss Tananaraunsal
Usgnauvietldiadaneuendosiuduls
3.23. vievdonaduameludesineionunswuuonsiiauideu lnsdoanumnglidaauie
ANLEZAIN TINFIUNIINTIVEOU kazU195N
3.24. aeliihdmiuszuulnihnssuansstildaneiioenuuudmiu Solar PV Tnslamzanansa
nugauuillaliiteandt 90°C uavanunsanunseuadnl9as (so) vasszuulauagluniseenuuuresmileds
wsssiumnlallAufmuasae
3.2.5. anglihyniduduiaeuaryaeangdesivineay/fmsnes miulidenadesiuuuy
Tyl
3.2.6. MSAUTIBNZRHIUNTS 1Ny Ay ey ﬁaqﬂﬁﬁammmmgmwhﬁ?u
3.27. MI0ONUULLAZAARY Solar panels Ao URnuAilouar AU INUBENERDE11ATIATA
3.2.8. mafas Solar PV rooftop #essnisivituilunsnsiaaey thsnw wagnsseuieami
Sauras Solar panels waztasiulilornaminnisndusidunenimiofdamudusundmwes Solar
panels
3.2.9. aunsniBadudealugunsaiosiuady
3.2.10. f¥uiedes fAmns iudmuaunisinduasvagouszuy wuwvhadimg
3.2.11. firddldoyalifualdussnuiiangmneiausanulveuas o lusiiufiuien
3.2.12. Frafamsanlnii WWuteiihunasguiifenssnuuasiionansusemnnsuiamiiie
TEXRaM
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3.2.13. saenszeratlunsiiiumsing sxdondulunumiasgiuaranasadelunisvha
vufigs daviannsnsuazgunsaitiesiunisanainiias wastesiudswessimauaniiguarialiiigunsal
w0 gunanl desiusunediuyeaa naessreznansvininu Witugniwesfuimneu s
Aendaslunisiniumsing

3.2.14. fesdnlidl fenueuan mihiiruvasadtlunsiendndn . suiingranefivun

3.2.15. wiinauiufoandilunisfadsuagnisvinuuuiias asdeslddunisiineusy A
Uasnsglumavialuudigs uaziienanssuses

3.2.16. wiinauAvFRmig viedFumini shawAeituiesy saen Tnldedns dedldsunis
Anausuuaziiiona1siuses

3.2.17. m3vhauiendu auAesaduesu soon Idaan Jmnslassnsdesuansisnsyiny
faonfeliiuinseysiAnounisiay

3.2.18. 51ﬁm'§‘v1°’mu‘17fﬁmmﬁmqﬂmﬂﬁmm Wy uden Mudveinia asadl Wudu §4d
Formuananguine {iuiedesdidunseusuannyaradifinuantilunadugiineusy Tngufoan
uaztiienansusoRNuanNITENLEug Tudnuiiienudesgs Suq Alildndnis Tu TOR atull

3219 loynnelsilifiinausuuag/viemens Surieves Meedesiy neluiuiilssnulag
WA

3.220 msvdmslasmsidussadmne fiudelaussiosdiynainsiivszaunsaivimsiasenis
szuunanliimdsnuuasefinduu ndsaeians saumnlassnslidosnin 1.50 wngind ellasinns
Aviuulngaenndesiuss ieulashuInIeInnenIsuNIsAuAanITndsu (nnw.) wasn1siiiiuas
wae (nviu.) Inedndiinu Usenausie

(1) Armnskiin szavaigiaang

(2)  Amnsles sEAvaaIeing

(3)  HANslATINIT SERUNATIMING

(4)  AAnsAAaEU (Site Engineer)

(5)  Wwihfinnuvasasemuiingrneivue (U 3mnaw
®)  geuaunuaeawn (nsua) seiv Ua.a. vsegend

7)  ilieussnuiilgsulususesnn nsunauRionssau

3.3, uwuunuuazdayasiuasiden Lanasnnee

331 H5UANABIIAYIIRUUTRUY IR lABEUN TN WUUAIMTUNIIABATIY LUUTIEALLBYAR
lenastayasieazden Specification f79E14 38R Mock up Uagtena1susenau nUNsusssl Lanans
Uszdduaglususesinaquesfiam S 1 ya wiouduundn 2 g duauesiofindns ilefiansan
audld wuuwazdan aelu 30 Ju ndnasudludyan

332 f§uins dessududumsiisunmsduenarsandulneviuiinaziiuveeygindauas
918ty 60 Tu nasnaswnludyg

333, udaninnisindsgunsaifomuauagnisviinisaaeuudnaie §3udissdosdaruuy
Aoadsunudanaruuuuiusieraiinisudladug dusnglusussninmsnoasns lenansdoyanis
e wuuaeeisieaansiduinarensuiulsuy wientudeud Ausudsuieiuiiduaue
ABEININ kUUATIRTIRRUTEUAIElUTLNTY AutoCAD, Word, Excel, Acrobat vﬁa?juq ANUAIILAUT AL
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v Y

M3ORUTANALTENINEINTNURTUIarTUTinas Handy drive dasauwnis)

1919 3 ga ety 30
&9 Commisioning Test WALESA

33.4. f3unagaedavigilien1suf iRy ununsiizeinw nieuwenasuseneusigniseslng
fiddayfisyy Specification uag Supplier list HaTestuanaaausingg 1ona1sN1sU15s3nvINITALALAE
Uosiu wioutuiinas Handy drive §1uu 3 ganielu 30 Junds Commisioning Test u&a59

335, giuinsdesdaeuluayyniivinmaandunnaty nieudiunenansuszneuiiteld
fuannu wioutufinas Handy drive 91w 3 4a nelu 30 Sundsanléfuienanslueyain atuaavneg
PNMNBNUFNTY

3.4.  msaniunsnaaing

34.1. madhiiaks SolarRoofTop uuamsFasldfunmseugnanmhenuifedeadosns
Fruasenesud ity

342, fFusasfesiarofiuningaunineg vesinda Mifeadoatfusunoadne Aess Solar PV
Rooftop Wleazidnuninununis vhanuneassarminegties 7 Surhnis

343, Fuisgdeslfiinuszidoumnnasnsislunsufinu mseysnvdunedeuuazns
Snwanulaenievesindedinasinianaylviaenndesiungvunesie) og19asanse

344, Fuihsesinmidmihfinnuasnsoindn quanasnszeznansiniusnlagl
AnARBIRUNMLIY

345 wwvuayTanreatsiinuvdelifiudmedoniluiisnneuen warliufofnusadeuues
Aeubigk

346, myirdsiavmnndeudethuaglaih ieliFuianiafs fwedldau laealdae
vo3Ath ozl uduvesduing

347, lutsusnvesmsvinuseninedifFuiedslindoudieddinmnudiiuilassing ma
fiihsasdmmanuivssruviorhaudinsnmuanaumngas WedssguAamunnuininivesny

WAZAALNTUULDNAITHINE)

3.5 NIVAFBULAZIIENIUNANITNAGDY

351, gunsalusiaziazdesinnsvadey Routine Test puiifimunlusasgud1sdeilsany
fnannounsdnddlugsanuiiandidldny

35.2. vimnmsfndaedodinmageugunanifisidu Tuanuiifng (Site Test) onsaaaou
Timshauiigndes mmageukarnInTIRaeUITFeINAI ILEBaTIiAY TS

3.6. MSNAEIUNNSIU9IU (Commissioning Test)

361 f3uidosdnrhmeasdenumunimaaouluiifing (Site Test) dm¥ugunsalangg way
mMsmageunsldan (Commission Test) auaduseaseuiestaauiuauoredindaiefiarsanoyd
sdunsmanaaeuluiifndaieligiudsldfigaiingunsnifignuantu uasindaluudadudulunuani
FeamsiiszylussasiBoavesiiindne uagnoudmiunsmaaeunisldan wazvinissendanuliiin
moly

362, ffuisdesduausununsvaaeuiildsusyiiudronssumsmuauauvesgindns deud
wisumveaey ndsnmvaseuluiifnduaieduas nanismeaeuaziesgnasiedindne sunssunis
AIUANULAEVTLT
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3.63. mMssuIwnszuabiliil (On Grid connection) Wifiuenans giudnadugeniiunising

Y

nsgvisenigivinnsuingeuveindne IneanusuRaveuduluvewsuing

3.7.  91991UANNAIMTNYR9lATINTSG

MABATEELLIAANTUNUANT Y HTUINLARITAIATNTUTBYLTENITIUNUTBIETUT U TEN
anufinoadns uazyanadue MAsrdessmiuanznssunmsgimifsuiaveuvesfinina sg1siesdunni
ay 1 A lemsnuauimthvssumilasins 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. ffuisedeaduiiuiiavey damuedesiiegunsal imihiuasiidoawaeine Tuns
neaeuUiuuRtazaTnaeugUnsallihaglimuterimun ndminfinduasyfuusadsusesudrasdes
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) MimsUawiinvidedisnlndonegrsiunsansanasieanineiniauazanzuindouldd wagseadlvan
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, Sunesmoivesszuunaslningeaduduneinesfiriumstunsdoumuussne ¥eens
TWihuasans “srefondntaeidunesimesfinunsmeaeunudefvundniudunesinesild lussuu
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. wasulwihnszuaaduuieen (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. Aesanelugdmivgunsallnsanis

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. fnsannglugdmiugunsallagianie
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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

N155U Surge lauan

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 ﬁagus}

0.7.8. souanadu LED sunaliidosndt 55 11 uasiilufnds luaniigiirsimunediedes 5 90

479, nsuaninaveInIswanlnin ey lusuves Real time a1unsaintoyad leuiuand
UsyAvEnInues Solar PV usiayn sielusuuuuvasiaian nsm seemu eamilneuasdngs uansu3ana
annsUasassfine CO, uansigean sanvesnsnanlnlfindusetu sieifou 5167 vieldondianan
uazedug sillveglunnusuinveuresiuing

vaaail 5 s1ennsgunsaivaniloydialnld
51.  uwswanlwin (Photovoltaic panels)
|:| Jinko — China
I:l JA solar — China
I:l Canadian solar — China
|:| Trina solar — China
L] vdowfteuiin Tungu Tiert
52 p3eswdasnszualiiin (nverter)
|:| SMA - Germany
[] Solaredge - Isael
I:l Huawei — China
[] Sungrow-China
[ w3ewleuwi tdtumsidouan nviu.
53.  @ndnanaudnlutinnszuaadu (AC Circuit breaker)
|:| SIEMENS - Germany
D ABB - Sweden
[] SCHNEIDER - France
L] MITSUBISHI - Japan
[ sdeufieuwin
54. @Invnnnousnlusiinszwanss (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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NUBWR : {I1919veanudns lunsenidnnsiauesan uag/vse Inliinsussyalval Toeidagidaue

Fednkay/vseselniiuiuld lnefidnauesiadufssdudsuiinveualdineiiintuy 91nn15d1999

[y

ATIEADU ATIVIA UaznN15ALTUAITDUY MARTUIINAITIdauesIATluASIdTaun Lavagluisundes

AldTeglunnnstlanngdnng
wUAN 7 LONEITUUUTNY

® LLUUDIAT 5 9IRS N19XARRY Solar Roof Top

- oesufuinueuzandnenssumans 2 91a13

- 9IMTREUTINLATIATVIBUTEYY AUSTaN S9ElTau
- AP 1

- 21ASURUANTEDNRUUTINKAYUINISTYTNT

- T5UURNIsNIAIBIFINTININYAS

o Luulnili 5 1A

- oesufuinueuzandnenssumans 2 91a13

- 2IMTREUTINLAEIATVIBUTEYY AUTTaN S9ElTI
- 2MsPuuge 1

- 21ANULURNTERNLUUTINLAYUSNSIRAYTNNNT

- T5UURNIINIAIBIAINTINNYAS

o Jayamslalui ves ava.

e uuuvlasu 598n157aR (BOQ)
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s8asduatariiviun (TOR) niueulasan1s SMART ENERGY aandssulufiaiuf Tou B uas D

191.2.7.1 minaatudluseddiuniusinmes Solar Rooftop Hiauslasiissasinnissedie
gunsallagantuazSuiinyeualdanslunissenay 13ein1smse s Tuaiuy

U8 1.3 fsuisasseseanuuunisiins n1suuas mandalidh mstigsinianuannaste
Tnelilauselonigeanuasnisldiuiivundsaniin/enans Taofifdansnaninsa Tl
g9gm 1500 - 3000 KWp uazilensidiuaussaus (Performance ratio guaranteed
PRG) 1dusneUlishnd 75 %

U9 2.1 sveEIaIMIIieasns AN NAFOU wavaIaUNY

211 mseenkuy msneadie e And gunIal wazn1sveaeulda Solar PV
Rooftop mnulasanisagsipanauasvauysalliiu 365 Ju Tunnfudiasunaludoyan
Imsﬁzyjm%@uﬁuLﬁa;:JLauaImqmﬂé’%’u‘tuawmmﬂn'rﬂWﬁﬂﬁﬁmss‘??amwMﬂ']
2.1.2 mamaayzyw‘?m&y’qmmiaﬁﬂLﬁumﬂﬁmmsastfaawﬁﬁ%ﬁuﬂfmﬁq

U9 2.2.1 HSudeasdesdmdnyseiudyayrdulaun wilidorUseiuainsuiais (Bank
Guarantee) ¥l UN19E 31919 ludns1Tesay 5 vesyan1n15a9N UALT Yy
Usznausig

1. 19U B = 1,700,000.- U™

2. 19 D = 4,200,000.- U
Wyl sluTuasnudygn winUseiuaziiongyniusuasuivuanudyn

o

v

N13M8a3 /AUN1153191998 AN TaNT UL UNUMN YT §I19199zAUniadeen

v Y
<

Useiudyanliundsuinaledindelinmasureunulaeadduanysaiud lnasusy
Fonszualnih

191.5.2.2 40 (3) | WuwoTingamglunuikagaduaaiiing (Module Temperature Sensor)
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