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PauLnaTu {Terms of Reference :TOR)
edamuasindesruuivaduaseiing uuudasderumeds (PV Ongrid System)
auamdslninindihideandt 117.3 kwp
o amtiumaluladidales srveindnsiugsn

1. Towaniisndosadng
B o d of 1 . o &5t ‘e q‘fvl [ 3
szuulgaduateiing woulaudeduanuds (PV Ongrid Systern) aunamasldfidastslitennin
117.3 kwp w agtiumaliladiindeale swwenandnsiign

2. Tasams '
Trsansinnnaniumaluladinlale aeldlasnsnssismumsidevioudswannndns
fuyn awszs R Bauiansenilug B naudanssiwiauT e 5 deaussenn

3. mguanazaadniy

AsuamnieTEwIlsEma niEnantsissme Safuddneuiaudvenianiuay
waluladuvand (Eme.) Rorsanudiiui n'rsl,‘%aun'lsaau‘[matawuaﬁwaﬁqnﬂﬂﬁﬁﬁ’ﬁ%uﬂumi
‘ﬂnwm-‘imunmswsmsmjmm'\amiﬂgummwmmaumeaww s ivinlsigGouil
anusasiivinweflilaniugiuly eldlumsmuaiaiioduianasfinuived LLaVLwﬂ'Lwnﬁnmn
amumﬁauzmuc&mgum i?ﬂiﬂétﬂiaﬁuﬂﬂﬂﬂimﬁ’lﬂﬁvmiLSEillﬂWiﬁ@u'IWLW%NWE)LLautMM%ﬁM Faleidl
nisneademIdemasnsaivayue giusidmun fOR R Ussneudusuauiindnwnil
dnnniu Suildaldhenseudlimeseriumaluladiviateflddwmiunmadounisaounay
asguinaiisnaudeudisge drelnedelszasdasdndodatraasindessuunanliiibemad
wasprRnsuvuidaunsduaieds aunlddesndt 117.3 kwWp o gartumaluladdaalle
swomrdnatunn Weseunaunduiumsifounisaau uavaransludlagdu [NoanA i
nsgwebihlutapiu smm‘iu’lwmanuwwmmmsumamlwﬁ'mmumn'luamﬂmuaumwiauau

Tasamstvinade i

4, %mwumﬂaaanwm“rmwwaw umm"aﬂnﬂﬁmﬂm
4.1 YannagadiaaWing (Photovoltaic Module) uﬂmauummu
4.1.1 m‘svwmmtﬂumwamwmLmummmmlmummmmamm.ﬂumamsmmu
4.1.2 i.LmLsuaatha'mmyLUwumwan?ﬁanau (Crystalline Silicon Solar Module)
413 whueaduaeriadinhuszneunshueeadiae indasiasliiliing
Suilennanauunwiaslumandn womglaq Amu
614 wnaraduasefinddestinnamddlifiuwihiuynuee Tnedideulmegeuunsgu
(Standard Test Conditions: STC) fin qmw{}ﬁumwﬂé wasanfind {Cell Temperature)
25°C 91 Air Mass 1.5 navanauimaasasaiing (radiance Condition) 1,000 W/m?

visa 100 mW/cm? - _}/ oJ'S') e

.................................................. Y5E5IUNTIUNT
...... :7,:19..‘..‘.1.\,?.?.6....}.ﬂ.ﬂ.é}.......ﬂiiuﬂﬁ
Wi ,f/(/)
....... J ......,.‘...................“........n'i‘mn'ri
/
, ﬁ*"5"’*‘1{'{’*‘"n'ﬁ;,zm‘s

" [
PZ\J“QM ...................... ATTUNT



2
. Y o o= Yo ' A "
4.1.5 wHavadumainddaiivsedvsaiw litieania 19.2 % 1 Standard Test Conditions

x
a

4.1.6 uwwadnaseiinddadidduussdnianmgidwiuaridildiig e (Temperature
Coefficient of Pm) lalifiu -0.40 %/ °C
4.1.7 usHwadlmeinddodinn Maximum System Voltage latissnd 1,000 Vdc
418 wwnaduase iindynusdedlriadaneniadn fu wazdn Pmax fitiieuriy
Trgtunn Pmax Taskanadiaafindrmiuissuuiiodivuaiddl g
laeandn 117.3 kwp (aifia DO)
4.1.9 umiwaduaiorindsioadinsou (Frame) findeuse liduatiu vumudensiansouves
anwandesiazaniwgfionelldd vialuian Anodized Aluminum
4.1.10 naasravasivudodadeavresnnsaduasanfindfasivedeaelwiliunudouss
numudeannzmsidriumeianaimisld Jergmildnufsurisaradumetdind
waziiAn Protection Degree Wiy IP68 w3sRni
4.1.11 wwaaduaerfindazfoandundasuminlasumsusesmusnasg fealuil
- 18N, 2580 \gin 2-2562
- wan. 61215 181 1(1)-2561
4.1.12 WussaduaaindAlFTunausos MIT (Made in Thailand) 91nanignamnssuume
Usswellye violsanugrdslulssmainediudasnmidaiusedesuuionasmiaums
LEUDTIN
4.1.13 fins¥ulssiy (Wamanty) lidisandn 10 T (Product wananty) wag 25 ¥(Power
warranty) Snud sy Tma@'ﬁwaua‘m1'ﬁ'amumanem%’uiamﬁaUsznau‘Lunfliﬁmmnﬁw
wilifenmmmanmsiaiifiuaesmemamiifeaenn
1.2 gunssisaslinssuansaduliinssuaady (nverter) fqmentiid
4.2.1 Bunedwmesain 3 Phase fiswnsodwiddlwihdeides lidsendt 100 kw
4.2.2 Buvinfwasuiiafignoenuuudmiuidessasiuiuaisdeliih (Grid-Connected
Inverten) lélapsasini
4.2.3 UseivSnm (Efficiency) laltioandn 98 %
4.2.4 fsyuuRnauqeittihdansningsan (Maximum Power Poirt Tracker) liffannda 9
MPPT
4.2.5 anunsasasiuussiulwihandaglut 320 V Os 800 V vide Ann
4.2.6 Degree of Protectioni ldtioonis IP65
4.2.7 Maximum Operating Temperature lshiaanin 60°C
4.2.8 fsvuullasiuidunedinefot ool

1

Cvervoliage
AC Short Circuit Protection
- PC Reverse Connection
1.2.9 fealiFunstunsioureansiiiindugiinm suvszmavesmstiiidugiing

avuandge lnodudiefenuuionais M
! v { ? OJ?‘)“W-

UsznaunisRiansaaean
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4.2.10 WFungrungedosdsd EN 62100-1/2, EC61727, IEC 62116, IEC 60068 wae IEC

61683
4.2.11 fpailanaiudseiu Warranty) lifesndt 5 ¥ Tnedfueuaneadeiuuenaiiuses
Wevsznevlumsfiarsandas winhifllonasuuanszieniuausnaine
ATy IAN
4.3 Insadheseriuusnaaduaseniing SswanSended

4.3.1 fiudesuiunsseniuuiasissunaeduasarfinduulassairapluuulsnense
Tnedsitrugeamsuunaaduaseniindiusmaalifosnds 3 wns Tneliunados
v 13 e T 15 09 fuuusiu wasillumedield Sausdhalen 2 um Ty
wiazueadarundbidesnd 6 wes uasanuenilideenii 40 wes

4.3.2 Jaglivilastadosestuunavaduaseiing Gan) mslumniefeudnsd
wuuRM3ay (Hot Dip Galvanizing) mmuiasgiu ASTM via agiifisy wie Fagduq
Unpadily

433 Yo uszgunsoifudaunamadumenfindivlmsadosesfunnaaduasentind
wazgunmalitldiitefudnynlassairesasfunuraduaioniindivlasaioudsnn
dauiinmesivaimnsauesuianivianegiiden wis minndwuirdeu
dned (Galvanized Steel)

4.3.4 Iﬁidﬁ%’;@iaa%’uLgmquaa'uﬁamﬁmﬁmﬁmu1'm?m%QLLmaLﬁaéLL'ﬁaaﬁﬁmélﬁaeimi"um
s ganaefuwidneswasaduaoiing uazaunsadwmuussaudenell
tiounirannuitguanvsamgloudou (Tropical Storm) aussnAven sy
gniioiventd wleamsadumuissausvsradeimunveanaye@ vienw
sudouiiitidesembssruluiuiivinsions (§ad)

4.3.5 Amssvuudossdnneldvdsmunimaduateniing Tnsanrsodn Ualdsslulh

a.4 Yagq uagguninilszney SiswasBuniell
4.4.1 aunsnimusunsRn-Aedsasiuliinsuansy vlie Circuit Breaker fiswauBuniil
- Wuvile PV Miniature Circuit Breaker, PV MCB
- gedunswivlidnszudasala Livdesndn 800 vdc
- Whmdnsnimanasg 1EC 60947-2 viawmsguuiliiteunindedind
- fiAfmnszua Ampere Trip (AT) ldtioands 1.25 ivesifnnssuadnis (s
flanmi STC vasyAumIATY

4.4.2 Safety Switch (Fuse) ﬁﬂﬂ!ﬁuﬁﬁﬁa‘ﬁ

- seafuusssiilwihnszudnse (vDO) Taliisfasnds 1000 VBC

- WurdndmsinnsnaTg EC 60269-6 Wiomaspuduiiiivuwivienindd

- ifafanszualuia (Rated Current) laltioands 1.25 wiwasiinnssuadnges
(Isc) fan1as STC vppumnvadLaIRng

OMO&‘M/\F
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4.4.3 gunsalauauntsis-aarsiniliihnssuandy iswazduesiil

Wil Molded Case Circuit Breaker (MCCB) %30 Miniature Circuit Breaker
(MCB)
Wundnfmeiniusunsgiu IEC 60898 3o IFC 60947-2 Wiaunsguauil

WBviuseng

fififanseua Ampere ip (A7) ldvfoandn 1.25 win wesiiamdaivils (Rate
P ¢ VI

Power) # Unity Power Factor vasgunsniudasluih anudof 4.2

4.4.4 aelh fstamBonall

anglfdulwiinszuanse dealluanelwihuiia Photovoltaic Wire dnansn
nugamail lidtfosndn 80 °C Taefluasgny EN50618 e IEC 62930:2017 wia
apvinduifinuaAfifsuhviedndy

awlwidlwihnszuanss arelidiacannsanunivuagigald hiteund
1,25 W veenTTLAdMeTTBaLaadUa T (Is) flanmy STC.
aoldfiuldiansrudadu deadenldligniosmundnumznisidon
AuAsIU IEC 60502-1 MaawiBuimialinm

Fuliihnssuaedy aplnihdesanunsanssuagigald ladaondn 1.25 wi
ypanszhagoaniiitaiideli (Rated power) i Unity Power Factor 199
gunsaludadlwih

anelvidewdniulsvmealng

s &t | . = = e 1M g
4.4.5 gunsaideariuiaet (Surge Protection) fieaziBundisdiaiil

gunsnitlasiuiiiingzuansa DC Surge Protection ufin 3P sasiuussdulvin
1#liforndn 1,000 Vdc wazilan Discharge Current per Pole Laifaend 40 KA
gunsaitaaiuiadanseuanse dealdTuaasgiu EN 50539-11 wiauasgu
Ju Mitsuviavieind

gunsoilleaiudrhnisuaadu AC Surge Protection wiln 4P seafunsedulvily
Telitlenndn 230 Vac waslian Discharee Current per Pole laltioundn 40 KA
gunsaiiasiuiinssuaadu dadldsumnasgiu IEC 61643-1 wiommnsgudun
AfuhmIodnd

4.5 gunsaitaanudnivinseniing dnneuiffollil

Wugunsoll@fuumsgiu 1SO Classification Secondary Standard
flwedn RS-485 Modbus RTU Interface
annsevivuneldgamaii 0 °C §s + 80 °C wighinn

ileh Spectral Range agluga4 285 nm T4 3000 nm Wisfind
§iAn 1P Protection hivaend IP67

..................................................



4.6 SLULRAMUNANITHHEIY (Monitoring system) ﬁ@mﬁuﬁ’ﬁﬁq@ia‘lﬂﬁ
Wulusuasudwiviinamaniuenisnieu wasuimisinnisssuundalddassmad
waveniind Ussnauss

4.6.1 mInanana mmadliihvesssuundaliisoaduaseiing siniaoiuenisvinanu
YDITTUU

4.6.2 WsuhsudwiuRaauane wavuinisvamsisuunaaiiiheineaduaioniing
fasannsotuiindmaliiuuvdeiisn wavannsouanaadoundald

4.63 fifpsmaanwalugiiuy Web uasannsaddamiwouanmalimidueesidalsivnm

1,6.5 fiovenuioudnsdyaaniiou (Alarm) dafimanisolles faund Teeaansodhgld
WY Web

4.7 fFudfessniunsindsssuunanliiaineadimendnd lnsligunsaliisigasiden

L1}
b1

Forvuadumaiia muted 4.1 8145

0.8 fuiedasinilunadewsiessuuismuranahiaunassuundnlifinneadugnfing
Tnsruvinmumaridreasasadorundumain anded 4.6

4.9 ffuhdesduilumsuiulersuuliiuazszuufianmanisinau (Monitoring system)
gevszuurdsliihoneaduaeindifoginlvanyss! TnoveavdonvesmniniSulys au
inansuwuy

5, dafunguaNtRgTudn

5.1 f3uddiesaenuuy uazdavi1 Single Line Diagrar , Shop Drawing TNIENITAIN
Usgnaukuy Iﬂammmmmmme‘iuaummﬂi nammfﬁmmn‘ssazmummumulumnm
MAdmnTEmiiEadee Wudasmiluenansyaudy fowmeimuiamaUnsoines
pakerzuundnlWihdomaduaierding a anfumaluladinale sierbndnsduy
(R Latitude 11.8005, Longitude 104.2900}

5.2 fiudefpsesnuutiasinfessuundainiidomaduasoriing Ththilumusasguues
US-National Electrical Code (NEC) tan#l 690 Tnsl¥4ruiy IEC 60364-7-712 Elactrical
Installations of Buildings - Part 7, Requirements for Special Installations or Locations -
Section 7 12, Photovoltaic Power Supply Systems wa s Draft [EC 6 1730-1 &2
“ Photovoltaic module safety requirements” 4 a g Netherlands-Guidelines for the
Electrical Instailation. of Grid Connected Photovoltaic (PV) Systerns #3810 igﬁuguﬁ
WeuwimSegndt

5.3 N‘sumammuamumumiwauLaamquaﬁnmmwuﬂluivuvmam Ihaswadiuaeniing

5.4 N'smwmaaeiqswmsmmm miaammuiﬂsaaiwLgavsmumsmmmﬁvwmamlﬂﬂwms

waalding (Smgle Line Diagram) filfunsfusasiaiemnsaneimnssuliihmas sefu

mfdansauly muwgﬂmml,a::mnmsmanwaauna

QMOJQJI e
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Yo v v Y P! A UgB¥L ¥ o | ¥
5.5 f5udazdesdesieazidentanuasgunsalnldlunisfadslvgirdnfiansanneun
[J ) 1 lﬁ! 1. c:i L4 ar d 1]
dndiums Tnoeedisaszyle, Ju wazBWevasiangunanl wiauuuu Catalog Miigswasa
msfivsan metu 15 Su fudsninfuannuludggr negdanasidemnifiansan
' & o o4 oas o v v vy 1 & a ) M1 o
wiazadamelu 7 Yu dudaenduiigindne Wivwdarads Saztusellaygyavim
o W &Y 8N Y oA o8 £ Yy o '
Analae vivdy Weilduighifidniinessosnamdsluminanveresnaidasuey

=

wiovean Wisvesndwiusuieunmnaumaarsddnil

5.6 fiuindndaudoszuundnividhowaduaieiiing fuszuuaedddailigy wae
Hianveueldseiamalunsuiusudly G

5.7 fhafesiuiumssenuutiasianasigaduaefinduilasainsginilswensn 4
ageinudgavaauuswaduateiindlldornit 3 was IngliunaBeaing 13
DA £ 15 a3en Uk wasiulumaiiald TnoYaquaseunsaliliBaunavad
waseniinddasilvunaitmneaarnudsaniwandeyildnuld FemedFuindasda
wuunsinraileyszneunsRansnn

I d

5.8 fFudndesdumelifinnssuusdalwidowaduaseniind ludwuifnsuateudas

A
a

nsualviiwiedunedined aumuaiifindeimualild wiesidindrssuunaaing
melukennianvasnszualii Wilanuaiafivmedanisujiinu ansdey
donusunazihgeinugUnsslludiosdanadald
59 @"%’U%’NﬁmﬁﬁéfmﬁaLﬁuawﬁﬁﬁ’mmwmﬁamﬂw%ﬁagiﬂmm%'qma‘{uvia%'aammﬁa
Saqvioviuiiausatostuamadomennanimadeld wi sy arrniu dndinuny
wazdu WDy
5,10 fuiheesindessuumeiu nsusniaildrihnseusmsuwasiiitiihnazedady
5.11 guindeniauesiuvasssuuinnwassedlnanedinin wasdaddfunmmiturey
nnfirdwneuiavdidunsindassuniinmanasseding
512 fiudedeadentianliin wdomedinszudliiinfianunsosesfufiiansoudliii uay
Aausaiuliiresszuildvineay Sawvasedy weviivszdniniwgagn @elwdniy
auruwedlifaraslsd wsadilidndsmuellidu aso/750 vy Heinisidenlivlinves
alrinedondulunmsnasgwiliendosimal 3
5.13 {uispudenliTamuazgunanl Hrenadoswmnunasgumianmyuladielui
(1) International Electro technical Comenission (IEC)
(2) International Commission on Illumination (CIE)
{3) British Standard Specification (BS)
{8) American Society for Testing of Materials (ASTM)

(5) National Electrical Manufacturer's Association (NEMA)

-) i
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(6) Underwriter's Lahoratory Inc, (UL)
(7) Deutsche industriencrmen (DIN)
(8) Verband Deutscher Electrotechniker (VDE)
(9} Japanese Industrial Standard (JIS)
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