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NV IENUANTY

3.4.  nsanliunnsneaing

341, madniiada SolarRoofTop vuarasdaddiumssugmanmisnuiiisdsadesnis
Fourasanesudainty

342, fiuiasfadiesotumiasnuine veafidne Afsdestunudesin fads Soler Py
Rooftop Winasduninwmauns Faudesiarmthegiades 7 uinng

343 fiuihassdsnjiRnusedsuanasndolumsuiiou mseyfnddunedennaznis
Snwnuiaendurasindusaasiadauasiiasaadoiunguine s adiaasmis

344, FFuhedasipmidmiiieruaendsinidv quanaemsyaznmnsduiualadli
FonAn I UNHVANY

545, wwariagteshiinandaliiiuhesionhluiameuen wliufiEmusnioue:
PR

346, wsihduasdamyadousotuas i Wealigiuhandads dweslinu lnedliine
a9 waylelih Hudesiiui

3.4.7. ’Lmhamﬂfua&miﬁwmmmﬁwaﬁa}j%%’wé’alm‘Lﬂﬁaigéwaﬁﬁwﬁﬂmuﬁwﬁ’uﬁlmmﬁ 74
ﬁg'iﬁwﬁz%’ﬂmamuﬁﬂiznmﬁ'aﬁwmfﬁ"qmnmummmmsau Wausspdeaum i vy
WAZIALATEULENANTA 1

3.5 MINARBULALIIBIIUNANITNAEDY
3.5.1. gunsaludaziiazdosiin1sveasu Routine Test ouitivualuingsgiuenidilssny

b

U

nAanounIInadlufanunaan
3.52. wdminmsiaaatzaealimsvasaugunsalidniy luaauideas (Site Test) Wansizaou
FEMIINURNAD MINARILLAYMINTINFOUTEY asiunasgdnBaiiia g

3.6,  N1IANERUNTSIE9IUL (Commissioning Test)
361, dsuiedeWariimoazdeaununimaaauluiiiads (Site Test) Awivgdnialingg uay
nsEAasUNslE L (Commission Test) AuadUadITaLTastaauiuauadag i uflefinnsanawly
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ﬁ’uﬁumimimaaﬁluﬁ\ﬁ@ﬁg@Lﬁdﬁ'@“ﬁﬂﬁwlﬁﬁgmidwQﬂﬂﬁgﬂﬁgﬂwéWﬁu wazissldudnindlus ey
dosmTisryluicandenvonindie uasndsudwiunisweasumslidou uazshnnsdrondarulei
AL

362, fuisdosduaususumaveaouiildiueusiFudsonsmumsaununureadinds deui
9sBun1sveEny vdannnsmeaeyUluiifedaasaiua HANYINAABLATABINNE NI NN
aruAuaLlagyIun

363 n9BuaIEnIswalildih (On Grid connection) Tifuanans f3udadugindiunisios
ﬂisﬁnmwﬁﬂﬁ}jﬁ%ﬁwﬁ%’uﬁmﬁjwuaa@:dﬁm Laaeusuiiaysuduluvetiiuin

3.7, T89UAUAIMEYedaINg

ragAsvozALTuANELL Euessaadalilinsusyussnindunuvesiuhssd
annuiineana uazyaaadug Afodeshufuanenssumsiinihifufisvauvedfinie sshadosdam
ay 1 a%1 WoTsrumndawiwssruewlesms waniioiuinsaudiledyvdosdadasinm uns
RIS

3.8.  msinausy

iuvdwmﬁﬁﬂLﬁumuﬁaa%ﬁmasamﬁa gunsnt f5uiaedaiawSounsiinausulyiun yransues
aondufayimifivszaueaAeIiu Solar PV Rooftop s1nduiiuine Taegdfudanedasdnnian uas
gunasivamuaiilflumsiineus wu gile wisde uuy Presentation ypdrass 1@

3.9.  nEasFuau

191, fuisesdeaiiudiuinvau favnieSosiogunsel hmiivasfilurvasien Tuns
nassuliuus azaTaaugunInlvliinngldnutaiwiun ndmninsauasfuwiuieusesudissan
deaslsumsnseaarhiungindn ety 15

392, Wialdnignsvaaiiussivinngaan mavﬂ’%’uﬁwm&'@ﬁmw%’amm?aaﬁaaﬂﬂﬁfﬁmmﬁ
Winad esdialunsnaaay PV Panels Lﬂiaauamaauaummﬂaaﬂu LF]’EUG&JE]P’E'J%]GW‘I@NWU (kWh meter)
wiailelnenudursmanaziug Wavsasuussdniamessruundoufiaynddiuiginhanuiianas
i

393, mweTriunuasiawseiumesldieulmamdiouliihindsldmuisanuuunaslngil
HAYIINITNAFBUUIZENTAMVBITI LU ﬁ'ﬁswaauammuwa&avumﬂulﬂmﬁhﬂmﬁu

394, nuesrduiuwedamnivmeldansnssunsignieyiidureuiarsianaasun
Rty psldnumebessuunaiselfasnadosuiangmnoiasdotruasasmatie uamouls
AsUiIU

395, msnmniurutzanasunuiiuieenuuuadiiulus s nrunaudng

vindl 4 defmusnnsdtumaiiavasgunsaludn
4.1.  uawdnlwWA (Photovoltaic)

wermdalyli (TERLL) Wugunsalvdn Tl mualitunsgunaranmuliad

4.1.1. “UuﬂﬂﬁﬁﬂﬁﬁﬁwaGﬂ‘b‘ﬁi‘haﬂ%ﬂ@ﬂéjﬂﬁﬂul’t‘lﬁ?ﬂ‘iﬁLtaﬁiﬂlﬂﬁaaﬂ?lﬁ 550 Wp daviadaud
anz Standard Test Condition (STC) ArnAiduasanyiad 1000 Ynd/m1511usg o Joungiung 25
pARNYEDEE Alr Mass 1.5



412, wnasadua@ding (PY Module) Mnussilavuasiafasssuinnamnemsdn Ju Lasa
vdalihgaamvilouny
413, wHawaduaefndfiauesafadldiuniaiusosnesgu International Electrotechnical
Commission (EC) fusialuil
4.1.3.1. [EC 61215 Crystalline silicon terrestrial photovoltaic (PV) modules-Design
qualification and type approval
4.1.3.2. IEC 61730 Photovoltaic (PV) module safety qualification
014, dundusaduamiiiad fnsndassiaasliliin Junction Box) windaseans (Terminal
Box) fiflnslaniinvdatichlndansssdumannsanasoanmernauasanisnndenlds uasdoiiian
Jostumsiuvanhnelundowiaanslvdediinsdeitunudeuss asiisydunstosiulivosnin P67 vas
dhssanslyl PC connector cable doauniln MCa viafniy
415 auadinliihidanaaeuitaniz Standard Test Condition (STO) wayAuanUiniang
fiinnautfoislaydualuil
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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