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4.1.5.1. Module efficiency litpanin 20 %
4.1.5.2. Temperature Coefficient of power Lifiunin -0.4%/09a 1 alfus
4.1.5.3. Maximum systerm open circuit voltage 1,500 vDC
4.1.5.4. Maximum over circuit protection litwani1 1.5 whaasdifanszuadaiagg
4.1.5.5. Junction Box szaunstlesduliivaunii P65
4.1.5.6. PV Connecter cable type MC4 w38fin
£.1.6. MITuUsEAUAMNIMYDL Solar PV 9sdasldSumssusasannvuaalitiauni 12 U
(Product warranty) azfulssiumdmanliihsedasdiUszdvsamlddosnit 80% (Linear performance
warranty) RADATHULIANR AT 1-25 91Nt To ARt
.17, anelu Solar PV panels drundaazdadifan Ethylene vinyl acetate (EVA w30 Back
sheet polyvinyl fluoride (PVF) Film wiafanduidiauwi smsiihvsansllafiufenssanlavia
Termpered glass %39 3aaauﬁﬁﬂmauﬁaLﬁaULﬁTLLazwuﬁaLLa& v
.18, n39UT84 Solar PV parels fasiianumunlaisingt 30 ia%mmLgazﬁmﬁwmﬂﬁ’a@ﬁﬁwmﬂ
TavgUzonady dauasmy wius mmxﬁw%’uﬁmgauum@waw%'awé’ﬁmmmiu,awauﬁaal@uﬁulﬂ

ooy & [=4 = L TR
IngiRasntunimds swanealuifiuids

4.2. wiswanszualvdn (nverter)
dwsudanwiuevianeilauad Inverter Tafinnsundonitasdsnrunranisiiiiuasrans

(MEA) e Sauiuszuulii (Grid Connected Inverter) fnndnuoisdasalid

021, fhardosutasnszualslih Transformer Less aunaludionnin 60 kva

122 FuneiwesvesssursdaliihdsuiuiunsimadidiumsiumatiusuL sena 22909
Iwhuasmans  -s1s%orde fusBunsiwmaifdunsmaaeumudamuadmiuiunedaosild Tussuu
waaliFssondonsa il avasmshithunsuas

023 Wuieuasfuiildummeasununasiiu IEC 61727 Photovoltaic (PV) systerm -

Characteristics of the utility interface wazunssiu IEC 62116 Test procedure of islanding prevention
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measures for utility Interconnacted photovoltaic inverters lagAauu@Na 1T TIENUNANIIVAAIUIN

Augraaauluszduana wu TUV w3e BV Usznaunisreawslildiaggunsal

424
4.2.5.

4.2.6.

Uszdninim weighted efficiency (CEC) laidannin 98%
vaaruliinszeansndl (OC Input) i@mauﬁﬁﬁaﬁy

4.25.1 5933uus9dua g @ (Max. DC Input Voltage) 1liisnain 1,000 vDC
4.2.5.2. sas¥unszialslihaningsan (Max. input Current) lélalsindn 120 ADC
wasuliihnsguaaauaan (AC Output) ﬁﬂmauﬁaﬁd'ﬁ

4.2.6.1. maslvidhnszuaaduaiuunean (Rated AC Power Cutput) Hauialddasndi 60

KVA (saLaiad)

4.2.6.2. Swuimdsleiihusngaan (Maxapparent AC PowerOutput) laidounin 60 kvA

(FOLA594)

427.

4.2.8.

a8y 98%

1

4.2.9.

2 | a

ABOE19UIUAT

iy
=1
4

4.2.6.3. annsninonszualviininesngeas (Max Rated Output Current) lsitlaendn 120 A
4.2.6.4. aunsoldanuiuszuulilih wils 3 phases

0.2.6.5 Tidnaauivasdyaraliih (Rated Frequency) Wiy 50 Hz
anviinaaulunisinmu

4.2.7.1. mmmﬁwmuléﬂwm@mmﬁ (Operating temperature range) -20°C §4 +60°C
4.2.7.2. 55002000 ALUUVIAGY

4.2.7.3. fisziunatlastulu uazih (Ingress Protection Ratings) P65 w3afind

4.2.7.4. SnnsuasaEnmenns¥iais LED ¥3a LCD uidnaioas Inverter wWia¥8n153ud
fin

Lﬂ%aﬂufdaﬂﬂixLLﬁlT‘*ﬁ-’“ﬁﬂﬁa&ﬁﬂ‘izﬁw%mvlqaqm (Maximum inverter Efficiency) ldiasnin
iwsasdanszualiihanunsasanurmsinanukasiagun sy Mobile Application

4.2.9.1. @1N50uanIAN Software Version ba

4292 aunsouansaimanisliiinszuaadu (AC Status) Wi usadiugnaud Ld
1.2.9.3. &3l Inverter Pairing gunsaiifiondslvlls

1.2.94. Farmsiiousiosis LAN IP 14

0.2.9.5. faemsiiousoss RS485 16

4.2.9.6. il Communication port aaly tiodbus protocol interface ﬁwmyuﬁi'@m'a'ﬁ’aaﬂa

993 Inverter U Computer

4.2.10. fsvvuteanuanaruiaunsvaaszuulivh Over voltage Over frequency Protection

way Anti-lslanding WulUanadiadmwuanislvi, 1 AFCH dwdutasiu andeilaas wuuindanizlure

u

Aad N wuandmsu DC String AN7433

0211, winawdamszualilihiarsaunselunsdeansdeyasensilisudatou port 1n35L

Suaggation s

2.2.11.1. RS485 Liitaund 1 90
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4.2.11.2. tthermet (LAN) liosndn 1 90

4.2.12. sruudiaesiussidiung (Monitoring Systerm) ﬁaaﬁﬂmauﬂ’aadwﬁaaﬁadalﬂf?
4.2.12.1. aWNI09A01LENTINILTEIE VLRI Web Browser 194 PC via Laptop L#
4.2.12.2. awnsnganiuenisyinnuesssuud dafie 893U Android was 105 16
4.2.12.3. LAREWR1Y Enerey 1Wuiy, uasdou, waxd
4.2.12.4. uanasrelaannisudalyl Lifetime Revenue
4.2.12.5. uasansidIsuiiaunidesiy Comparative Energy Wu W@au, Quarter uasl 1a

4.2.12.6 wananugionialagiuld Wuaaduuas, avwmiiay, gunni Wusy

4.3,  ynlA39E5195995ULKNe (Solar Mounting)

031, yalasadisosfuunadssanuuulifiaiivngas anutunidauss ansavusie
wssanUgneiitananiilasinii 25 wnssaund LLaxﬁwﬁﬂ%ﬂmaa%ﬁﬁm%’umLmezﬁaa‘Lm%ﬂ@mm
dmedarnuuduswalesaiwedleseiimdmiuasaias

14.3.2. ﬁgsﬂmaa%’Nsm%’mmwﬁaammaaaéﬁummmmgmﬂ’liﬁm%@ma"lﬁ*lﬂw P8I IEN. NID
ngvngduatiuagn wion waushue s

033, wilasadseduunsdominianansondufudutssnauldnude

134, Fan wilesaasaaiuumearfonihanlansJassaii viu egiidon vis aunuas

@

(Staintess steel) waziimsyualuled Aiiam
4.4, @Indnanaudnluds (DC Switch w38 Circuit Breaker)
641 DC Switch/ circuit breaker &msudasiunazlaniaas Inverter duldinssuansd
@mauﬁ'ﬁﬁai
4.4.1.1. sonuuudwrduliiulidhnssuansediniuseuy Solar PV Taawmny
4.4.1.2. unedisanszualddhradealdtaondy 1.25 wirneafitanszualidhaee (so) vo
33UU Solar PV rooftop
4.4.13. Tfifansznadnnems lsc i) 1.25 wnuesiAnnseuagsanual lsc 1835:UU
4.4.1.4. sansadasnsaslviihlalasludeanluan
a.4.15. iifausadulifhngzuansslaliddnis 1.06 Weowsswu Voo 99355uu
4.4.1.6. 1 Indicator UaNEILVUSLASENTIZNITHIENY
4.4.1.7. fasiantfinuinasgu [EC 60898 wia IEC 60947
1418 Fadsnelufdmivgunsclasams
0.4.2. AC circuit breaker Uasnuuazlaniaas Inverter ﬁmh‘lﬂwﬂﬁ:LLaaﬁuﬁﬂmamﬁ’ﬁﬁaﬁ
1.4.2.1. \Tuwile 3 phases
4.4.22 iMfiANTzuadn1197 lcu enuransawunatadlidtonndy 10kA waelfitansyus
Ampere trip (AT) lifaunn 1.25 wintnaWinannseuainuaongignias Inverter
4.4.2.3. flasuasifiangang 357U 1EC 60898 wia IEC 60947

4.4.2.4. Gananialugdmivgunsalaaaims
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4.4.3. Circuit breaker Amiutloadunastin-lmnsdeudafuszusihoey Inverter funmagig
lel¥hudn (main load centen) lauilinmdnuasdail

4.4.31. 10wl 3 phases
4.4,3,2. InANTsuadn19 I uman1sauiLnas aalitoandfidenssuadninsues Main
cireuit breaker vaumsmuaulvidhudnusdaslitiann 10 kA wasifitanszua Ampere
trip (AT) hitdoandn 1.25 wiwesidanszuaingaangiaanal Inverter
4.4.3.3. lauantfsunsgiu 1IEC 60898 1o IEC 60947
2434 fedandlugimiuaunsalnmarny

4.5.  aunsailosiulwnszann (Surge protector devices)

151 gunsaillostulringzynn PV surge protector fulihnszuansalinuauBdil
4.5.1.1. sanwuudwiuldiulvinszuansidwmiv solar PV Tasayns
4.5.1.2. finpeantRsunasgiy EN 50539-11
4.5.13, Eﬂ%&mﬂlué’ﬁw%’uaﬂmaﬂmaLamz

152, gunieiliesiulrinisen AC surge protector duliinssuasdul anaudids
4.5.2.1. Wiuszuulyldh 3 phases
4.5.2.2 finuaniAnitesiu Mode of protection asasnsadasdulyliiingzuinsening

Phase - Fhase, 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 nanc second
4.5.2.5. tvaealviuazdymiandsa Alarm LﬁaLﬁami’iaqﬂﬂﬁ@Jinaq‘Luam’;gﬁwﬁa&ﬁuiu

35U Suree léan

4.6.  gunsalvanaasssuuliiinszuanssdmiunisiumwaa PV firefishter safety

switch WaAuaaafuinnaulinesd

4.6.1. sanuuuamStldnuliinszuansigasszuu Solar PV rooftop dm3unisdumEs PV
firefishter safety switch Iaenawny

462, fgunsniagdesla-danasaunsevildasieie wasilisruutoaildannsata Jald
LAY

263 wwadidanszualilihsiabodiidosnd 1.25 wingafifianszualsithgaas (Isc) vaaszuy
Solar PV

4.6.0.  iififansyuadanang sc lfnin 1.25 whssnssuadaaag isc 1a15s0u

465  anninvansaslvhlalavldiaaanluan

166, fiifaussduliinszuansaldliiing 1.06 whmawssdu Voo 133530

467, U Indicator UonswlasaEanTIsnITL

£68. iszdunistlasiuu uasil (ngress Protection Ratings) P65 ¥aafin)

4.6.9. N9 String 994 DC input 2¥A99TT¥UY String fault monitoring and fuse protection

N
™~



4.7.  zUUN1AT998 JuiinuazuansnanisuaniWidnein Solar PV Rooftop
gunsaifoniiugunsalifienansofoasvinusindu Audunamasld
4.7.1. Communication
4.7.1.1. Port: Serial R5-R5485
4.7.1.2. Protocol: Modbus RTU
4.7.2. Standard compliance, ULE10108-1, IEC61010-1, IEC62053-22 or equivalence
473, gunsamsingumnni Solar PV 1 49
074, gunssieseirenmndnindautinneintsiifaassuu Solar PV $1uau 1 4.
4.7.5. gunIsteTisieaudunaedied uiu 1 gn
4.7.6. gunTaliaAAmasIan (Wind speed) 37UIL 1 %R
477, QUnmﬁﬁw%’u%’mﬁuﬁ’uﬁnfﬁagammﬂ%aﬁmas Sensor §1197 FzfpUasyYI
Ussnanatasiniufiondouuanaaludndoya aid ni wasdeastuldlusvasing Tavagluguuuy
Web base, Web browser u‘%aguq
278, vouanadiu LED sunalsitouni 55 i wasihlufadlugeiidind st mun adaton 5 49
679, nnsuansmaveinisudnlilin Fosaglusuuet Real ime anwisnindayadiladuuans
UsganBaTnunt Solar PV wiazya Mailusnuuaeadauay naw yeew fanwlnsuazsangs ugasUSina
aansUanvassfing CO; uamsinasan sanuasnsndnlslindunetu sedeu m1el viodendiaia
Az i %&ﬁﬁﬁaq”lumm%ﬁmamaﬁﬂg'%uﬁw

vaadl 5 s1ensgunsalnanfioydialuld
5.1, wRandalvlih (Photovoltaic panels)

D Jinko - China

L) A solar - China

D Canadian sclar - China

D Trina solar — China

[T v3adtauwi Tungy Tier
52, wssawdanszualilin (nverter)

D SMA — Germany

D Solaredge - [sael

D Huawei — China

[] Sungrow-China

L w3aitzuwin iumadauan aviw,
53,  aadsanaudeiudanizuaddu (AC Circuit breaker)

j SIEMENS - Germany

j ABB - Sweden

] SCHNEIDER - France

L LAITSUBISHI - Japan

S adisuin



5.4,

5.5.

5.6

5.7.

5.8.

aIngeasoudnluifinazuansa (DC Switch.Breaker.DC Fuse link)
! TELEGON

L] apB

[ sussian

D DF Etectric

L] wSaiieunia

aunsaidoadulinszun (Surge protector devices)
| siemens

L] reB

(] scHNEIDER

L citet

D Pheonix

[ v3anfieuwin

TEUUM IS990 Tuiinuezuanssanisudalyivh
D Sungrowy

D Huawel

T s

] Solaredee

L v3aiiaui

lassafraseasunus (Solar Mounting Structure)
D Lock Solar

LipLp

] thiko

D Bazor

D Cleanergy

L] v3adtouwi

asedands waraionsulnia (Power Cables and Control Cables)
:I BANGKOK CABLE - Local

] THAI YAZAKT - Local

D Phelpdodee - Local

[] Lape kasLE

D Prysmian

[ Helukabet

L wiauiteuwia

5.9 POWER METER

L anirza
| e-powER
| siErens
[ soconec
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5.10.

5.11.

5.12.

5.13

5.14

5.15

U s3aiiteumin

WIRE WAY, CABLE TRAY,PERFORATE TRAY AND CABLE LADDER

B

L] scr

L] INDOCHINA
D Bazor

L] w3awitouwin
CoNDUIT

[] panasoNiC
L] mippon

[ pawva

L vadtoumin
Water Pump

D Grunfos

D Hitachi

L] Mitsubishi

[l viaudtausin
CCTv

D Panasonic

D Dahua

Ll vianfauni
Pyranometer

D Kipp & Zonen
D Hukseflux

L wdadioui
Ladder. Walkway
D Hot Dip Galvanized
D Fiberglass



NUINN 6 BANIUIATINAS

a6 Aangsu Fui 80 g'jﬁﬁm%a@
1| @redayaiedulsansioad 1A, 66 — 6.7, 66 - ALEATIUATG
2 | 99111 TOR 8 w.0. 66 AR NIIUNTY
3 | Usenasis TOR 9 - 13 9.8. 66
4 Uimgmmmﬁmmiﬁgm TCR - ANZAITINNTST
(eddsznfinnsal)
5 ABUAIEINMIB A (A1) 9.30-12.00U. ANIEASSUNITY
faulaiudoiaue
6 | UTuusssnlszma TOR 14 w.g. 2566 ATYNIIUNIT
ﬁau’iaﬁwﬁ’maua
7| Useniadngrou Tiauladisn | 15 we. - 14 6.6, 66
Uiza 20 Tuvins
8 | duenasdnd 1, g 2 15 5.7. 2566 11.00-16.30u. AIEASIIAEY
Q’au‘lﬂﬁu%maua
9 | amaenas 16 5.7. 2566
10 | dnauelasems woansdiud 3 A0TULAT LI 8.00-17.00u. fud aEus
AN ;mgmwmw
Snadannauds s
9 | AndendrurmMsaueinem Anlu 3 Juiinng 17.00 w ANENTILATTY
wasudaiudeaus Tuaniifin sanas SR vAsadan
BoUTouLa) ’ o
10| virdsyan - fiutaiaue iy
nisusyya
GEGH
11| AanlususuTOR - TGRS

waewR ¢ Jindiaeanudvs Tunsenidamaauenan way/vie eliinmsUssyalngd Tnednddiave

Teiuuas/miaswbnlidinduld leeddauanaiudasdudiuissavaldseininiu 91nnnsdism

P97980Y 132979 LaEN19ALEUNTIIIwe AT wannn s aus e luafeneue waverlai3ondas

Aldinelunnnsdianngndng

AUNT 7 OAFISHUUNNY

wuvlvlnveaanais

Toyanslilivl voaannty

wuuylady sensTag (800Q)

WUUDIANT uuilau A fddnenviluniiinds Solar Roof Top
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WU 1 DOAIRUAN LY
1.1 audunivedlasinig

amdumallabnszasndnimamnaainneeds (a9a) duandumdnmsuesininduas i
Togsradlinnadne duauininisuerivdndugmemsaon mside Bivimsiemsundeny 35y
USuaey semenesiming Sneins Sumsiianivamansiesmalulal warnesedaUTaus
wasiiulsuigagirineulunmsggnisfusantuidslu (Sustainable University) damuneda AREHIERIENET
a¥dsaniidadu Ao dnv syarsdlsdiiuady vasieilald guawazimuszvuineivelan LwIvnanTg
degantduiigaiiudl FaTuldideld -Uiaeursvgiavedion Hugwdwiumsdadula dilugnisaiis
UosinuazyaansittiofudufihuisnsdounanfialdlddeuiiTassasd (Social Change Agent) Tng
i a9a. daduliAnnsduivauiionsiauneindduly s Whwsne@sgnsaaniUsznausig

Wamaned 1 a5renrsiidrusinvaatindnm (Increasing the Student Engagement)

maimannsdnmnisdsunsaen vdnges uarianssy feeaunsnaudaudiledunalnues
M iidaiy uay ~USunosneseaiionenivs shlfianfiionmsianndndnm laems duaduuas
aﬂ’uaquiﬁtﬁmmia%'ﬁaéfﬂ’u,m'amiw?{ﬂmmmaaﬂaﬁmu (Social Change Agentilaelavan sssuniulng
wevafuayuinsudiovdenaouliindnuiduliefidulinsredwandon Green Heart) fifnenan Tuiis
ane uj vinlawanilugnsuioa

C Wwined 2 a$eaeidouasudanssuiilane (Demonstrating the impact of Research and
Innovation)
mﬁ%’aﬁwmﬁLﬁﬂﬁﬁmmiﬁmﬁuﬂﬁﬁm;’lQmmw'-r%'ﬁmﬁaamm’ami’]’mma‘maamia%wmmﬁum
WREIIS dUtiv guanisndenn dagnsudledgmenuginiu uarasaummieuan e
Aawndou mudluiumsiniwavadhadanss weldfnanudiy

Wwaned 3 A919M50EIUIIUAVYUYY (Encouraging the Community Engagement)

msafwnsiduruivmmuasd i lumsianindneuasyasinseoaatusiy
Aty auuy lewiunisiaanaunmin mafaumdueruiasianndau arurludunsian
dlasuardsaneinadsiilasinuasufiRnsluguu (Sociat Lab)

Wmnedt ¢ afdlasesdeiiuguuasanmuaagoufidulinasfudanaden @uilding Green
Infrastructures & Environment)

msimnlasaiafiug anmnadan uar ssuunisUSestansidulinsfuaaedomd ol
tndnuiasyrainsldSouiuuuindu (Assimilation) Tasmslivnfmiluanniuduumgs Seuiwasiduly
A543 (Uving Lab) vilanludusuurasdsaudideiiy

Wanunedl 5 a$assdszuunisusmsiidedu (Creating a Sustainable Management
Systerm)

NMSARLITZULNISUIMS Kussilsy vdnnue wasuwwil jiRvoapainsuarindnw Tasfinaln
biisnnlszenunmhoushuiugnbemunaluan s evendielifansia waatuluga
Feivsudulslonilnonss wonfuuvodeiidaindnen uAaINIINAL a11030 C1iLs sna iy

dea BienLiy Minasy uvasanvusdoll

Lo



Katfu deldiomsimunagnaiugusssumuuauiaunisdne anduldimegnseiandidagn
wimssududnnedounazndanu Ineildnszadliiludihlunmsidoeanuuuainaass dams asnaasy
anssnuzbazuusiiuiiussdnimg weluladuianssudideaidsdu (Smart City and Green Innovation
Leader) Iaunisizanniglanoudindnaumsidndnunswlaoamend e nungoing viondanu
NeALLUURALHAIY Suiufiinvedlasinis Smart Enerey isamnisldngaeliihiesluumingnde
Watll el udununnslindnuesadans veluusaslud uiivosan Ty way annislindsauann

¥ u 1
< - = = s 1 & B & L o

Fawdwlosta insaanisdassanivanlnoenlandduusseinia wazsmeuinvdwindeunioluanniu

1.2 fefvuadody

.21 anvduwaluladwszsamndndinaummisatanseds JaioluiiTendt i fan
Uszanfiaelilininiauesian Wieosnuuuneaine dam fess way veaauszuusanlvifhndsnuwasaing

vurdsenenns Tufluiilay B suiedssa 9,000 91313893 v-:%’auﬁ;w'aL"iT”lﬁ'uwaﬁmjmurﬂulwﬂwm
91013 (MDB) lasdigUnsaidamaudaludd (Circuit Breaker) Wuiuenssuy o Vumalufiuiinesanans
wagnguomITidnenmlunisiads lun

*  neseLEATERSIRaIMnIsLLasAlulad e aefaunnans

*  GINIANEIVEIAERS

*  DIATARITUTHISTING

venand Tuiuitley B fionatsenauisoansimdsmuiotiuiiaduilidng iulunsiasg

srutnanli TS uns il dnmansenens da msﬁwnﬁﬁ’li’mLuavaamwmvuﬂﬂmwf
In

%

ALIAT %awmumnvmammmwau mumJaiwmmmu‘[awnum@amwaaam Toeluiiuilau 8 i
sEidnvausa e uTiaD

1211 fudllow 8 Huiasaalilygunndn

1.2.1.2 fimensiutesdiulvaglasuliinunainaestou 24 kY 983 nvl.

1.2.1.3 finguonansitUsenouseeimsisusarorasudiinisdaninai S uluannanetu

1.2.1.4 fifitdaunsodoulsdufngueamsvefimndsmstuumnefuaglsmeald
1.22. ifﬁufﬁaLauaaxﬁmLauamﬂﬂué’ﬂummﬁwmamzLLa"LvIﬁﬁsmNﬁéu%’aLauaﬁ’uamﬁ’u
1u31’umuﬁggm%mEfLw-‘lﬁ'] (Power Purchase Agreement, PPA) tiaaanuuunaasns sam Ansaszuunds
Ilwidsaunasenfied uuudanidaina 1uuuasuats (Turn Key Project) wase#lasunisdmdanaiy
ApwusazFvsaantu fasoludiedoni g

12,3, f3Un39sd0999nuuy 30% AaduasneaaUsrUUHER T A e TR UL sy
Fnusizeanuuinazv Saudnaiiaildanniofasno anuuuldsn lagdasifinnsdasntuuauiuiusaseiy
Tovunvawiiisnuanurie g asdiasud

124 Q'uwmammaammmm Malufaaruauioulynnauesarlidamy wag mdmamua
wanfadanioniatedilasoduwe mnnsiliianmdilsludasudmen vie avtasliufdie
'-ﬁ’ammfmﬁLé‘Luﬂﬁ@jﬁ,wuﬁ‘?afﬁ’@u,é”ﬁﬁ’ulﬁﬁammﬁaﬁm?‘lwaam@@'ﬁ%ﬁaLiwé’ﬂ

125 dausndulsslariuaisaaiiu



1.2.5.1 sgé'i'w,auaimams%ﬁaaLauaé”mmﬁamﬂuaz%‘alvlﬁwwm:uwﬁmlﬂfhLLaam‘ﬁmé
UUNEIAN ﬁﬁglauaimamiﬁmﬁaammﬂ%’amﬁwfju’?@Ejazﬁsﬁl’wﬂ’iﬁé’mwm‘mmulmﬁw'ﬁmaami
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panels
329, gunsnidedudaalugunseldosiuaty
3.2.10. f5udadias Fiens dudeuaunisfaduasmazouszu wuurhrudunan
3211, fhdnlisynwituayldussondiongmnsiusinulnauaz mdasadmluasiuiviom
3.2.12. dadnd sl iduiefieumeseifewsinuuasionarsusemnnausiauiile
IRXELY

15



[
@

3.2.13. pasaszosiaitunisaniunisfiads sydoadulumunnsgiuaudagadalunisiia
vufiza fovhanmsnisuazgunsaidasiumsnnaniiga warlasiudmesstmauainiiguas dnlvdgunsel
$1wTin gunanl Tesfudurmesiuuena raassvesnanIiey IiUgnauesdiud ey Tuiadi
Fendadumsduiunsinds

3.214. Fosdalill Jaruaunu Wmihiauuasasulunisiandndn ewdinguneimus

3.215. winnuA Ui uRmhdlunisiadssasnisiiauuuiias asdesldfunisilnousy Ay
Uaoafelumsianluuiias uasienaisiuses

3.216. winauiuFoimig viediumnd iauisiuasy soon Wdedw Fadldunis
Enovsuuazilionasiuses

3.2.17. aihaiisafu Mnuieiduiesu soon ldedvh Jennslasannsdoaandifnisvhan
fzamddligSuiayifneumshny

3.2.18, 5’11‘]mﬁﬁwmﬁﬂmnmﬁlmqﬂm6]ﬁm’m iy ey nudueinia arsedl Wudy dad
Torwuamanguane giuisdosuiunsaunninyanaiitauantilunsiudiineuss WiuAfufiRu
WAELEN a5 UTE ARSI U ﬁ'guﬁmuﬁﬁmmﬁmga fuq Flilgnands lu TOR atuil

3,219 ldougywliidineunuuarvieiwewns Fumeres vineiowy melufivilsanlag
e

3220 nsumslasamsliussadmane {iudoausdosiiupainsiiiiussaumsniuims
Tasmsszvusdaldfhmdanuuasefinduu wdsenaians swynlasanishidesndt 1.50 wnednd Held
lazimsdndunulreaanaanuis s ULasuIneTaIRNEnIsUNIIIINURININIEIY (AAw) LaznIs
lylihuasans (nvlw) Toedefiuny Ysgnauie
(1) Amnsludh seduandniang
(2)  Fmnsles) seivaidaifing
{

TANTITIATINNG IEAUANATAINT

b oarme

3

(4)  Ensaaauy (Site Engineer)

51 Fwhiirurasadeauiingrnsimun @Uana)
©)  deuaununeauu (visus) sedu U wiogend

(77 fetldausanunlasuluiuseann asuviauElons s

3.3, WUUILLAdaUAsIAZIBYR 1ONF1IFNe

331, Bsvisdasdaiuuuessyywilaesunsy wuvdwiunsdeaine wuusiasibuaigg
anmstayaTazdun Specification 539814 M3aYA Mock up WarlanasUTznay v NIUesTY Lanans
Usshidauarlefusaarhesaafuiifamn S 1 yn vioudundn 2 ga Buaueradindie iisfinnsan
oyl wovdasian nnelu 30 Ju wdawnasunuludyan

332, i dondudniunaeisunnsduenasanulasiviuanuneaye ndauuas
amismely 60 Tu wdanasuuludyon

3.33. wdeannsies gunaalinauewaznsinsnaasued1ae iuiaarFadariiuuy
AeanwnuTmarsuurui i aiainadluing ddonglunussnianisieaine wnasiayanis
wetn wutauTiafesEsdiuiitasensuiuUsuy wieriufeul fusulsuicuifuaesio
{inia wuvatisniedfaadoudalusunsy AutoCAD, Word, Excel, Acrobat wiadu anuanavaizan



wiamutennaissniulndatugiuiiuastuiinas Handy drive daauudgindne 3 4a awlu 30 Ty
u&s Commisioning Test WAa5a

334, fsudiagsadaviglenisUfuien wunisdigsSie wiemenaisUsznounenisasiug
ﬁ&ﬁﬁ'mﬁizq Specification waz Supplier list waTesHAMATBUN 17 LONAITNITUIITNYINTAUALAL
Josiu wiouduiings Handy drive 91uu 3 ganwlu 30 Junds Commisioning Test u&a39

335, guiefasdaeuluounsdniiinvssatunatu wieudwunenasussnauiiold
fuantiu wiewfuiinaa Handy drive 91171 3 49 nalu 30 Fundsanldduenssluaunn atugevine
INVUILUAITY

3.4, nsadlunnsnaaing

341 psuihdads SolarRoofTop uuawm‘sﬁaﬂﬁ%’umiaywmmmﬁmamuﬁ!ﬁm%’aaL%f'admﬁ
Faulasmnasud iy

342, fFuhsedesiadaiumbanusie vasids Mfvadesiunudeains Sasa Solar PV
Rooftop teazduninaununs yrunsaiaimihegaos 7 Suvhms

3.43. Hudwerdenfidawszfeuamnasadtlunsufting mssyinvianndouuazns
Snwarwlasnderosiinduaiiaatiniauasasaadadungvingdieg agdranimia

344, iudsdosdamiimihiinauasnivin quaneonsrernainisiiiuanlagl
Fonfd DaLNOMINg

345, wgsuaviannoaiisfiravdslifiuitesdenihlufiimeen uadiuioimussiiouns
£ 780

346 nufhduazdmmyaidousisiuasilih e ldgiuhuniad Gwedlin laeeline
vosrt wazldih Ao sudng

@ k2

3.47. lutrisnraansinnusynieidudnadalivdsudwganinnudniuiilasinis v

u

T1¥13T 2 IAVENIUIY T UVEIVIUTIATIINUATIINZ AL WEUTEuAaA LALATINTNYIuMES

]

e el¢

AL IHUDNATTH

<)

3.5,  NNWAARULETIIEMUNANISIAZBY
3,51, gUnstlwiasdiIsaasinn1svaasy Routine Test mudifiivualuinzsgiudadadilsanuy
wirnaunsindabudsanuifasalday

eEle

3.52. wdwinmsiadsasdasinisaaougUnsalidnlu Tuanuidiag (Site Test) 1WansndaU
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3.92. laldnnsnmusouiivsyininmgean madfuihansiesinriouaiodogunaainad
viurasdislunisnaasy PV Panels iw3ssiiovieasugunsaidoaiu iwdesflonsrafamdsny (wh meter)
wSaiileTnauduvoauariun (ovaasudssaninmesssuunioninsdnabiunginimudianas
i
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3.95. nsRnsuruazariuauigduiteensutsasliluluaudaivussudyan

wumdl 4 defwmuansdnumaiavesaunsnivin
4.1, wesWaalwda (Photovoltaic)

wrsndslalih (TIER W) Wugunsalundn dilidrmuninregunes anaudhsd

011, vwaiitaidwdsliihfedgasduliihassuansilitosnd 550 wo Weneasud
a0y Standard Test Condition (STC) fidanuiiuuassiiad 1000 Taf/a1519me5 0 gmnfiue 25
DamuaITea Air Mass 1.5

012, wewaduEIfing (PV Module) HAURITALETINF 2458 ATaIMNENITAY S1 Lazan
e alilvhaaamilauty

4,13, wnwaduaingfiaussiedetldunisiusounassiu intermational Electrotechnical
Commission (£C) Ssraluil

a.1.3.1. 1FC 61215 Crystalline silicon terrestrial photovoltaic (PV) modules-Desien

gualification and type approval



4.1.3.2. IEC 61730 Photovoltaic (PV) module safety qualification
114, Fuvdnzadusaiad Sadmansdeaalifin (unction Box) vadaseans (Terminal
Box) #imstsadavielihinfonoyieaiunsmansansdoanimomawazan nsundouldd wazdoitan
Hoafumstuvenhnslundasoaslidesiithrefidunmdnss uasiissdumsiasiulitooni P67 uas
Fa6aa18lvl PC connector cable fanduuila MC4 wipfnin
415, auaiFnalyividionsasuiian s Standard Test Condition (STC) Lagaauautfviana
wwdosfinnuauioddosdataldi
4.1.5.1. Module efficiency lisiaanin 20 %
4.1.5.2. Temperature Coefficient of power liiAiunin -0.4%/asANgadya
4.1.5.3. Maximum system open circuit voltage 1,500 VDC
4.1.5.4. Maximum over circuit protection lidsgnil 1.5 whaasfidanisiadniigg
4.1.5.5. Junction Box Hizsumatdasiuliidosny iPes
4.1.5.6. PV Connecter cable type MC4 ¥3afini
.16, msfuUssiunnnnues Solar PV axfaslaiumsiusasnmanunslivannii 12 U
(Product warranty) haziuvsznumamdnllihazs ssduszdninmlitasnidt 80% (Linear performance
warranty) naanszoznaRatd 125 i emdEndiug
4.1.7. a1l Solar PV panels snuvdsazaaaiiian Fthylene vinyl acetate (FVA w30 Back
sheet polyvinyl fluoride (PVF) Film w%ﬁaafa"uﬁﬁauwh PNV ARUAE NSy anlawutia
Ternperad glass %30 Tanfuiifinmuantfifaumiasmusionas UV
418, n3ausl Solar PV panels Fasfiaumunlasng 30 ﬁaﬁmmua:ﬁaaﬁ’mﬂfmaﬁﬁ’mm
TavisUaenaty drunmu wisus mmsa“m%’uEﬂfﬁg@wmmw%wﬁammmsuawauﬁa&lﬂqaﬁu‘m
Tnefadafuaudouddaililivnis

4.2, wisandanszualuit (Inverter)
dusutorvuaanatinya Inverter Wivisadanidmudaiivuazadnisiyiuasuas
(MEA} wiiasisuiussuulslin (Grid Connected Inverter) ﬁﬂ‘mﬁmﬁmxﬁﬂmlﬂﬁ
021, Juedamtanszualiih Transformer Less aualidiosnii 60 kvA
022 Funeswedvasszuvadelilihdanluduneswe it unsiunnlousnumssnie 1930
Tdhuasvany -s1efandndus Sunsimaifiiunmmeaaumudatuundrmdudunedeesdild Tussuu
pAREThUszIAmiausefuTas whame s slvihuasuane
623, \Whivawasiuildsunsvaaeuniuinasgiu IEC 61727 Photovoltaic (PV) system -
Characteristics of the utility interface uaziinsgu [EC 62116 Test procedure of islanding prevention
measures for utility Inferconnected photovoltaic inverters LABS DL LU NEN TS IBIUHANSVAEBUTIN
ruganagUluTEivaIng Wil TUY v38 BY Usznaumsveaudliliiangunsal
.24, Uszavdnm weighted efficiency (CEC) lidpunin 98%
.25 vidswlilihnszuanssvnds (OC Input) ﬁ-aguauﬂ’ﬁﬁai
£.25.1 seafunsasiuyidingsas (Max. DC Input Voltage) 1liisinin 1.000 vDC
£.2.5.2. sovdunszualifinningagn (ax. Input Current) 1dlsisnndt 120 ADC

.26, winwlvlihnszuaaduvioan (AC Output) anaulidsil
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4.2.6.1. M&lyivhnssuaaduaiuwioan (Rated AC Power Output) fiwunalidiasnin 60

KVA (FiaLA394)

4.2.6.2. ﬁ]"iEJﬁ’léﬁlﬁ-‘-fﬁ?ﬂ‘ﬂﬂﬂ@d&jﬂ (Max.apparent AC PowerOutput) Tutaandn 60 kvA

GRIGEREY

4.2.7.

4.2.9.

Idog1atoed il

4.2.10,

4.2.6.3. annsndnsnszualilihinoonasan (Max Rated Qutput Current) liitiaandn 120 A
4.2.6.4. annsaldnudussuulyi 4da 3 phases

4.2.6.5 ﬁﬁﬁ’mmmmﬁ‘uaﬂﬁéyt:g’liulvlﬁ’l (Rated Frequency) AU 50 Hz
anmwngaulunisvinau

4.2.7.1. Ei”lm‘mﬁﬂﬂ”lulmmqum‘ﬂqi (Operating temperature range} -20°C §4 +60°C
4.2.7.2 f52UUT2UIENTARUURARL

4.2.73. Faedunmatiosiudu uasith (ingress Protection Ratings) IP65 %3afinin

4.2.7.4. finsuansaniuennsviney LED v5o 1CD wvufiedosal Inverter wiaiinsoud]
AN

wizasuasnszualiihdadiussininvgean (Maximum Inverter Efficlency) lutiaanan
wigawdanssualivhanusaganiusmsiinurarfisaigunsniiny Mobile Application

4.2.9.1, @U1T0LEAIAT Software Version &

4.2.9.2. annsowaniiimansllinssuaadu (AC Status) 1 w3adwguansd e
3.2.9.3. &4 Inverter Pairing aﬂm@jﬁawémlﬂlﬁ

4.2.9.4. faemsdausiodg LAN 1P 1§

£.2.9.5. faenmsidausiaie Rsags 1¢

4.2.9.6. 1 Communication port ngld Modbus protocol interface ﬁm%"uﬁamﬁa%iﬂa
184 Inverter AU Computer

Hsvvutestusnarnuiaunfvesszuulvisn Over voltage Over frequency Protection

way Anti-lstanding Wuldandadwuamsliih, 3 AFC dwdutlasiu endavioad wuuiadinsluvie

Fndintguana Iy DC String 117995

4.2.11.

wiaatasnszualiihiienuainsalumsfoastoyadunaifoudaniny port 11937

\Wiuagnsiay dall

4.2.12.

4.2.11.1. RS485 lutasnin 1 n

4.2.11.2. Ethernet (LAN) 1298011 1 20

szuLfaniutssiiuma (Monitoring Systern) %’aai’naajamﬂ’ﬁaﬂmﬂaaﬁﬁa:LUfj
4.2.12.1. @W13098MUENTVINNUVRITYUUHIL Web Browser 183 PC 158 Laptop 17
4.2.12.2. awhsoa@nunisiauressyuui fdefe s9afu Android waz 105 16
4.2.12.3. uaAIA WG Enerey DT, uazlfau. uaxl

4.2.12.4. uansinslazinnissdaly Lifetime Revenue

14.2.12.5. waRsnSWSeuliauna iy Comparative Energy WU iRaw, Quarter waztl 14
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= a £ 54 ' 24 = =oa i
1.212.6 Lgamamwgummmaq ‘L!Iﬂ FUUATILYHLLE T, AITULTIAL, Qiu%ﬂ{]&l wuau

4.3.  ¥alaseainesasiunns (Solar Mounting)

4.3.1.

yolassaiarosfuunidasoanuuuliiivineivanzay dauduawiugs aunsonuse

wssanUgneidauilisng 25 wasdeud wasihvinvedesaeiissesfuranasesdaliaiianiy

Hemeraanuudasmolasiaitmelasiaswmamasoians

4.3.2.

Yalassaivasuniriasiomsafiun e sgun saea el voe 1an. via

nngduaduanan vianudunivsauie

4.3.3.
4.3.4.

(Stainless steel) wazdinnigualuledg N Tan

YalesaadesasiunairigEusnaansanlulivdnsyasuldoude
Fan yalassaieseaiuunsesdavinninlanstaonaiia Wy egliilon vie aunuas

@

9

4.4. anganraudnluiia (DC Switch W38 Circuit Breaker)

4.4.1.

v

AR UFH 0]

TTUU Solar PV

4.4.2.

4.43.

DC Switch/ circuit breaker @1vsutaaiunaztaniaas inverter anulvlinnssuans il

4.4.1.1, eanuuudmiuldiulviihnssuass sdmiuszuu Solar PV Inswny

a.4.1.2, wnaiitanssugliiinoiiadlitasnit 1.25 whwesiidanssusiningean (isc) vos
rooftop

2.4.1.3. ifinnszuadnes sc lisndy 1.25 wihwssfidnnszaageanuos lsc vosswuL
4.4.1.4. annsovasnaaslyvihlalaelifaslaslvan

4.4.15. fiFfaussiuliihnszuansaddlisnni 1.06 winsussdu Voo sasssun

4.4.1.6. 31 Indicator UBNAUVUILAZANTIZAITNINUY

4.4.1,7. JnpuanTfrusnasgiu 1EC 60898 %33 IEC 60947

1418 Fodamlufdmivgunaailnoenis

AC circuit breaker Unafuuaztansans Inverter snulviihnssuaadufinaasdf sl
4.4.2.1. \Wuwnila 3 phases

4.4.2.2. Tfnnseuadaess lcu anuamsdnuukadadludosnin 10kA waslifidanszua
Ampere trip (AT) lsitagndn 1.25 wirvesfidanisuaiieasnasanaad Inverter

4.4.2.3. SianusnUFenuun gy IEC 60898 viva IEC 60947

1424 Fasanelugdmivgunsailasay

Circult breaker @wsudaanuuariia-Waarsdausraiuszuu i inverter Aunxaiie

T¥l¥wan (main load center) Imaﬁamé’wmxﬁ’aﬁ

a.43.1. \Juviia 3 phases

4.43.2 INNANTZIaaA IR NHAN TANUILLA R 1l Tau N fitan Sruada199519 Main
circut breaker wpawniniuaslilhvidnuadoalivosndt 10 kA wardifidanssua Ampere
wip (AT) lltfounin 1.25 Winvaafinanssuadiuaangigauel Inverter

4.4.3.3, DnuasnUier s gty IEC 60898 w3a IEC 60947

4.43.4, fafangluddmiuaunsalinuanis
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4.5,  gunsailasiulwnszynn (Surge protector devices)

4.5.1.

452

gunsaitioafulingzann PV surge protector dnulvlihnTsuanssinaaniidi
4.5.1.1. sanuuudmiulsnulvdinszuanssdmiu Solar PV laetavng

4.5.1.2. iRsuandfisonuunssiu EN 50539-11

4.5.1.3. Fosiangluddmdugunselinaany

gunanilasiulvingsyin AC suree protector ﬁmh’-ﬁ’%ﬂﬁzLLﬁaé’Uﬁamamﬁﬁﬁaﬁ
4.5.2.1. lgAussuulili 3 phases

4.5.2.2. fnmauinnisUasiu Mode of protection Fasansatiosiulviiinszinsening

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 moere than 25 nano second

4.52.5. fveenluasdyyandss Alarm dadiewdsguniniliagluanmezfiazdosiuly

A193U Surgelsindn

4.6.  unsaluaneasszuulviinszuanssdmiunnsdumds PV firefighter safety

switch 1anuUaaafydinaaNdRd

4.6.1.

sanwuudmsulgiulvivhnszuansivasszuu Solar PY rooftop a1vsunissuLsis PV

firefighter safety switch lagiamy

4.6.2,
Toedaluid
4.6.3.
Solar PV
1.6.4.
065
4.6.6.
a4.6.7.
4.6.8.
469,

auniniasfadnWmasausevildiiedisilo wasliszuulasiuldaunsata-tald
wunaiiianszualilisieailothidosnds 1.25 whwaaiitanssualvihgan (so) vasszuy

S ansruadnnemT 1sc lddnin 1.25 MweInsyuadniing sc a9iszu
annsalaaaslydhialaslissnlanlvan
ffdausadulvdhnssuansdldlddings 1.06 wihwaassdy Vor 139350y
31 Indicator UanauriSLaTan 1SNy

fszaunisUasiudu wawii (ngress Protection Ratings) P65 #30An11

VN9 String Y81 DC input AwAD3EITUU String fault monitoring and fuse protection

4.7.  5UUNIRSIIN Tudiniazuaninan1seanlWiiann Solar PV Rooftop

gUnseldaadugunsnifannsadoansinusniu fudunamasld

a7.1.

a7z,
4.7.3,
4.7.4.
avs.

Communication

4.7.1.1. Port: Serial RS-R5485

4.7.1.2. Protocol: Modbus RTU

Standard compliance, UL61010B-1, IEC61010-1, IEC62053-22 or equivalence
gunsnTiRguvnll Solar PV 1 9@
QUﬂi@jmaﬂi’mamwgﬁmé’am%mmmmaﬁﬁmﬁ?ﬁzw Solar PV 371 1 49
gunsaie I inAMI a0 ding mau 1 1



4.7.6. gunsalinAaaTian (wind speed) $1uiu 1 40

4.7.7. Q‘Uﬂioﬁiﬁm%fm”@Lﬁuﬁ’uﬁn%’agammﬂ%ﬁmax Sensor #1139 xAaaUaIdyI0
Ussinanauazinifiuflonfounanmalufudoya ati niw wasioanstuldlusseslna Tavadluguuuy
Web base, Web browser “W%’e)?]l‘ug]

0.7.8. vsuanaiu LED aunalsidoaniy 55 i wasiilufadslugaiidhiradivun othadas 5 90

1.7.9. nuanwavainsudnlii Fasgluglues Real time annsaridoyadiuiuans
Usransanvwas Solar PV unazys ﬁ‘jﬂugﬂuuwaﬁmaﬂu N9 51897 %@ﬂﬁtﬂlmmazﬁanqw LER3
Uinuaanisdaniaesine CO, uaniengean snanvaensndalviiniuiefu siofeu swi vwiaden
P87 wagAEu vl Wogluaiuiareunadiui

vundl 5 sren1sgunsalnaniieudAlily
51, wsdalwi (Photovoltaic panels)
D Jinko — China
D JA solar — China
D Canadian solar - China
ﬂ Trina solar - China
L] voudiauwis Tundy Tierl
520 wissulamnseualvidh (inverter)
D SMA — Germany
D Solaredee - Isael
D Huzawei - China
j Ssungrow-China
L w3 adieuwin 165 unsdouan nvi,
53, @ividasousniud@nszuaady (AC Circult breaker)
D SIEMENS - Germany
D ABB - Sweden
L] scHNEIDER - France
L] 4T SUBISHI - Japan
[ sidaniteruin
54, d@iwiaanoudnludfngeuanss (OC Switch.Breaker.DC Fuse link)
LJ TeLEGON
[ as6
(1 aussiaan
D OF Electric
L] s auieuwin
55 gunsollaeiulvlngsyan (Surge protector devices)
[T sizraens
[ rsR

L] scHnEDER

[ citel

Mo
Lo



D Pheonix
[ w3andteuia
5.6 38UUNMIRTIIe Uuiinuazwanananisudn i
B sSungrow
D Huawei
L] sha
D Solaredse
U s3auiteuwin
57, lessw@inesessuuss (Solar Mounting Structure)
[] Lock Solar
[ pLp
L] chiko
D Bazor
[] Cleanergy
[ v¥oitouwia
5.8.  aewaiianids Lazaturaulvnsa (Power Cables and Control Cables)
"1 BANGKOK CABLE - Local
L] tHAI vAZAKI - Local
L] phelpciodse - Local
L] Laep kagLE
] Prysmian
L] Helukabel
1 v3aiteuwi
5.9 POWER METER
L] Janrmza
] £ POWER
[ ] sizpaens
[ socomec
[ vt
510, WIRE WAY, CABLE TRAY FPERFORATE TRAY AND CABLE LADDER

[l

s

"] INDOCHINA

D Bazor

[T y3aiteuwi
511 CONDUIT

] panasonic

L] wieron

[ ] panwa



[ vianitouiin
512, Water Pump

D Grunfos

L Hitachi

D Mitsubishi

] s anitauin
513 (CCIV

D Panascnic

D Dahua

[ ] w3arfieumi
514 Pyrancmeter

D Kipp & Zonen

[] Hukseflux

] wianisuni
5.15  Ladder, Walkway

_ Hot Cip Galvanized

D Fiberglass



NUINT 6 LAUIULATIANS

a1y fianssu fuid VI fnAudas
1 ﬁﬂm%'a;dm?{aﬁui%m%maé 1.6, 66 - 0.9, 66 - AENSIUATT™
2 | dav1 TOR 8 V.8, 66 FIEENTIUNIG
3 | Usen1asis TOR 9 - 13 vt 66
¢ | Ussquanignssunisiueg TOR - AMENTTUAS
(EiUszaiansal)
5 | maudoiumedud (591 9.30-12.001. AEATINATY
Eﬂl’au’mﬁufﬁamua
6 1 Usuusasnadseme TOR 14 v1.8. 2566 ANENTTUNITT
fedladudolaue
7| U@y Wiiauladhsiy | 15 ve. - 14 5. 66
Uszua 20 Auvinng
8 | dvanmsdnd 1, @i 2 15 5.8, 2566 11.00-16.301. ANENSSUANSY
deulatudolaue
9 RIILDNEATT 16 3.A. 2566
10 | duauslesang waasaidi 3 ANIULITLA S 8.00-17.001.. %’ﬁu{f@gaua
AMUANIS NS U AREASSLNSY
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a9,
11 | audiuaus uToR HFUA
winems) - fhdeeanuing lunsendnmsiauesian waysvde dlsinsUsalsl Wneddiygiinaue
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26




gazidgadenivun (TOR) 415U
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WNINA 1 anuuanaly
1.1 amwduytaslasenig

wmuumﬂluiammaammmmﬂmwmammivm (gaa.) Wuandumsitinisuay 'gmfmﬁmaa
Touseadlinsfinu daasuinnisuas 'a‘m'umuaamaﬂﬁaau mMeide Iiusmsivnsuideny 55
Sy ANENDRBIAAIINT TNINTS AumsHmuIneeaniiasalulal LLawvummdaUmmssm
uay uuhuwamwmﬂﬂumimamimuam’uwmau (Sustainable University) Saangfi 9y ashig s
5w snuidaiy m dips sTansUlnefiviuady wasienlold Auakasiassuutinmieodlan wwIv1ang
maamwmmduu Fatuldleld ¢ Uingmeaasugianawize Wugdmiunsinaula ulgnsadng
ud nLLavmmﬂﬁwmuﬂumummwamiLUauuLLUmnmiﬁl@amwwmumm (Social Change Agent) lag
P ava. yaduliiAamaduduaaiionsiamnes iy 5 Wsnedegnseanivsznausie

Wvanedi 1 a$19msiiaausauvastindne (Increasing the Student Engagement)

A TaumsAnunsoumsasy wingas wazionsa waamt,mmmmmmmﬂﬂmumaLﬂuaa
msfanidaiy uay - “UTwyvaarsysnaveLiieg m’memwmaﬂmwmuﬂﬂn‘m lasnig duasuusay
auuaqﬂwnmﬂﬁamegu%mqmimaauwaaaaﬂqawu (Social Change Agentiloglandn s35u13Ulae
LLazaﬁuaﬂguﬁﬂﬂa'smﬁaw-iamamlﬁﬂ‘nﬁnmLﬂu%’ﬁ%mﬁijuﬁmsﬁaﬁaLLuﬂé’am (Green Heart) iEnanan i
aene $u3 vinlanandilugmsujon

Wrvunedt 2 afrawanuisewaruianssuiilaniey (Demonstrating the Impact of Research
and Innovation)

mﬁﬁaﬁwmﬁﬁuﬁlﬁﬁmmaﬁ%ﬁum*ﬁhmammw%imﬁaammamﬂ'mmmamWia%’ﬂammﬁum
Vs i guanemadiay gadnsudlelymanueiniy wasaamumiensn  meEi
Fawada mugluiumsiauiiaraieuinngsy Wolminnuddy

Dmanedl 3 #319n58iduswfiuguy (Encouraging the Community Engagement)

ﬂﬁa%’wmiﬁ?{auimﬁwmmmauﬁa@uﬁﬁlﬁmmEfluﬂ'mfﬁwwﬁﬂ?mmuavma’m‘uaﬂamﬁ’uﬂhu
mstsuiT gy laswunsiaunannwdin nisfaumdusasdusdo AnugldAuni sl
V9 ua ﬁaﬁm@quauimamwawgwmﬂu uHBU (Social Lab)

Wsmnei 4 afrelaseaireduguazanmuandauiidulinsiuianndon (Building Green
Infrastructures & Environment)

maﬁcfuuﬂm@a%’wﬁ}ugm anmadon uar syuunsuimsiansiiiuinsfudunadeuiiely
tnfinsuaszynansléiBaugiuududu (Assimilation) Tnamstimnfiuitluaantuidusas Seuskarizely
3030 (Living Lab) iardluduuuuresdmufidsiy

Wit 5 A519855ATEUUNTUSI ST eEY (Creating a Sustainable Management System)

mIvaszuunUIYS usadeu wdnnes warnnufiivesueanauestndng Tasiinaln
Wi sssaumshauidunamng numelusadusas mauanmﬂwmnmmmawmuh}amn
Jiusuduyseds nﬂ%vm wazunuvadeiinsaninuw uASININAL #1030 diliusiasal iy

GRIGH ﬁL?UNUQL ”ﬂ\‘m']?"liﬁ havLanNULR LY

o)



& et mzaﬂwﬂmmiwmmamawm%ﬁmuumm numsdne aontuldivusgnamaniiiegn
Wirnssudnudanndomarndaiy Ingildilse zasnlmiuginlunisidvoenuuuainass dang afaasy
aussnuzuariislluinuesinnng weluladuianssudidoafideiu Smart City and Green Innovation
Leader) lnsnisthsannnzlandoudindndiumsidndamunaunlnoamnsndsuuaming wiandamy,
nawuLUUHELRa Suduiinasdlaiainis Smart Enerey Wisaanaliudsanlringluminedy i
FabiSudunuumslivdinuadudasosluusadadiuivado ity was san1s v A ImE
vlaada §ﬂ°f'faammsudaam§uaulmaaﬂl%ﬁ@ﬁ%uaammﬂ warIweinEdwndounstuanidy

1.2  danivuailaasu

1.2.1. aﬂﬁﬁ’uLwﬂIuiaﬁw*xivaaumé’wL%’ﬂﬂmwmiamm“ﬁ@ gamalUisenin “gde danw
Uszandiiazlitinnsiauasian esanuuunisade Sam Sads uas wnaamvwwaﬂL%*Jﬂmaamuuawmm
YUWAIANDIATS “me‘ﬂiﬁrju C auauszuim 10.000 2157194485 T‘I‘EQ&J‘WW]E]L?NﬂUﬁxUUW@ﬂ?Uﬂmlﬂﬁ’}“ﬂE}\‘i

915 (MDB) lneilguninidanoudnluliil (Circuit Breaker) Whuduenszuy a Winamdluiiviivaseas
wazngsosTiAnan lunsiana A
o mmwamsﬁ;uL%’Wiixmaji’aaﬁl’;&Jﬁ’mﬂ(mﬂizﬁqm 5.000 #it)
* oreseiunTsiesE dinuoayanans
& 91ANTAUYEREINNTINIINS
o giesamzmalulainisnens (81135238 9)
fladu msimsdmawareanuuuszuululous Tnsdiafsdnvamorefuanad e

2 \
@ =
1

i eliinUszlovdiumamoniugege Tndlufiuiloy C & evildnvasiansuasiiae
1.2.1.1 Tl ¢ flonalsindat witioes vl Aliiuiiedinnn Aesnans
vousyyu SeaziimslilmandauinannlutinunSeianssuddy
1.2.1.2 flvaaiiluluasinge difanndsamsldssuulithdse s ot miund
1.2.1.3 funasansidnsiidauunden
1.2.1.4 FosmilifiuilautifuiiuilaudGeu? ande nslfudanumsununas ssuuiy
IGERRR
1.2.2. Q’Eﬁu*ﬁmauaaJaﬁaagauaﬁmiué’ﬂwmzmiﬁmuﬁamsLLa"LvIﬁﬁW'méjéuﬁamuaﬁuamﬁ’u
Tususuudyaiensliih (Power Purchase Agreernent. PPA) dinsanuuuriaais Savn Badsssuunds
Lelilmanuuaind uundinnding nwuuasua9s (Turn Key Project) Lgazéfﬁ'l,ﬁ%’umaﬁmlﬁaﬂmm

s i

nqnaRiLazufivasanit Juieluiandendt “f¥udee

1.2.3. gudneagdomaniuy S amﬁgmazmaamwwam"lﬁlﬁwﬁamuu,a&awﬁsﬁéuwé’aﬂﬂu
dnuaaanuuuLazniouinadddannsodadioanuuldin Tnsdaaiim NIEDONLUVA NI UTD I
Farmanasitganuanuse) Miesdasliasudi

1.2.4. rﬁu*ﬁaLaua-ﬁaaﬁm*;mLfﬁﬂaﬂufﬁamm;nuﬁ'au'l,*umﬂauaamﬂﬁ%mu TGE éjﬁjuﬁﬁmaua
aunfoaniarriodednderarduvesnnsiluiaudilsludamiudingn vIa GEIRHIHTRIVRIREY
%’ammﬁuiléﬂumﬂﬁquﬁ*ﬁaﬁmLLé?aﬁu’Lﬁﬁameaﬁ’mﬁuma@mﬁé”iﬁm@wé’ﬂ

125  da@uaiidulszlogunnynisnity



1.25.1 Q’E‘ul,auaiﬂiﬂma%r}'aaLauaé”miﬂﬁﬁﬂ?ﬁ’h%%@‘lﬁlfﬁﬁﬂ‘ﬁs‘uwSm“LTh”hLLaaa'}ﬁmé
VUWEIAN ﬁﬁgl,auaimqﬂ'ﬁﬁmS:fammmﬂﬂ?mw%@L@u%éaa:fﬁ'm&mdw5m37Fi'fL'rlmﬂmL%’mf‘}uaaﬂﬁ
Ivlihuasvans (nelu) ﬁaﬁ@auﬂmamiﬁ’aﬁﬁimﬁam”’%‘laaij@ﬁ%mmmi[LfB‘LTlﬁw Kilowatt-hour meter
(kwh) wandwitesammesUSinalslihan Solar Rooftop fkdnldunSunfuivanity uas LD
rssnnsazdadifaainnufaanisdanuliigne On peak demand (KVA) uagauinissiadioy
uagAY FT sied msdmandarieuslunfslliSaipunmdaliihilduaslddnmeliues
a0 euUsEna nnw. Ima-amﬁ’u%%’?alvlﬁﬂué”m31%@aaxﬁ'ﬁ’]m‘wé’mmﬁfLwﬂ!ﬁwﬁQ’muaIﬂwmﬁ
aussulundmimeanslesihunsmalusa iy

1.2.5.2 dauarailulnsinisazgdosauauauniseniivnuinluinsesna 6 deu S
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Tavzyaonads Tanuamy wiwss wunrdrdudiasuanaissiovdmnoimsuas Poudadligniuly
lagiia W\uwmmadmamaﬁlmum

a.2. pseaudasnszuatWiln (nverter)
dwmudoimuamanatnued Inverter Wifiansudanldandefmuavaanisldihungrans
(MEA) wiiasiasaffussuululih (Grid Connected Inverter) fimmdnwesdsalui
0.2.1. Huedsianszualildh Transformer Less 21aaliitoumin 60 kVA
4.22. funoiwaiusszuuadaliindaniuiunedeesiumstumaToumutssnd 989ms
Tituasvans ~51etandnfassunsimoiidumsvaas Ui ndrsusuasiessily Tussuy
aAn U ssnndousatulaseieraenislvidhunsuan s
4.2.3. Lﬂuﬁﬁat,tazéuﬁ'lﬁ%’umwmaaumummgm {EC 61727 Photovoltaic (PV) system -
Characteristics of the utility interface uagn193§7U 1EC 62116 Test procedure of islanding prevention
measures for utility Interconnected photovoltaic inverters tas 9l uULaNa1995 15 ULAN1TVAZ I
qudvnaeuliszauang iy TUV e BY UsznoumsvoausiEliangunsal
4.2.0.  Uszavsnw weishted efficiency (CEC) lsitaandt 98%
2.2.5. ndsendliihnssuansinndn (0C Input) damauadd
4.2.5.1. 399TUNI AL UIIR98A (Max. DT Input Voltage) élifindn 1.000 vOC
4.2.5 2. s9afunszualiihandagean (Max Input Current) l6lsndn 120 ADC
426, wdsulyfanszuaaduinean (AC Outout) Sanmuniicai
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4.2.6.1. MadlWihnszuaasduduuioen (Rated AC Power Qutput) Tvtnliitasnin 60

KVA (F91A304)

4.2.6.2. iﬁﬂﬁ?ﬁ&l%‘lﬂ?ﬁﬁ?ﬂg@%}m (Max.apparent AC PowerCutput) hidosnin 60 kva

CRIGELD,

a.27.

428,
Tauaz 98%

4.29.
laag1atapfall

4.2.10.

i
=1

4.2.6 3. auinsanenseualiiinieangaga (Max Rated Output Current) lsifaenin 120 A
4.2.6.4. grnaoltauiuszuulelih ailia 3 phases

[ |

4265 fndnmaraivasdyanalviin (Rated Frequency) Wiy 50 Hz
AnviwIaaaulunIsYINau

4271, mmimﬁﬂd’m\ﬁlmﬁjmmwgi (Operatine temperature range) -20°C §19 +60°C
4.2.7.2. 152 UUSEU DI ARUUNARL

4.2.7.3. diszeunmstaaniunu Wi (Ingress Protection Ratings) IP65 #39fin31

4.2.7.4. Jn5uansaniuensvina LED w35 LCD vuiaInswad Inverter wia 80 1sauit
A

wwisaudasnssualivin i diussEndningage (Maximum Inverter Efficiency) laitfouni
winanvasnszualiihauisaganiusmsvhauiasdsrgunsaiiny Mobite Application

4.2.9.1. awnsouaeIan Sofaware Version L

4.2.9.2. nansouanaanmamsilihnssuaadu (AC Status) 1 wssdu g 18
4.293 &l Inverter Pairing gunsalifionAnlylle

4.2.9.4. farnmsideusionns LAN 1P L

4.2.9.5. farmisiiausiody R5a85 16

4.2.9.6, I Communication port tagld Modbus protocel interface &?%ﬁuﬁamﬁaﬁmﬁm
284 Inverter NU Computer

fisyuutssiuainaunnunfizesssuuldih Over voltage Over frequency Protection

way Antilstanding Wuluanadaswunnisleldh, 3 AFCH dwsutlaaiu ansaviaad wuuiasanmelunte

Ancin1euensiy DC String 9093

4211,

winauvaInszualiihdauaansalunmsioaisteyadaoniadendeniy port 13y

Wiundates fal

4.212.

4.2.11.1. RS485 lifaanit 1 4

4.2.11.2. Ethernet (LAN) liasnin 1 99

srLufanulizidiumg (Monitoring System) ﬁa@ﬁﬂmauﬂ’ﬁaéwai’aaﬁaﬁalﬂﬁ

4.2.12.1, @n30aan1uynnsvNuTessyuUURIY Web Browser 193 PC win Laptop 16l
4.2.12.2. @annsnaaniusnisyinnuresruteii et 59930 Android Laz 105 1§
4.2.12.3. wanaama1u Enerey Juiu, wasidou. wasd

4.2.12.4, wananolaninnisndalyl Lifetime Revenue

4.2.12.5, LanainsiSaudisundaniu Comparative Energy Wi o, Quarter wagt 1
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4.2.12.6 wansan o nalag duld wuanuduues, avmdoas, gamail Wiy
4.3, ¢alA39:3195995ULNs (Solar Mounting)

431, yalesiainsesdudnsdaianuuuliiinuneivanzay Saniunsdanss ansonuss

nseuUzneAfingmilisnng 25 wesdsundi LLazﬁwﬁﬂmaﬂm@a%ffuasm%"umLLm%ﬁa@‘Lﬂaéﬁamm
Heweraruulusmwailaseiimaleseaehawvdnuarairis

032, yolasairasaaduunsardosaasasiusumasgunsiad mdlii vor Kan, wis
nunssuatiuanan viemuduuniwoainin

433, galasiaisasiuinnrdesamsanonooniduiudnusznouldnuing

s

4.3.4. an ylasaiesosiuuvrdsainnlangasnaiy Wy ogliduu vio ausuaa

o

(Stainless steel) uariinisyualulad it iag

k]

= &

4.4, @Intinnauaalusla (DC Switch %38 Circuit Breaker)

4.4.1. DC Switch/ circuit breaker @ wivlasiunazlaniiss Inverter aulvlfnnssuaasas

4.4.1.1. sanuuuawiulriulivhnssuanssdwiuszun Solar PV Tnatavis
£.6.1.2. auwdisanszualidhsaiodiidasnin 1.25 wihwaafiinnssualivihaeen (sc) ves
3EUL Solar PV rooftop

4.4.13. ffifanszuadanems Isc ldsndn 1.25 WNYDIHAANTEUAR AN IsC V8358 UU
4.4.1.4. annsadasssslivhlaleglidesUanlvan
a.4.1.5. fiffaussdulyihnssuansalalyning 1.06 wwoawssiu Voo 1a1520u
4.4.1.6. 31 Indicator UoNAIWALILATENTIZAISNITL
4.4.1.7. fiAuadfnmuann 55U 1IEC 60898 Wsa IEC 60947
4418 Basaniglugdmivgunsslinoasy

442, AC circuit breaker UnsiuuazUaniaag Inverter ﬁ?ﬂl%‘-lﬁ?ﬂﬁzLLaaﬁuﬁﬂmauﬁ?ﬁﬂﬁ
4.4.2.1. \Wuvila 3 phases
4.4.2.2. INAANTELAGA999 icu MumamsauIuuedadlaitiagnin 10ka wasifinnssua
Ampere trip (AT) bitloanin 1.25 wihvssfidansvuadwaanasasas Inverter
4.4.2.3. daeuUfienuing 5w 1EC 60898 wia IFC 60947
0.4.2.4. Fasame lugdmiuaunaallasiariy

843 Circuit breaker dmiutiosfuuasto-Wasandaudofuszunlilihges inverter Muueadng

Lel¥imdn (main load center) Tanilandnuasdail

4.4.3.1. [Wunila 3 phases
4.4.3.2. Fianszuadniseunam sannunsdashiiosnfidanssuadaimsun s Main
drcuit breaker yawueimuanllhvdnusidaalsivosnin 10 kA wasiifidanssua Ampere
trip (AT) litioendn 1.25 wiviosiidanssuaingaanguganes Inverter
4.4.3.3. dRnaEnufin s sy IEC 60898 w3a IEC 60947

4.4.3.4. Fasnalugdmiuguniclagems
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4.5. qﬂnmﬁﬂaaﬁ'ﬂﬂnsxmﬂ (Surge protector devices)
¢.5.1. gunsaitiesiulingzein PV surge protector fuliifnssuanasdinuaniid
4.5.1.1. sonuwuudmiuliiulviihnszuanssdmiv solar PV Tnewasny
4.5.1.2. fAnantfnimnsgiu EN 50539-11
45.1.3. é?@é?amahﬁﬁm%”uqUﬂ‘azﬂ%Laww:
¢.5.2. gunsaillasiulrnazen AC surge protector fulylfinssuasduiianauifesil
4.5.2.1. Tifussuuld 3 phases
4.5.2.2. ilpuantinisdasiu Mode of protection fasannsntasiulsiinnssyinsswing
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. Ivaasvluar S oudes Alam Lﬁaﬁamﬂaqﬂﬂ'ﬁ@j"l,;jag‘[,uaﬂnzﬁ%ﬂaaﬁ’ﬂu
N33V Surge leLan

a.6. gunsaluantsasssuuliiinszuanssdmdunisduwas PV firefighter safety
switch ifiannuUasnfuianautiisd

4.6.1. sanuuudmiuldiulidihnszuansivessuy Solar PV rooftop d1viunisduinda PV
firefishter safety switch tnenarng

4.6.2. sgunsniazaaslo-Umesaunsaiildiemelle weiisruudariuldanisala-Dals
Taednlulld

663 wafifansvualitihdododiitesnia 1.25 wihwesiiianszualvifhasaa (Isc) 9935300
Solar PV

464, ffifianszuadaiens lsc lWand 1.25 wiunanssuadaiieg lsc 1e35suy

4.6.5  annsnvanmildihldlagbidesanivan

466 fHifanswulviinssuansildlddingt 1.06 whwoausasu Voc 1osssuy

4.6.7. 1 Indicator vand1uMLLAYEN1IENIHINUY

46.8. issAunstaaiuy waztn (ingress Protection Ratings) IP65 15896077

4.6.9. ¥n9 String 999 DC input OEVERCTEEATNY String fault monitoring and fuse protection
4.7.  sruUnIRsIe Tuiinuazuansnanisuanlviiein Solar PV Rooftop

gunselfaailugunseiiaunsndemsinusniy Audunamesls

4.7.1. Communication

4.7.1.1. Port: Serial RS-R5485
4.7.1.2. Protocol: Modbus RTU

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

473, gunsainyiingamail Solar PV 1 %0

4.7.4. gunsairaingusnivedonuinmeinisifindassu solar PV S 1 %

475 9Unsnla v TaA L nuaRs $1uau 1 16
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Usenanauardafudionisuuannaludiudaya atid nswl vavBeasiuldluszaslng lasagluguuuy

476 gunsaliaAauniiay (Wind speed) $1u3u 1 49

T o W v B o e = ar ' % a
4.7.7. aﬂﬂﬁma'ﬁ”ﬁﬂﬂ@LﬂUUUWﬂ'Ua%a%TﬂLﬂi@@'}@LLﬁ% Sensor GRNA! %mmﬂmaﬂyﬁyﬂm

Web base, Web browser %%aguﬂ

UsgAnsnnsives Solar PY wiazya Mslusuuuurssinay nawl sieeu fwiinanasdangy wans
Uiinuanmsdaalaseing CO; uansdgean digeusanisudalivinluseiu swideu 517 wisden

4.78. duandly LED sualitonnin 55 97 wamiluiads Tugpdidrindsdmvun adraday 5399

4.7.9. nsuanavasninan vy dosaglusUuns Real time Ao deyaileninans

a1 wazAaug iiliogluauiuiiavauvesdiuing

ww¥i 5 518n159Unsaluanioud s il

5.1

5.2

5.3,

54.

5.5.

e anan vl (Photovoltaic panels)

D Jinko - China

D JA solar - China

D Canadian solar — China

D Trina solar - China

L s3aiieuin Tunau Tiert
ww3aauaanseualvivin (nverter)

D SMA — Germany

D Solaredge - Isael

D Huawei — China

[] Sungrow-China

L vaudieuwin It unedauan nviu,
aindannoudnludfnszuaady (AC Circult breaker)
[ SIEMENS - Germany

] 4BB - Swedlen

:J SCHNEIDER - France

L) tArTSUBISHI - Japan

L v3audieuin

Finddanaudnluifngzuanss (DC Switch.Breaker,.DC Fuse link)
[ ] TeLEGON

[ 2g8

L) susstian

D DF Electric

| v auitein

gunspidasiulvinasunn (Surge protector devices)
L] sierens

L] 288

] scrnEiDER

L citel

-t



D Pheonix
[ w3 auitsumin
5.6, STUUMINTIIe Uuhinuazianmanisese iy
L] Sungrow
D Huawei
[ sra
L] Solaredge
L] sidaiteuin
57.  lassaiasesiunns (Solar Mounting Structure)
D Lock Solar
BER
L chiko
D Bazor
] Cleanergy
! vdaifsush
5.8, awadaias wavatgaaulnsa (Power Cables and Controt Cables)
(] BANGKOK CABLE -~ Local
) THA YaZAK) - Local
[] Phelpdodge - Local
] Lapp kasLE
D Prysmian
D HeluKabel
| vdaifieush
5.9 POWER METER
T sanimza
L1 e PoweR
L] siEmens
[ sccomec
L v3autouwh
5.10.  WIRE WAY, CABLE TRAY PERFORATE TRAY AND CABLF LADDER
e
s
! INDOCHINA
D Bazor
L] s3auiteumin
511 CONDUIT
L] panasonic
LI ippon
L1 panva



[T vgauiieumin
512, Water Fump

:] Grunfos

L Hitachi

L] mitsubishi

| asdiguwi
513 CCv

D Panasonic

D Dahua

L vdadiauni
514 Pyrancmeter

D Kipp & Zonen

D Hukseflux

[ wlauiteuin
515 Ladder. Walkway

D Hot Dip Galvanized

B Fiberglass
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o wuuoas luituitlew C filFnaanvilunsiinds Solar Roof Top

o yuulvihueieians

o Joyamililvivh vesmnnduy
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WUIAN 1 VBNIVAUANT WU
1.1 auduuiwaslasenis

apumalulagvssasundniianmmsaiansz s (aea) L‘Tjuamﬁ’um\ﬁmﬂmaﬁ&m%’vmgfuqa il
Travseasdlimsinm daasidnnisuazinivdugimanisasu maide Husnsiemeuidean 35
USunldeu denenawdaiud Ineims dunsimuingmaniuasmalulad uasmsadiydayauss e
waziulsusethadmaulumsiadnaduaaiuiideiy (Sustainable University) Sevineils niayaifugnis

it

A51F9Aungagy Ao daay syTunsUleviuatiy wazenlald aualariiRnsruuinAlyadlan wuIm1anig

waganuiidsduil dintuldideld “Uivymeaasugionadlor Jugwdmiunsiagula dilugnisaths

@

UmfﬁmLLazuﬂmmﬁﬂhaﬁ’mﬂwﬁ’ﬂwLzﬁamim?{auuﬂaaLﬁ@iﬁlﬁﬁaﬂmﬁﬁwismﬁ (Social Change Agent)
Tooiun #ea. Ladilfifemssndunudiiamsiauoed@ulu 5 dhwnadsnsaansUssnouse

Wl 1 a¥1ean1sfidausauveatindnu (Increasing the Student Engagement)

MafaLMIAnwIMISeunTaou wangas wasianssy faeaunsnauderudtadunalnas
Mevafidsiu war “Uiymenasegianadiss iliAnnfiiensimuntndnwm Taems duadunaz
atfuayuliifiensadisiiiusianisiudaunlamenddans (Socal Change Agentilnaldvdn sssunsulay
wavatuayuiTnssdlavasnaonliinAnuidudiB e dulinsiodwnden (Green Heart) finanan laills
aane $U3 uinlanastillgmsU{us

Wt 2 a¥rmanuidenasuinnssuiilandy (Demonstrating the Impact of Research
and Innovation)

Ml Ran s T sia s mdsfiaenunsnidmnerenisaSremmiueg
M192195 Fndn qunievadeay yagnisuilutlymin1ineinou wazanenE snan AR
Aawndiow mudlufunmsinuuesaiisinnisy daliana iy

Wwaned 3 a¥1en1siaIuIIUAVYUYL (Encouraging the Community Engagement)

miasinsiidnsaiugiruasdauifiidmndlunmaiaunindnuuasyaainsva et
mMadsLisuiugen adunmsiauguamdis mainumdinuuagiunedon amualufunmsiaw
Waaardsenadieddulsruiofjiinslurusy (Sodal Lab)

Wmanedl 4 adlassaieiugunarammiandeniiiiufinsfuiwandey (Building Green
Infrastructures & Environment)

Mt lnsmEdanugIL anmnnden uay sruunsuendansiiuinsiud wndeudials
dndinsuarypainsifiduuiiuuiudy (Assimitation) Tnsnisldmaiiuiluseiududs Soutuarisslu

o o

AT (Living Lab) diaduiunuuvesadeuiid sy

Wnsnedl 5 a¥19assdszuunsuiunsiidediu (Creating a Sustainable Management System)

mMaiasEUunUIIS dusalou vannus warkwiljuiuewnainsuazindnu leadinaln
bihiansussaumahaousifunnhsnuacluanduarasuanidislifensiaunandulugai
fathFududselenilnossa vasdunuediifsotindny yaanavunau anunse il nsaalufuyny
Haau vinenudy aniads wanenvuaely

foiu e lAdematauiedinfussssanauensian nsineanty Iaivuagnsmansidiagn
uipnssudnuduedouuarndanu leitsrasdlidudilumsifoaenuuuadiass San1s afaaiy
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ansinuziasuusudadau waluladuisnssudiidesdidsdu (Smart Gty and Green Innovation
Leader) Iman1sthean nnglanfaufindnaiunsimdsurauwulomeynssdinusaseiing wendany
naunuuUTNaNsan Indufivineilasanis Smart Enerey 1l aasntsldnS sl e luimine gy
e ol Duduuuu mslindanued 1deedosluns as Touiuiiveaaa 1ty was annisldudamuan
o slaade 5mﬁxqammwﬂéaam%nauimaaﬂimﬁgj%y’umsmm@i nerseinvAwadeunaluan Ty

1.2 danivuniisedu

121 apduwmaluladvnssreund ndiaammisatanssUs JaialuilTondn “dardre” e
Uszasaiaylvilimsieuesian Winasnuuudadina Somn Aads uay naasuszuusdsliimdinunasending

ywvdanernns Tuliudlay D 2uwessna 9,500 as1auns w%’amﬁg\wiam’hﬁvﬁwuﬁﬁmmmh‘hﬂwaa
275 (MDB) Tnafgunsalfinnaudnludd (Circuit Breaker) Wwsuenssuy o Gamelufiuiivesonnis
wagnduenmsddnenmlumsinde i
o pesUfjiinurnzaanlronssumand 2 09mns
*  gImsEsuLlareIaUTYYN AUsyay SeElTa
& ensUHUANTIaNLUUTINLEYUINISTaYS NS
*  piAnTHULAEL 1
o peslsaluiinisnaivianssunes s
uenani Tuiiufloy D dassnaudsorasivdianiidnenrslunsindissuuedalitfiagn
HasnukaeTiadlednvatgeias wu emsvadszrulvy, e1msniaivndainssuianunis
gramnIsy, osmaduimnssuadama, enslssssasuniana, lsaiuinsieanssumand,
s mdsuTmenyimnssumans (fin 12 4u), aranaisuruaslfuinisiinsda uas sinisiay
fasfjuAnislssienineuns Wud serensmariifiuizomdinismszua 10,000 9193
fdu msvnsdmnasavesnuuuszuullotl nsdfafsdnuesennsfivansiused diiifislian
Lrslomtifumsamtugaan Tnsluiivilau © 1 weildhvanarznifiuiie
1211 fuillou D dvwslvgnn farmssaumsnn MIIBgADUTYIAY T1A930NT
sonuuuTzuLanalavad s va
1.2.1.2 Inanvaaisiasaensianumanuateyiildauiugen o lunanasiu was
U iR siitnsiiSanasei iy
1.2.1.3 fusenansiimsyiideuundan wasuisemisiissuu Solar roof DEUAY
1.2.2. rfjﬁu%’maua'ﬂzﬁauauaimﬂué’wmzm‘aﬁmu‘1aﬂ3:LLah‘lﬁﬁwa’mﬁ’@:u%a!,auaﬁuamﬁ’u
”Lugmmué’sgmy%lafuwlvlfh (Power Purchase Agreement. PPA) Wioaonuuunaaing $nm fanaszuuads
lylmdisuuaonfiiad uuudmidinaniuuuaiuraas (Tun Key Project) LLamEmﬁ%’unﬁﬁ’mﬁaﬂmm

ninesarufvasEn Ty Golutandund “giuine
123 fiudnstedomanuuy 101 fadsazmadoussuuaislilfhndsnunamiiing uumdanly

i

[DDNLUUAIL IS US54

u

ANBUZINLUULAE VS oI Ras 1 sldaunsafaaannuuulaan lnadsdiiians

TavLAvavIsuan1TUR199 e 1o alrasudu



124, Frudeauodssiamdilludorumudeuloniaauasia i daag uas q’g’?}uimaua
wenfadunfondedasilavadoivnonnisilihanudilsludenudng vie anaaliuiiEa
Jomnariuildlunsdfuuuitedaudsmilitonutadndusmmedininundn

125 Paausidulsyleiunvneanniy

1.2.51 Q’E’fmauaimam3%59@Lauaé’mﬁﬁamﬁmz?gdlﬁ!ﬁwmazwmﬁmh‘lﬁwLLaaawﬁma‘
vusdam fgavelasimsindanmmslinusiadiudosasisnisnmalvanlusdmivanis

Iylshunswats (nvlw.) ﬁzaﬁ/ﬁtaualmamiﬁa@ﬁmﬁﬁam?aﬁ@ﬂ%umnwﬂ#’fhﬂh’?\?’1 Kilowatt-hour meter

(kwh) udrtmdgsmvesuinelil¥inean Solar Rooftop Mindrlsundomiuivanitu uaz HLA

lnsinsosaadluAnaanudonisndanuludgis On peak demand (KVA) wariuinssaiau

sazdn FT iail msfunsefieuelundsilddiamndgunandn il duaslddasailves
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3.9.5. msmsafunuagesiasuaneiig o nuetlivaslindulundadwusa
vandi 4 defvuaniedumatiavesgunsaindn
4.1.  unsHEalWR1 (Photovoltaic)

asseiAalelfh (TER ) Gugdnsaivdn Feillismualiiuanss uuwazanm @

4.1.1, fﬂu’mﬁﬁ’ﬂﬁ’wﬁwamlvlﬁﬁméﬁq&a;mﬁmlwﬁmizl,a,ama'l,aiﬁaaﬂdw 550 \p Wianazaui
an Standard Test Condition (STQ) fienannsdiuuaseniing 1000 $d/m50amng o1 gasmninag 25
IANABEGEA Ar Mass 1.5

612, wnawaduaEiing (PV Hodule) Mnusaiiausnaidssssuaiasinonisi SU UaEA
wdalilvhg saaimtlaniiu

413 unawaduaEingilaues e dldiunsiusannsss i international Electiotechnical
Commission (IEC) Fasalyd

4.1.3.1. [EC 61215 Crystalline silicon terrestrial photovoltaic (PV) modules-Desien

qualification and type approval



4.1.3.2. IEC 61730 Photovoltaic (PV) module safety qualification
014, durdaveduaniiing fndendsiroms s Uunction Box) wiainsazns (Terminal
Box) AlinsUsaiinvSeinlindanadsiunsaunanasoanwoiniauasanuadouldd wasdasilian
Hastumsfurasiinnslundesdoas lfaadidrefifunudeuse uasilsedunsiosiulddannin P67 ua
Fasiaaslvl PC connector cable #aaduailn MCa wisfinin
4.1.5. @mauﬁ'amah‘lﬁmﬁamaauﬁam?z Standard Test Condition (STC) WagnuauUinina
wfasfinmuaieedosfie Ui
4.1.5.1. Module efficiency ltisanin 20 %
4.1.5.2. Temperature Coefficient of power lailiunin -0.4%/pwzaidoa
4.1.5.3. Maximum system open circuit voltage 1,500 VDC
4.1.5.4. Maximum over circuit protection Witasni1 1.5 (W9aIRinanIzuasn1393
4.1.55. Junction Box fiszdunmstoanulitdaanii IPes
4.1.5.6. PV Connecter cable type MC4 w3adn
0.1.6. nsfudssiuamnImze Solar PV azsedlasumsiusasmunmuaslitosndi 129
(Product warranty) Laziudseiurdmanlvivihazdaaliussansnwlitioun 80% (Linear performance
warranty) FaBRITEXA TR 1-25 nLdewEn S
1.1.7. nwlu Solar PV panels amumatazdosdl¥as Ethylene vinyl acetate (EVA %39 Back
sheet polyvinyl fluoride (PVF) Fitm wioianduidiouwi sunthveaunslaifudnsnszanlavia
Ternpered glass ¥38 i’aaﬁluﬁﬁﬂmamﬁ’ﬁLﬁwwmawum'auaa v
418, n359uv01 Solar PV panels foalaramulslinnii 30 fafunsuazdanhainianfivhan
TavirUaanatiy danuamy Ly mmzE?'m%?uamfiv'wummw%wﬁamawmmamauﬁmh.iquﬁulﬂ
Tgitins nuguiBoauddadluihi g,

4.2. wsssudasnszudaludin (Inverter)

A SUTEAMUANIAVALATD Inverter nRasuLaonldmudarvusuaanislylihuaTana
(MER) wiimsataufussuulifh (Grid Connected Inverter) Tlandnusizd sl lUi

121, Wuwdawdamszualvsh Transformer Less gunaldiiannin 60 kvA

122, Bunssweitasruukdaliihdoniiuiunednedfrumsiwedsumulsznie 199003
Wlihuavars slendasueisunasmesiiiunsarsausdatuundwiuiunedeesild Tusruy
ndeldih Usandausafulasstevaanishehunsrans

123, WuivieuariuilldSunismaasunusiassiu 1I5C 61727 Photovoltaic (PV) systern -
Characteristics of the utility interface uazunsg1u IEC 62116 Test procedure of islanding prevention
measures for utility Interconnected photovoltaic inverters AuADILUULDNATTITEITUHANISNAAIURIN
rugvaazulussduaing wu TUV w3a BV Usenaunisvoaudildianaunsa

424, UszBEn3n1w weighted efficiency (CEC) luiaunin 98%

025, wdslsvhnssuansaudn (OC Input) SanasdEdd

24

4.25.1. sos¥unsaiundnasga (Max. OC Input Voltage) lailaisind 1,000 vDC

F

4.2.5.2. s9a3unszualilihadhgan (Max Input Current) 1liisnan 120 ADC

126, wammulivhnssuaaduoasn (AC Output) Hemauiadil



4.2.6.1. M&yhnszuaaduduaisen (Rated AC Power Output) Tvunlivasnii 60

KVA (Ro1a384)

4.2.6.2. dremdslviihusingesan (Max.apparent AC PowerOutput) Wtaunin 60 kVA

ERCEREY

4.27.

4238,
Sotay 989
4.29.

2/ [ W a f—'i;
lead1atnynall

4.2.10.

4.2.6.3. asnsndnenssualvliihnneangign (Max Rated Output Current) liitiaundt 120 A
4.2.6.4 annsolianuiuszuulile gie 3 phases

4.2.65 IfidaeAuivasdyanaliih Rated Frequency) wiiiu 50 Hz
aniaauluni1Tvinay

4.2.7.1. aﬂuﬂﬁaﬁﬂdﬂu"Lmufﬁ?ﬂamwgﬁ (Operating temperature range) -20°C 89 +60°C
4.2.7.2. 950Uz E M ALUUTAGY

4.27.3 fissAumstiosiudu uazh (ingress Protection Ratings) IP65 wW3ain1

4.2.7.4. fimMsuansaniugnsvinau LED ¥ LCD wufupiaes inverter wio3enssud
finn

wtasnUaanssuslvlidadissiivisn wasgn (Maximum Inverter Efficiency) Litiasnin

Alowainssualiihannsonaniugmshaiuiasisgunaskiu Mooile Application
4.2.9.1. #WN50uERIF1 Software Version L@

4.2.9.2. eunsauaasamanisliliinseuaadu (AC Status) Wy wsadugwaud 18
4.2.9.3. &l# Inverter Pairing Qﬂﬂiﬂﬂtﬁawaﬁlﬁlﬁ

4.2.94. farnnsideusiosan LAN 1P 1

4.2.9.5. farnnstiousoday RS485 16

4.2.9.6. 1l Cormunication port lagld Modbus protocol interface ﬁﬁﬁ%UL%auﬁia‘ﬁ@ga
193 Inverter iy Computer

fszvudasduananudaunivoaszuulvvi Over voltage (Over frequency Protection

uway Anti-standing WWulUsmudasiwuanislelyh, § AFCH duSutaatu ordevlead wuudindanmalunss

Y
oy s

fafincuandmiu DC String MN939

4.2.11.

wisuuaanssualbivhiimwaunsnlumsfemsdayadeaniadousotiny port 1nsgu

= ' 3 2 &
RISTERRMYRER-N

4212,

4.211.1. RS485 laddanndi 1 94

4.2.11.2. Ethernet (LAN) itioenin 1 aa

sruufanuUsnlung (Monitoring System) ﬁa@ﬁﬂmauﬂ’?aéwﬁaaﬁaﬁfalﬂﬁ
4.2.12.1. aN30A8UEMININUYDITFULHIY Web Browser 993 PC v39 Laptop
4.2.12.2. @N509801UEN5HIUYDIsE UL H90e 3995 Android was 105 17
4.2.12.3, wanamnaany Energy 100, uasifiau, uasd

4.2.12.4, wananwlainnisudalyl Lifetime Revenue

4.2.12 5. waaan1alTuuiioundsanu Comparative Energy LT 1@9w, Quarter wartl 16
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4.2.12.6 uassanmiiiomataUuld wuarmduuas, annaiian, gamai udy

4.3.  yalaseainesesiuuns (Solar Mounting)

131, yalasadesesfunassosesnuuyliivuaiivansey fenunuaad wss sunsanuse
wseangngifrnuiiliant 25 wasdowiit uasiwninnadasanafumaunedadlaieu
demoraauuduswadasaiimadesahmdnnazains

432, yelpsaadasaafuunasdosaatanasiumunnss s il ves aan. viie
ngwneuatuanan vienued usionEn

433, galaseaesesiuinnsdosaunsononssniduiuduiznouldnuine

4.3.4. Fag laswaiheseaiuunesdoshonlansvasnaty wu ogfidey vie awruiaa
(Stainless steel) uasiinsyuslulad fiiyian
4.4.  @ntinnaudalulid (DC Switch #3a Circuit Breaker)

.41, DC Switch/ circuit breaker &niudasiurazianiing Inverter aulihnszuansall

4.4.1.1. sanuuudwsuldnulvivhnssuansadsiuseuy Solar PV o
4.4.1.2. waridansyualiiisadialdiaonda 1.25 wirwesdinansyualrlvhasan (sc) 28
SeUL Solar PV rooftop

4.4.1.3. ifife nszuadnees Isc lisndt 1.25 whuasfitanssuagsgauen lsc 1as3suL
4.4.1.4. sasodandaqs ilalaglidoslaslvan
4.4.15. fmdnwsiduliinszuansaldlising 1.06 Mrosiy Voc 98358UL
4.4.1.6. &l Indicator U9AHILMLALAZANTIZNTTAIITUY
4.4.1.7. fanaudfanuing 551U 1EC 60898 38 1EC 60947
1418 %@ﬁgamaiwyjﬁm%’ugﬁmzﬂmmm*nx

1.2, AC circuit breaker UasfunayUanmsas Inverter fulsiihnszuaadulianauifs
4.4.2.1. Wuvila 3 phases
4.4.2.2. IWfANTLRaSa1999 Icu anunanmseunuLaiadilosndy 10kA wazififanszua
Arnpere trip (AT) laideendy 1.25 whasiidanisiaincaonganoas Inverter
4.4.2.3. SiauanUfnuninsg iy IEC 60898 v IEC 60947
1.4.2.4. Fadanslugdmigunseilasany

.43, Circuit breaker dmdutlasduuarlo Unsasdensaiuszuulsihue Inverter fuLRIgae

Trlvhwan (main load center) Imaﬁamé’wmﬁ@i

4431 Juyile 3 phases
4.4.3 2. Tidansziaanansnuuansenuulsasdlites niniinnssuadanisasvas Main
circuit breaker vokusrIuAlludnuid aslatoandn 10 kA uaziififansyua Ampere
trip (AT) lfaunit 1.25 wiwesiidanssuainuaangiaanel inverter
4.4.3.3. Tamaudfinuuinsgiy (EC 60898 wia EC 60947
4434, i‘mﬁamaluﬁﬁ'm%’ua‘tJﬂﬁ?ﬂmame:
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4.5, qﬂn‘ﬁﬁﬁﬁmﬁ’ulﬂnismﬂ (Surge protector devices)

451,

452

gunseidasiululnsyann PV surge protector éulsliihnssuanssdianmmndadsl
4.5.1.1. senuvudmiuldiuliihnszuanssdiu Sotar PY laglavny

4.5.1.2. famauifiniaminsgiu EN 50539-11

4513 fassnelusdmivaunsallesiane

gunsnilaanulvnszan AC surge protector G’ﬁulwﬁwnmmaa"uﬁ@mauﬁﬁﬁaﬁ
4.5.2.1. Tiduseuuld 3 phases

4.5.2.2. finauantinislasiy Mode of protection fasannsatiasiulyinszumngsniig

Phase - Phase, Phase - Neutral, Phase - Ground. Neutral - Ground

4.5.2.3. Surge current rating 45 kA at 10/350 psec
4.52.4. Response time not more than 25 nano second

4.5.2.5. fivaoaliuardoyanandes Alarm dafeudeaunsalliegluan ez tsafuly

11550 Surge 1Auar

4.6. gunsaldaneasssuulivnszuanssdmsiunisiulnas PV firefighter safety

switch lanuUaanfeinaauURnal

4.6.1.

sonuuudmIulAulsns suansIuaaszUy Solar PV rooftop d1viunissutida PV

firefishter safety switch Tneiawny

46.2.
laggalula
4.6.3,
Solar PV
ae6d
4.6.5,
4.6.6.
46.7.
468
4.6.9.

fgunsnlaziesla-lnasaunsovildhedieie savissuudoiiulvausata-Jals
naiinanssehihdatolidesnin 1.25 vihwasidanssualiihasan (iso) vaaszuy

N Teuednaems 1sc Tt 1.25 ng9anTsuadniens lsc 999551y
gunsatamsaslilihlalaglidasanlvan
fffausssuliinszuanssldlidni 1.06 wiweansady Voc meassuy
il Indlicator UVaNALVLALAYANTIENITHIMY

fiszdunstaanuriy LAz (Ingress Protection Ratings) IP65 %3997

911 String 183 DC input 38A93dlszLU String fault monitoring and fuse protection

4.7, UUN1AsIin Tuiinuazuaninanisuanlilnein Solar PV Rooftop

sunsaieadugunsnifiannsodeaininusiuiu fudunamesld

a47.1.

47.2.
473
ara
4.7 5.

Communication

4.7.1.1. Fort: Serial R5-R5485

4.7.1.2. Protocol: Modbus RTU

Standard compliance, UL61010B-1. [EC61010-1. IEC62053-22 or equivalence
gunsalnIaingnmadl Solar PV 1 10
gunselnringamgiinindantnusaifedass vy Solar PV STy 1 i
gunseiainandiatoied 91 1 e
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4.76. gunsnkiadiaingias (Wind speed) 97w 1 9

4.77. gunssddwiudaiuduiindayaniefasiauasy Sensor 5199 2sfatuadn
drmnanauas afuilanousanmaluiudoya @55 nswl uasdeansiuldlussering Tnsegluguuuy
Web base, Web browser w%a?iuﬂ

1.758. vsuanaiu LED wwalsitiaantdy 55 1y uazdilfieds lugafidiiadwueagialey 5 9

4.7.9. msuasanavoanzudalid Feaegluzvves Real time anunsnindayad lduiuans
Uagandavives Solar PY uslazya ﬁgﬂugmwmmﬁum N3Vl $1991U ﬁamwﬂmu@zé’mqw WERIUIHNY
anmstasaesing CO, uamidaan sianvasmsdEnlilinduneiu Tedou v16U wiadongiaaan
waEABLY ﬁaiﬁﬁag‘lumm%’uﬁmawmQ’%U%’N

vaamdl 5 s1en1saunsaindniioudilnle
5.1, unawdEnlvivh (Photovoltaic panels)
D Jinko - China
D JA solar — China
D Canadian solar - China
D Trina solar — China
[ vafteuin Tungy Tiert
520 wiswdamssualviih (nverter)
D SMA — Germany
] Solaredge - Isael
D Huawei — China
D Sungrow-Cnina
L vadiouwih Iumndouan avl,
53, @vddrnausalulifnseladdy (AC Circuit breaker)
L] SIEMENS - Germany
D ABB - Sweden
[} SCHNEIDER - France
L] ITSUBISH! — japan
L v3aitsuwin
5.4,  @visanauanluliniruanss (DC Switch,Breaker,DC Fuse link)
(] TrLEGON
L age
L] susstian
D LF Electric
v
55, gunseiaaduivlngzen (Suree protector devices)
L] sizmaens
[] rge
[ scrieiper
L citel



5.0.

5.7.

5.8.

D Pheonix

L] si3aiiisuwin

szUUnIngIvIn Tuiinnazsanimansnaalelih
] Sungrow

D Huawei

] sma

’] Solaredge

L w3auiteunin

Tassainasnedunug (Solar Mounting Structure)
D Lock Solar

RETE

[ chiko

D Bazar

[] Cleanergy

[ 1 swdaieuwin

aawranmads wazaunaulysa (Power Cables and Control Cables)
L] BANGKOK CABLE - Local

L] tral YAZAKI - Local

D Phelpdodge - Local

[J Lapp kasLE

D Prysmian

D HeluKabel

L] wiawteuwi

59 POWER METER

5.10.

511

L] sanrrza

1 ePoweER
T SIEMENS

I socomec
ety
WIRE WAY, CABLE TRAY,PERFORATE TRAY AND CABLE LADDER
BN

s

L] inDocrHina
D Bazor

] v3aiftauwi
CONDUIT
_panasonic
Ll nipron

L] panva
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5.12.

513

5.14

5.15

] vianteui
Water Pump

j Grunfos

_ Hitachi

D Mitsubishi

[ ] w¥adtaumia
v

D Panasonic

D Dahua

L w2 afauni
Pyranometer

D Kipp & Zonen
L Hukseflux

L viadausi
Ladder, Walkway
D Hot Dip Galvanized
D Fiberglass

MJ

(8]
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e uuu9ey ludiuilau D Aidnsawlumsiess Solar Roof Top

e yuulvivhuesanang

2
@

¢ Jayansiiliih vasannduy

o uuuvladu s1enn3iag (BOQ)
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