UBULYATDIIU (Terms of Reference : TOR)
$ndonginst $18Ms TEUY Solar roof TwA 18 KW
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4.1 uARABNYaITEUL Solar roof YR 18 KW
4.2 ansanfieuiisuswandunnnant® vie AndnunsawLuassEuy Solar roof
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UA 18 KW YiLaUaavum
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5. TUAzBUARMANEUIaNIE

5.1 AMANUA

AMANYUERI TS $EUU Solar roof YR 18 KW
Wussuurdalivimduuasefinguuy Hybridge On/Off Grid 1UIRAAINITHAR

livey 71 18 kwp Wumsindassuumskdniwilnowaguaseiing (Solar cell) svadn

nszualvin (DC) elvgunsaiuvadiviv (inverter) wuaslviwinszuansa (0C) Tuidulwvin

nszuaady (AC) uazanelwringgunsailiviang 4 ssuunislsanilvivwadvanlvivy

aislivirninszuuiaauaserfing (Solar cell) Wlnau uamnifefilWluifsmesznoadis

Ihanuuawetlesusume

5.1.1

5.1.1.1 wslyauwas (PV Module)

- firn&alvivndinds Output gegasamuiu Lniaunn 18 Kwp

- widlwaieaa (PV Module) Sifndsliv Output geganauss livsenan 550 Jom

- wnslvanvaantennsaiundnduniifirdomusnmsandeatu uasiinrmdaluivia
aeammilouunuLg

- whundafamiliasusnasgruna wen, vislasusnsgm 109001 viadna Tnuty
wnansnsladusesnassurdniumdanad wasdimisdesusesnyudnlnens
wuuvanguvisluiviauanilaedaou

- fiatusaulin 12995100 Open Circuit Voltage, Voc (V) vaauralea neaa
Tutes 117 49V Rausg

- Anssuali1dr2995 Short Circuit Current, 1SC (A) vaunslea eas
TanfAunan 20A Aouss

S :'J'Fﬁll.i\'lﬁuqqutjaﬁwu'lﬁl.ﬁu Maximum System Voltage IEC 1000 - 1500 VDC
- fiA Module Efficiency lunaonm 21.7%

- anumdwrdleaaaiimifnsenassnaaisivin Junction box: J-Box) Aiimsia
wiinviaiidhdndenourniuns aunsonunsgnmeiniruazanmuinasxlafne
u'ms_q'mn'ﬁ'l.'l‘aaﬁ’uatiuﬁaa IP68

- meluunslgangaavznoaiimsuilnainarsiuainudu Ethylene Vingl Acetate
(EVA) wipTanauiifisum vie finn



- pumundlgangaalaiunienszanissowuila Tempered Glass w3e Janauil
finuaniRRnuasunaLas UV

- unsloAiganynurnassi Integrated bypasses diode maagnielunaasmaaolv
(Junction box) W3a$3maaTs (Terminal box) uiefnstaylulkleaa aeuaoy 2
Bypass Diode m8 1 Junction Box

- nsauum‘i-uaHmaf{m"am’wmni’aqﬁﬁwmn‘l’.ausﬂa andady (Clear anodized
aluminum) firmsfursufasmumureanimnaeuuazgiondlad

- usnloanganaznadla3usesqunMaINMsHEn (Production Warrantee) iwalaan
waaluuasnan 10 7 wagduusziuiidsnaninvinluuasni1 80% (Linear

Performance Warranty) luwaaiaan 20 9

5.1.1.2 Suesmeitiadosuiuszuuimming Hybridge On/Off Grid

- iussuudunenmes Aunamdlivmesunesen Output) luussnn 18
kWp AC, 3 phase 50 Hz wWu Grid Tie Inverter ﬁﬁ%‘ai‘lu LLazﬁﬁaa;j'lu List U84
1wﬁ151uqﬁmﬂ vianslvviuasvans Susedmilulenswuufulasesne Grid
Y89 'lwﬂvweiauqﬁmﬂ v3anslivuasvass laluewan

- \iunBefunsunesines Hiiselonanaaeuruvdninammstiunadey vesns
rivhaaugiinig viamslusuasman

- figueuinmseeadunans feeglulsemalng wazfinisiuussiuedndom
Tuussna 5 9 mnrsuﬁm wiasunmsmuelasasslussnelng

5.1.1.3 szuvdnifiundssudrsedinii (Energy Storage System)

- fimunaliuoena 10 kw

- Wunumaeddm¥ue Solar Hybrid / UPS Backup

- 9893UNM3YINW Charge / Discharge 1C Rate

- wusmed wuwdia Lithium lon Phosphate (LifePO4) fifian Cycle Life Tuuaen
5,000 Cycle Life Times

- uumaey annsovihulafigamagiivanas -10C + 50C wisAnm

- mmsnsm%‘umsu.%'auviawm‘lﬁqqam 32 Unit Wad31u574 326 KWh

- fissuu Auto ID Ussifuszuuuusineiay Wedenmeuuurunanmsimun
HOST ID wasamnsofMmunadu ID Master/ Stave latadlnednludia

- fiszuu Auto Balance Module Uasfutypvnuumiseiay Waideumavuusin
mmqr-i'mﬁaa'm Charge/Discharge (SOC) unit lumniu

- §iA" Protection 1P65 Jmﬁ’uﬂ’mmmm"&u‘uuu Busbar



- [ oune Cell melunuming’ uazihremeusnuunneiaie Battery Energy
Storage Connector Quick Plug 3R

- uwume? 1 LED Display Status indicator LARANTUNTAIIUTBITEUY
LwumAa3 Module

- wuAAes Ssruy BMS Ussfumupuamasadurnanisiinunile q dmeluil
Over Voltage, Under Voltage, Over Current, Short Circuit, Over Temperature,
Cell Overcharge W3aInANT

- wumne’ iaa"i"umsv‘hmuﬂszqm%m‘lﬂﬁﬂmL{;'l u.asa'\mimi’laﬂ'ssqm%ﬂwﬁ'\m
oo lalunoenmn 1 Maasrssgsalnvinies

- wummed Swasanisdeansifiouns RS485 wie CAN iussaas Hssuuuiuidey
mavhaesliga (Module) wite uatTuga (Module) gnunudnlul@ teusaiu
sTuuLUMAES (BESS) nyamviheukszuy luanmzluga (Module) wiwnelumsex
yhaw vidainAuiaund lumsinudeansideuneiuduesines

- wumme’ fszvumeloutseginvirluiunasdule defimsdounawvuruuiy
Tunseifiaruslvni (SOC) sawusasluga (Module) Sirrnrmglwluwady ia
Josfussuunumaningamsvianituannzanuglinunasliga (Module) fimnu
unnAaugs ndadeunemsihnusanfnduszuy BESS

- wumaed nasnumMIMAgBuSusaunnIgu Wulaauummededia Lithium lon
Phosphate wWinszuuiiinm dwilsluszuu Stationary la

- WUAIABY MBSHIUMSVARBUFUTANMIEIU IEC/EN 62619 w3p IEC/EN 62620 vn
IEC/EN 62133-2 w8 UL 1973, IATF 16949 %38 UN 38.3 uisamsgwdifina

- WUAABY ABIKUNIYIAABUSUTBNRIEIUATUATIIVABAAY (Destructive Testing
LiFePO4) 98191 88UTENBUA 2L Attitude simulation %5 8 Thermal test n3
Vibration 38 Shock w38 External short circuit W3 Forced discharge #3afina1
Tnefllenansuanivaasunnmisnumadgrdsentuiilaiueygwindugnadey
waziUIBMWINTEIY

- wumned wuwuy Prismatic w38 Cylinder ﬁﬁmil*?j’aum'amawaawaéuumLma'%'uuu
(Laser Welding system for battery) 1nlssaugkanRisiaun ATy wiafina
WeAeeafudmiugaummeItar i nAnstluiuraonne fdudeune
anedmilivhwasuummedituiuy Amphenol Industrial Connector Plug wWiefinan
- uumned aasdinisuissiueignisleaureaintunliuoenii 10 7 fns
i msaiuayundaiumauniuuy on-site nlssugndn uiequevinmsillady

msumsaiiugueuinis Maintenance Service Center agnagnadanazidumienisly



il - > - L b ¢ o v ' v e v d v
Usznalne ﬂﬁmtﬁuﬂﬂﬂﬂﬁ%aNaﬂﬂﬂﬂmﬂu"ll.'ﬂ"l'il’lﬂﬂ"l@ﬂiﬂﬂﬂ DA IMUINAI

mﬂﬁﬂaﬁuaqumﬁmﬁmv{ (Service Support) ﬁﬁmwimm'ﬁ’lmruuasﬁLanm'suv{aﬁ':q
mnw:wﬁm

- fivilsdoSusewantumiiuasnan 10 T uasatfuayursyayaaunaiia, d1309
avlvaluuasm 10 T 913 grdn wisgumustngluuszmalng

5.1.1.4 Tassadrsuazaunsnidudayaunsleaneas

- seiuaunmussTagaunsal Mlvdaundleasas viewmdniiduang dwmiulaun
Teangaa Wuminnatlsaiy wieini

- Yanvadlasasnsasiudmivinseundvansas aaaduiaamaniuaty viafnn
- Mwralasiasiai ssssfunisinie wazsesfurminasunsleaeaaln
wsouusosmvulnegUssnavininimnsles Alasuaygrmduyussnouindn
IINTTUAIUANAT N.5.U.5AINT W.Albdel

- Yimsfndatiila service dmiutu-ae wuuonseaysiiipszuulvaeaa

- vimsdndmausziiiiumdneiaduaty viefinm nsomma 1e-Oaiavin
ATwAaIAUNAlYALYAR

5.1.1.5 § Combiner szuulwii 3 W

- Wuplansshanuaulane wudfuaiy visfnat uazaundsgiulasandnd
annsalafaketusidla

- aumngidueh \n-Danmuiien wasiiddendnda

- fadaedasiouansamalivituusihg wsasuanddsvaundssisasuasununiy
seloy

- fiadaeslauaninmielnma AC Voltmeter, AC Ammeter #3aInNI iteluuan
Auseiulih warnszuaaduaty Output iiuseneuse vaqqﬂnsn]uﬂsﬁu"lﬂﬁw

- firdaaiiouananimaliini AC Watt meter louamsafndsluviniusenuesgunsos
wsiilvivin

- fiirdeaflouansamslvivin AC kwh meter wiauasandamulvivnssuaadu
Tonamepmdaalviviazay Agunsawdsiulrviaessn

- ugunsiitlatuses vierBamnusnnsguiiieates 1wy DIN vis JIS wio EN vSe
IEEE w38 IEC 3aumsgiuiiisumn

- figunsaimauaunig da-ne 2eslinssuaadudalulid (ATS) ilasasdunis
fin-sig 20aslivinszmsruulvaugas fussuulwiheasnisiiiiaugimanse
nslviunsvandla



- figarunulini (LOAD PANEL) dmiuTnantvinaiuiiimun uanadlufuiids
msrdnvesszuulraneas InsAnnnivan uasdavhatstalwan (LOAD SCHEDULE)
wsoufuseslnerUsznouisndiniaansivn 7lasvayy ndugusenauivndn
FMINTINAIWANRIY W.3.U. TeNT WA, oddlo

5.1.1.6 sTuUARAIY uazuszidiune (Monitoring System)

- ANNINRANUENITHNIULBITEUY K7W WEB Browser Tagly Smart Phone w38
ABNALADS

- ANTARIAINTSYIEL WEB Browser Talula

_ gunsansnasumsvhaulalussduasida

- anunsouansraruiiedie (szuv Android waz 105 Ia)

- seuumssannsouanssarmsiidus ey ooy wassel

- g AC ansauanim usesulivh nszualvish Mdslivindale

- P11 DC anunsauanaan usarulivi nseualvih maslivhiednla

5.1.1.7 aunsainauqun1Tinsiaszuy uazgunTaliasiumalui

- TgunsaimuANNITAR-ARSELY uazgunIniiaatuvnaln a1y DC Control
Box, AC Control Box Lﬁu'lumummgwmsﬁmﬁassuunﬁmwé’uw'lwvfnwaar
uaseing

- fisruuneaiunTan test box AUATASEIY

- flgunsal SPD (Surge Protection Devices) totasfuvien aunnsg 2am. v3o
AASEIUAY 9 ffee

- fifwmesinviinumsluliiwuudinea Taowengeausuinigy

- ﬁqﬂnm]muqumiﬁ'ﬂ - mensesanilvivingzuansa (OC Protection Devices) 1
Safety switch (Juwiin Fusible Type, 1Phase 2 Wires n3a MBC (Miniature Circuit
Breaker) Tassastaudulany fldaivestunisidauazidanseualviva (Rated
current) luasnan 1.25 wnwasRfianszuadmess (SC) fanmeeyauseas-

- fiqunsmuannts da-se aesaulirinszuaady wuwiln Molded case circuit
breaker, MCCB w38 ACB (Air Circuit Breaker) dWfinnszua Ampere trip, AT laivsey
M1 1.25 weeaiaidalnna (Rate power) #i Unity power factor 'vqunsnI
wadlvinnmuveimuslineny

- gunsaiiaatulwvinszlan (SPD)

(1) 11 DC Surge Protection Class Il ﬁw‘lﬂﬁmwuﬁma
(2) ii AC Surge Protection Class Il anlvinszuaady
- NaveTEL (DC junction box)



(1) wunasalane stainless steel wisnanslavsquuaenaiy wiadna vialtay
NAM93 (Outdoor type)
(2) amnsavasfiuAesumumyl ingress Protection (P) fis#iu IPA5 vi3eRnm
(3) ﬁﬂs‘fq'tf'mﬂalww"'lmﬂ'lunéaa'ﬂumaadwaqné’aamwé’n’immstﬁuimﬁau
v Tnegusznaviendwimanslivi flasueygnaduguszneuindwimnssy
AIUALATM W.5.U. 3FNS WA, lodds Wugindamiamun
5.1.1.8 awlWuazviedoeaelv
- lanasgumsesnsuumstanumlii ves tan,
- anglaivinu AC Wuanslvivh THW swalinzesnan 10 Sgmm. AMNATEIY Hen.
101 - 2553 viiaanelWWInILNIATEIL HBN.11 - 2553 Wiadng
- esopangliinigluanans iiune EMT (Electrical Metallic Tubing) 3afnn
- viasavaeiiiinteueneins tune IMC (Intermediate Metal Conduit) Asdidu
salvivh ntdusnefadaniug (Hot-Dip Galvanized) v3afng1
5.1.1.9 ssuuaeldyIn Photovoltaic Cable
- Wuamhdyge Photovoltaic Cable Fwmduinmnislutazaieuenaims
- wuaemidyanafosnwuunannselstussuilueleagas Fawalama
neusnuasnteluaImg
- Wuannhdygraiiaumifduluamunasgiu IEC 60228 Class 5 wisinm
- Lﬁua'1ﬂﬁ'\ﬁ’ryqpmﬁaanLLuu'lﬁﬁqmﬁuﬁﬁnNﬂﬂ'MLnﬂgamﬂu'lﬂmummgw EN
50396 (Ozone resistance), IEC 60332-1-2 (Flame characteristic), Smoke (IEC 61034-
1, IEC 61034-2)
_ §ian Max. DC Voltage lauuaenin 1800V uazfian AC Test Voltage Liesnan 6.5
Kv
- fimhvssusahnnmauaunudesedsuiynitedasumsiineanlen
- i amuvf UNBILAIVIIANN Halogen free, Copolymer Electron beam cross-linked
polyethylene (HLPE) aruvuliasnia 0.8 mm
- Wdanuonv1ainia f Halogen free, Copolymer Electron beam cross-linked
polyethylene (HLPE) with FR-LSZH AMuMu1 luneenan 0.8 mm
- Lﬂﬁaﬂuanqnaanu.uu'lﬁ'mu'ﬁnﬁaqr‘fuﬁ"l numumanauan UV uazlinsluiia
ansfle
- amnsalaela e 5 ivaswwia Cable Diameter
- finhdygnanansonugumaiisenig -40 1 120 swneaidiua

- HTUNTNASBURNLNRSEIU IEC 62930 wuotusy



- wurdnsumieniu MCa connector Thinaua
5.1.1.10 deafimuantsiuwmainuey MC4 Connector
- \udhne MCa Tadmiusu solar cell saesuatsvua lunasnin 4.0 uax 6.0
Sqa.mm.
- wiilumanasg EN 62852 : 2015 TUV iiuatieuee
- lafuanasgrumsini P68 uasdastuuase’
- sas¥uusefilvivingsam 1500 VOC, nszualviviigean 30A
- Yanmundudadunsauasuiiyn iefinn
- fimsSuuseiundndaunlinesnn 20 4
- wundndumitiadomnemsandiefutuaneidyyio
AaAnImAtia

] L
LTS

1. uAI9 091NV VA 1A UM UTDIIATIFIU 1SO9001 wiB CE Certificate (CE
Marking)

2. gausmampaduiumudmueangudn wisminiwnudmuneneludszng

6. UINISNAINISYIY UAENNSTIVUSENY
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