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YDUILAYDNTUUAETIEABAAUANBUZIANITWIBUTIAINGN
(Terms of Reference: TOR)
nsdsRarsssuunanlviihanuaseninduundean (Solar Rooftop) 117U 1 91U
T5aNBU1RAUTYY BINBAUTYY M iInnngs

1. At

puilsmeutaruryy Widsalasmsduaiumslindsnunauny 'Luwu'wmumﬂiﬁnmwu
iedaiadueydndndany Teuszuna 2560 Tasnsuimumdsnunauny uazeyintndau (W) \iloan
mildndaulumienuvedy waridunsduadu auuaqu‘lwmmwwaaigasnLﬂuwaqawusw
Ussrrudnidiie malsmernarmumn Sunfafiziadisruusalifihdogeduaeinduumdn
mathemsnglulsmeuanuyu wisussuuudama Sidwdnlnh 33.17 Aladndgen

2. wmls“aen
1. T.sqwa'm'\ammjuummmsmmmuwdﬁmwaauwﬂsamalawaﬂau (Crystalline Silicon Solar
Cell) wun 33.17 Alainsdgegn wisusaszuu on grid ieannsldwdinulueimsveslsmeuianiuagu
2. maL'Uuﬂuamsn.sausmamﬁmmummﬂisu AUNTOYSNENAINUUATNAIIUNAUNY Tun
mi'mmuwsaﬂsmwuwummau‘tv

3. Qmauummmﬂuaﬂm

3.1 fiaverndentuliiyaaa wuawwsmNmumﬂszmm'\mmmﬁmanmaunaﬂszeﬁ

3.2 wLauaswmmm‘luuJumvmnxwa‘lﬁuummqmamwmwmmeswn'\s viavuRnnonse vnu
wmauaswmnumqswms wazldudedoudoudn wsa‘lmﬂuw"i'lﬂsuma goansdsliiinyaravie qﬂﬂaau
Lﬂu@,wwumussmamwms

3.3 mauasmwvmawﬂﬁ LAUNSaINIEIuRaRsszuUnaR N esaduasending Inlug
Fuuudumsiasissuurarinihdegaduasefing fuunanasmsailising: 200 Aladnd Iﬂﬂmamu
roslugdyalnensetudiussnis vnnm’numungumm'\masvwﬂuusmsswmsmuwamu wazdl
wuqﬁasvsmwamumaﬁ'\Luwazym'\ﬂnuwsaLanms‘luﬁwa/aama muam’(mmauaswm Tﬂmummmu

Hanuilasdunsudaiaieasudiunudygn wluszesiatliviu 3 U Shnfuiituauesanil
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3.4 mauaswmmaa‘lmﬂuwuwaﬂs lamisuiuiug lauese ety war/miededliiu il
naustlamisaufussninfiauesmiuglfuimanaianansdiannsetind a Suuseme U38MAsIANANg
FreAinsnmeblanvseiingd vﬁaluulumnsvmmsauLﬂunwsmmwmmmmuﬁm sgradusssuluns
Usrmasadnengiinmamdidnnselindl

3.5 NLauasﬂmmawgummuﬂiunmﬂmunssumsﬂmnuumﬂsmﬂsmmimsmwwm
Seawmdninaeiuagisnsiaiuas uaquruswmss*u'ﬂwwaa‘iﬂsqn'}swmﬂamaumqﬂmawuaazymmu
mhtnuTesy w.A.2554 48 15 feil

1) Wuiifyeeaisddugdygdedsisglupusduduaniglseiu siwane NIBUARS
Ugydsesy i']amaluqnmamsvmu‘lumsue‘hﬂm

2) \Jufifiyanadiey mt’i‘luﬂé‘(mzymuwmamu‘umss«i‘fﬂé\'ﬁnuun'ﬁmmja
ﬁmmm’wswumanmauna (e-Government Procurement : e-GP) aude 16 fag
ang LUaulusuuuaLanwsaunaﬂamsuum%nanmml%ﬁ@umauaama
IndNNATg Tntannsadusutumssamadoundmnidsuieialiidy ¢ AYuyms
U5enIngan

3) gy nosudieduinudyIduhnnssuasieiu Buwimsiuiieduusiasads Fail
uaﬂw"LnmumwuuumnammwmasnmaLﬂuwuamﬁlm

3.6 wLauaswmmaﬂmﬂuwwgsz.,muawﬁwLauasqﬂ'\'luamuzmmuw'uauaﬂmuav &gy
g 7 nan. fvun

4. YBULIAIY
4.1 wLauaswmmaammumiaﬂmqam gUnsainuTensTifuanns1ens saiatandu q
S TefimeasSeatunsdiua fol
411 fauenadesdamundeanadudnlwibuuinsalivesnin 33.17 flainsgen

A ° kd L - ) 3 ar L3 1 Qs 1 4 A d
sufirmusludermusgudnwasnanedavesnuetuadinin uasiindetumisnudii q Mherdes
ad o a v v & a Y & v 1 1Y ¢
WesfiunsiiudaaiaFeuiosanysal uasansoldaulanuinguszasn
412 fauenawesdamidudadluib (inverter) wuu Grid Connected wwInLER
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413  Jeuenadesiniziuuuneandoansiedmiouwuureyalasainsasiuge
¢ a ¢ Y v ¢ - 7 v Y ¢ v
wawaduasefinduazdnvngalassairauazqunsaiuseneuieannsoldaulanu InqussasAuazgnaes
v a @ = ° | o o <
mamdnimnsu wiearanufuseslagimnsles glidweauveunwidininiang flinsnunileg
anTieng
414 favenadoinmgunsaiiieafilinszlen (Surge Protection Device) mwiu
Tvifhnszuanss (OC) uasnseuaadu (AC) vl 3 Wa
415 favesimsasdaniuaziindigunialfin-reasinih muninsgiunisiinmi i
Iihdmiulsemalve an) wieuisdadsszuutesiunseualnilnadioundu whgssuvaodniu
&Y o 1 o
afmunvasnmsinihaugiinig
1’4 & o 3/ a o i g 1 ‘o’ P [-3
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4.5 Januavgunsal ﬂ“mmaaﬂﬂamm’mu1m3s'luwuw'mimu‘lﬂmuw‘iuu Faseluil

4.5.1 Taauavgunsal f\l”mmaaﬂﬂaaamummmuwmmmimu‘lﬂmu‘wsuu sasaluil
1) International Electro technical Commission (IEC)
2) International Commission on Ilumination (CIE)
3) British Standard Specification (BS)
4) American Society for Testing of Materials (ASTM)
5) National Electrical Manufacturer’s Association (NEMA)
6) Underwriter’s Laboratory Inc. (UL)
7) Deutsche Industrienormen (DIN)
8) Verband Deutscher Electrotechniker (VDE)
9) Japanese Industrial Standard (JIS)
10) MPIFILHARAUIIGRAVINTTUYEINTENTIGAAMATIY (WBN.)
11) msgrunsinsediiiidmiudssmelng Gasgu 2.8.mn)

4.5.2 mIndnYagguasainuasgiudy (uenmiesnuimsgrudildseyly) svdead
AUV AUIesguildsegls

5. puanwzNIuNAln
5.1. yndninihdesadumaniing wisuaswunaliteunin 3. 17 AlaTndigean sliansasala
Famau (Crystalline Silicon Solar Cell) fiswasdundil

5.1.1 whawaduasoiing \Wurliauvuadadalauddaeu (Crystalline Silicon Sotar Cell)
Foddifamdslnfiednagsanlitioonin 320wp  seune Ateulunismagey
WM STC (Standard Test Conditions) Asduvaaseing (radiance
Condition) 1,000 W/m” gaumgiiusiueadudseniing 25 swmieaida

5.1.2 urgaduaseingiiuszdniniw (Module Efficiency) dasliveendt 16.5 % lagsy
Yoyalu Catalogue wiafiienansiusasnngnanetndaiay

5.1.3 msma'mssvmwmaamﬂwﬂu‘[am 3 uougvun (3-Bus bars) veRninivel
maauaqmwmaws"awﬁn'mmsmmumatumunuﬂuiaw‘lmvlﬂ‘s'um'lmﬁtnmem
Ay wivenuuuiifisuwin Inedenansndngiuesnseuiuns Mndadangta
Usznaunsianson

unaird wielwind Ay



514 nssuvstuNLTasuasaindazdenlu Anodized Aluminum v3elavedudiaunn
Josfumainatuuazanuudusdbidesniarsfndm laslianugevesuouinsy
Litosnin 35 mm. etlasiutlygwiannuisauen (Wind Load) Suariinase
1hs9a5ne

515 umwaauaamwmawnummam Integrated bypasses diode maaqmeﬂunamma
a8l Uunction box) 3asaseany (Terminal box) mammmag‘luumwaa 1y
szydioyalu Catalogue vieflienansiusasnguinetndaau

5.1.6 mwmumwaauaamwmai‘lﬂwumsnswnmnEJnuumamau (Anti-reflective
Coating Tempered Glass ma’aaqauwuamauummmmamumau.aa uv fiau
vueenszankishngt 3 fadlwas

5.1.7 ﬁﬁwﬁaumwaéummﬁméﬁﬂﬁgmdaw{amﬂlﬂﬁw (Junction box) #finsUeniinvieil
rllndenogiaiuag mmsnwumaamwmmﬂ wazanIn uw\aaulﬂmmammsmu
nsnstlasfusedu P67 Wudud uas maqmamﬂmnumwuwwaqm ety
neiaamalﬂéfmﬁ%"wiamalwﬁﬁ'umu,‘iiausmumumaannsms‘bﬁmumauaﬂmﬂ'\s
18 Tagnnsusenautadeansndasantlnila Junction box) fasfinas Usenaunielu
nTEUINNITRAMBEIuRULNGT Raudduaufedunsuussgituie Tasdeauans
VANGIUYBINTLUIUMINTHARGINGT

5.1.8 umwaauaqa"mmaJn'usﬂ.u'«a~mmumswunmaminummw Ethylene Vinyl Acetate
(EVA) wsmaﬂauvnmaummsaﬂmw

5.1.9 A1 Power Tolerance 0 63 +3 %

5.1.10 @1 Temperature Coefficient of Power lsinnnin -0.40%/C dleveaeuiianns
STC (Standard Test Condition; TCPmpp) fmauduuatending 1,000 dnd/msu.
o guvgliunaead 25 ssmigaidud Tnouuuvdnguvieluiusasuans

5.1.11 u,mwaauaamwmawmLauawnmuauﬁ“lﬁmmLﬂuwamnmwmmawmUmim
Weniu wazdismddluihgsgamiisunuynuea

5.1.13 mauaswmmmmLauawamﬂamu,mwaau,aammaw‘lmumﬁ‘usaammmuﬂa
1NAIFIY UBN. 1843-2553 UALRIUNSVIARBUATIANATEIY 18N, 2580 -2555

e sy A wielwingd sy




5.1.14 ummaéuaamﬁmév’\’mLﬂum?mmnisqmuﬁ‘lo’\’%’ums%’usaaszwﬁmsﬂmmwmms
§7U 1SO 9001 uaz spUUMTTANISAuAIIAdaNIIATEINAING 1ISO 14001 Uz
syuudanisentneundy wasaulasniy OHSAS18001 TuAensvauteidsu
mMsfusesIndtineu imsgundnSausigramngsn wis daduiusewnig
IS0 Tngasduuuanats nangIINMISUTERNIBUBNASIAUDIIA

5.1.15 unawaduaefindfiauenmasdedldiusesnunmunagaduasefindlivesndy
10 ¥ (Product Warranty) wasSuussiumdsmdalniaglivesnin 80% (Linear
Performance Warranty) lutianian 25 U

5.1.16 nLauas'\mmmumwaau.aamwmﬂmaﬂmummmmmnmammwaaummwma
aaNLqumms'lumsLauaiwm51145U1ﬂ54ﬂ'1§[i\1wmmamuwu Mineusslanilu
asteanigeinm suiiervauasgunsaivseneuluszesem

5 2 ghutadlniheiadefussuusming (Grid Connected Inverter) fi§aumnsauuasifissmwe
somslday fneasduadall

5.2.1 Sunosmeseiin Grid Tie Inverter Inverter \uaTasutasnseualnig Transformer
Less Tossonuuuliannsadeusasiuiussuyinii (Grid Connected Inverter) 161
Tnensusssulniensen (Voltage output) Huum 220v/380V AE 50 Hz

5.2.3 Hundndueiduneines (nverter)  Aifisedenanaasuifuluaudedmun ns
Feuseszuulasenisiniin veanmsinihdiugiiana wieuuuundngrunie
Tuuses uamlasdmau

5.2.4 duneswesuuY String Inverter éfaet{‘lu‘vﬁﬂ 3 phases

5.2.5 fianani@nszualvih s DC Fail
- 599¥UU UL NGgR (Max. DC Input Voltage) @laisindn 900 VDC
- spefunszudlnigegn (Max. Input Current) Idsaulaisint 20 A
- §§ MPP Tracker 1 an34 #i@ 1 MPPT

5.2.6 Tinmuaudfnssualniiy du AC il
- aansadnenssualnivnsengan (Max/Rated Output Current) Taishndn 20 A
- anunsaldautuseuuiniy vile 3 phases
- fiidnAaudvesdygrallwi (Rated Frequency) Wity 50 Hz

zz//

3511 3PP IR U3857UNITUAS ?N“llil ................................. HERY MK

a W

wivn I




5.2.8 anmwndanlunisvie
- annsavhandlutgamgll (Operating temperature range) -20°C it +60 °C
- fisgsunstiesiu (Protection rating) IP65 w3aRnI
5.2.9 \nFaautanszualning deafivss@ninimgega (Max. Efficiency) litfeaninfouas
97
5.2.10 aunsauanINan Y f.qaRnR uazsesiunsuanmasserlna
5211 fissuudesiunnmmiRaunivesszuuiniheshalosdsil
- Over / Under voltage & frequency
- Anti-Istanding
5212 Bunednes Fesdimmannsalumsdousoning port sasgrudisluil
- RS485 w38 Ethernet (LAN) Livipendn 1 g0
5.2.13 (Hundndnsininisulseiu (Warranty)  angudslivesnd 10 U waglivisde
Fuussiusngunusmirsegradunnisluvsemelng  Tagesdowansionans
g swdeufulenansiaugsiniieyszneumsiinnsan
5.2.14 wanfusifosdigududmsdenuasingeinw (Maintenance &Service Center) Tu
Uszwelng  Tasesdosuansenarsndngiu smfauduienaisiauesia  Lite
Jsenaumsiensan
5215  favenmdedlisunsudsinguandunedine’ Widusumusmmivesady
yams lumsievenadwmiulassmsismenamuryu fiiieussTenilunsden
Ungeinw vafiverlvauazgunsaisvnaulussevem
5.3. lassadnsesdugaunaeaduasenfindeiia Solar Roof
5.3.1 wanndmgudangduuuguieu (Hot Dip Galvanizing) dwfudufinnneuuiuyu uas
agiifleu 1N 6005-T5 mmaﬂauwuﬂmauummﬂﬂﬂmaamanmsauau
uJiwmammauumamm‘[mu iaues1A dwmiuduiiiadauundand
532 szﬂmmmwmmaqqﬂnssw'ﬁwmumwaa~1 ang 3o winiduang Mddaunavad
uasofinduasldfnyalassaiisesiugaunaiaduatefindosdesdvinafivancay
wazifutagivheinaunuiad visvhananduidnitlneded  enanstudu
WisuiiisuanantBuananiuiuauesim

G oSO USEEMNTIUMT D et ATIUNTT 0980 L %ﬂ'ﬁ
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533 fldnusznavtesukufndaeiu Grounding) sewinumeius uasdreulnsa il
mmﬁ'umuﬁaLLiqmwé’n%wmw'msgwunwsﬁﬂmsamalwﬁﬁw%’wszwmlwa A
2545 (RUuwAleuTuue w2551, 2556)
5.3.4 Kafigfianishnds uazenensiulsriududmanwineuasawndingy
5.3.5 guaniin1siuuseiududedinios 10 1
5.3.6 Q’Lauaswmwé’mﬁwﬁqﬁam'zmﬁenmaﬁmmﬁﬂmﬂﬁmﬂﬂwaoqﬂﬂs:ﬁ useay Milnasie
Tassadanden Faiasdniumsligndesmamdnimnsules lnefasiiimnsles
svsuanigdrnstuluannuiusedusensduiusazuuy laseadne fuunlig
iemdssuudiululszneuisndwicmns uasfegimsdianiiawnsanu
saussauUsnEAfisd s 20 wasAetufidmiunshndeuundeen wiex
asnudusesduinluiuauesim
5.4 gunsaimuguNIRn-ievsiuliihnssuanswaznIzuaaay
5.4.1 gunsaimugunsRa-sesuinihnssuanse
5.4.1.1 nsehu Safety switch fiswandundiail
- \fuwiia Fusible Type viierfinduiinnid
~ Tassadailane Sihdedestunslndledulunaindegsumis ON
- Fassdhdvdialwfnssuansauasfifanssualniy (Rated  current)
Lideundn 1.25 whmesiidanssuadanass (Iso) fianag STC
5.4.1.2 ns@u Circuit Breaker fswaziSuadsil
- Wuwiia Molded case circuit breaker
- Wundedousiaaanasgiu IEC 898 w3e IEC 947-2 wieumsgnudu #
Wiguwin uasiifidanseud Ampere trip, AT Litasndn 1.25 wiwesine
nILuadAI9Rs (Isc) Manme STC
5.4.2 gunsalmunumsn-iersasiuliinssuaady
- Yuwilia Molded case circuit breaker
- Wundadusinouuinsgiu IECB98 w3 IEC 947-2 wisunsgIudy
Wiuwin
- {ififanssua Ampere trip, AT Liitiosndn 1.25 wimesiifinddalwi (Rate
Power) 1 Unity power factor wasgunsaiutasiulni

L T Usssunsums  ade nsuns el
wRadnd $nans wedily s wglwiml may




5.5. gunsaitlesiulvinselun (Surge Protector)
5.5.1 gunsailedulwihnsslundunseuaadu (AC Line Surge Protector)
- Anssludnvazdevuufuatgdislifinasssuuny adumied Main
Distribution Board \Uusiu lnefififianneinih 3 ia 220/380V, 50Hz
- qzdpdidygrauantliniuingunsaiiesiulivssivinmnslesiu avsalde
- wAnanlsenuInsgIu 1509001 uazndamsaauilulumuninsgu IEC 61643-1
- wAnfusijuuasivieiiiaue deviumnsiadeuiicussdninmnsldaulsede
NN IEEE
5.5.2 gunsallfeaiulnfiinsylendrunseuanss (DC Line Surge Protector)
- \Hurlialdiunseuanse DC Fuuseiugegn 1000 DCV
- gnnsavuusaiulniinselentia 40 KA
- NARAUNINIFIU IEC61643-1
- Usegndild Surge Protective Device Ussian 2
5.6 a1eindih (Conductor)
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