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343, diuhmagfesjlinwsalvvaruvaendslunsufiiou nseyinddunndomasnis
snwyinrwdasnduvealitiseduasiniaaslviaanadaiiungminasieg athaesiaia

348, fFuhafesiavudminiinaUaanssiuniv AuanaansTuzaINIIAbuIla ey
@RANA BINUNY WL

345, yuzuariagneaiafinamdaldiiuiaasdonhluiiemeuen wadlifdianusadourea
RREEE

346, maie Somaandansatiuarivih SeligFuiuniads el neildie
yoarmi waslviih mumwaamuma

3.4.7. ”mel,m-uaam‘amawmmﬁwqﬁé’%’u%’wé’alﬂm:?'{auﬁw@'é'}ﬂﬂmwﬁﬂﬁuﬁlmqma N
fintaasdamanuivssumiavhendarsamunusizay WauszguAnmmaruimive sy
WASIRLATELLONATTA)
3.5, MIMARIULAZIIENUNANITNAFDY

3.5.1 aLﬂ‘émLLﬁa M9EFINIIVAGIL Routine Test mmm%uﬂlummimuamawliamu

o

fndsnounnsipdeluma uinad gy
3.5.2. wawmmfmﬂmammmmwmaauqﬂmaﬁh@u Tuaanuiifiads (Site Test) iflansinany
'jwﬁmﬁﬁnmuﬁgnﬁaa NIVARDULAENINIIEE U RDvhA T E Tl AL T
3.6.  MINABUNITIEUL (Commissioning Test)
36.1. d3uinedeadnviissanduanunisveaeuluianda (Site Test) mdus yUnsRie199 way

! =

ATSIAEAUNNT LTI (Commission Test) muﬁ’@ﬁuatJNL‘%'aU%fam?'ﬂnua"ugaua amwa‘mnlam’ﬁmauw
mL,w,mmwwmauiuwmmmalwmmalm mmwaﬂmfmmwm Fu L,L,a.,mm"mluLLmuuLiuLL'mmmm
maamiwsyulmwayLaumﬂuaaqmma LLawﬁammwmimaaumsl—mu WAXVNINITA8A 1 lldin
sl

3.6.2. mumm@adumammquﬂawmmujumLLafmaﬂiiumimmmm‘uaammm Ao
wEINsaaay whanmsneaauluiiad wastiuss nannaaaus wiaanna e 1919 dnnssunig

AR TR VLT



3.6.3. nssuTtenseLalelih (On Grid connection) Tfua s Q’%%’m%uﬁﬁuﬁuﬂﬁima

i

nsvieanidiviidviiaveuveafindng Inganusunyavdndureuuing

3.7, sgupuituinvaslasenig

oAz L iLIIA I fFuhasdasdnldinsussgusenisdunureisudnausedn
aonfinaaie warynanadus A TossnAuRaenssum s Asuinvaupaging e ednedouinnn
as 1 ad1 ioswnuarudwimeinusnlasins wazifiosfinsanuileomdatadonineg luns
Fiia

3.8.  n1sHnauTy

syiameuiununoaiiwaziad gunsal d3uTnavedasinmivumstnausuliun yaainsues
aetufasminiiuszanauifentu Soler PV Rooftop Tmiudiudne  leediuiisasosdamian uas
aUnsabtavma7ldlumsiineusy iy die wisde kuu Presentation gednaas qa~

3.9.  a19R99iuay

39.0. fRuthesdoaludfufinveu Suedasdiogunsal i iuardiforvasie Tung
veasuU UL aznnavgUnsalyiiinneli wdetvun wienfndwasUuusaisudosusiesfas
dsmsdTgaumansraseulveigindie aely 15 o

392 disldmsnraesulivssdninmigean vadfuisderiaeiunedasiiogunsalvanil
wurdasdislunisvaasy PV Panels infaaiionaaaugunsaitioaty wissiensiaiondnu (Wwh meter)
R asiairAnnaduve matkasiug Lﬁawmaawﬁzﬁw%.ﬂwmaawww%’auﬁ%%’mEiﬂﬁmrijfiﬁwwmﬁmnaa

o

i
393 naamaiunuazdemneiuneliisulveminuliihindadauieenuuunarieed
raraImsRERUUsEEvEnmassy UL drsadhuanssnurvaaszuniuluniadinna sty
394, nmmsniunuadismasunlinuenssmsidi e yiRiureulagnsamagauyn
ity naldnumsfssruuasiieglfaanadasiutengmnanas tormusresmmis uanulil

ASUITU

]
= Gras £

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

20



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:

21



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

22



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

24



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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v - EN3emeanudvs lumsenidnninauasien wag/vie alilinsUsvalval Taodydiave
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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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