Uan aua.Yugd

(-

=S Y
UNNVaAINA

ursdissulen
| $071....540.000. 514

R N

4 va e o = Yoo seud TUTLZR M0 1 n.0d
L39Y YoaYHNAIANIINUBULLAYDNIY UAZMUASIAINAISIBaBEARMA N /Y-SRt v, L

[ |
TN 2S5 wgunnen 2569

e

¥

lasanmsfessszuundalninnnndinuuaefiog Luuiasuundnn (Solar.Rooftop). ...
Ganenunadusiugunmsiualinga. sunaufisede Sariedugil nve.683-01-065

a

B8U WIENBIRNISUSISAIUTIIadend

Y

J Qll - | L v o a 4 o A
audsesAnsUIIdTmindenill N1 948/2569 aviuil 24 Wwwieu 2569
199 U9 IAAIENTINNTIAYIIT1IVOULIATBIIL WazimuRsIAINaNTIasIBonn LdnYMy

AZNTINNNTIAYININVBULYATBNIY UagiMuATIANaNswazIBennuanyuE Ussnouse

L wenwns Alingny AWMLY YNUTMNTNUYNSEAUAU Uses1unssuns

2. Wty vRvue Ay weg iU iRnu NIIUANT
A a L3 a < o ' ¥ 1

3. 1Msasutual oyuduRIA  duvde feewneyelvia NIIUMTAAUIYNT

Uall AENTTHATSY AR EUNITIAVINS N UIIATDINIY LaZAINUASIATNENS

a ) v 4 & da v & w1 &
IvagiduanuanwMs uanaialunteuiey Wudwalul

TNVIULYAYDNU (Term Of Reference : TOR)

a ¥ a o a ¢ a ¥ o
TasimsAnnsszuundnlnimnna suuseing wwuRnnsuundam (Solar Rooftop)
TsmeuadausSuguamsitualunis sunsufende Swmindugdl Ave.68(3)-01-065
1. Ay

I S Y g L4
AMENTIININBMUNBRIETINTaYTEWEsY Tunisussyuasan 1/2569 (AN 103)
d‘ L e‘ a d‘ 1 a L L3 L
WoIuM 15 unsIAN 2569 wavANEBYNIIINTUIMINBMUINBdLETINTaY S nYNa s Tun1sussyu
3 e‘ 5 A=| d‘ LY e‘ 'l & L a d‘ ] a LY ['3 (Y
A3 2/2569 (3TN 4) Bleun 29 unsnem 2569 liluReysiRdnassiiunemu Wedueaumseysnndsny
] d 1 1 o a - 5 - L -
Uszdnl suusvanes we. 2568 el uanly 9 elumssnitiu TassnsmesaseuunE el g seuueaenii vg
WuUARATUUMAIAT (Solar Rooftop) Tsanenunadaasugunmsiualu® sunsufnis
v W @ a a ey v o @ v
JmIndugil Nne.68(3)-01-065 Turakdu 195,000.00 v (nilsuauimiiuvinwuumiou)
2. Inquszash
o ' ' v @
2.1 ieanAlganenunaaaulni
d‘ LY £ (¥} .J I3 a 1 . ¥
2.2 Weaduayunslandanunaununiduiinsdedwndon
d‘ £ 1 e‘ v 4‘ L
2.3 waiduiegniwasdusiunuuliivanudinudu 9 lunsussgndldmdanu

vaunulusyiiuvieatu wasuseyvuinll Tumsiszuundalihanndsnuuasefingludssyndls

/3.A0danUs...



e
3. ausuiAvasBudoiaue
3.1 fimnuaanseaungvang
3.2 liduypraduavane

3.3 lisgsewinadnianns

34 1uLUuUﬂﬂamagszm'}mnssaumsawaLauamamamzy'mwm EN']U‘UENEﬁI’J‘U'Jﬂi'YJ
W]JJ'VI‘USuﬂ"IﬂLNEJ LLWﬂUﬁu‘U‘ULﬂ'i?J‘U’]Ua’]S?IUWIﬂTJENﬂill‘Uiy‘dﬂa'N

¥

a o v a
35 111Lﬂuqﬂﬂamqnszwaﬁ‘luuzy?jﬁ']wawamuuaﬂﬁué’mawa'lm{‘]uﬁmwuwaq

v

mirsuvesiglussuuiedetwansaumavesnsudyinans ﬁqsauﬁaﬁﬁqﬂﬂaﬁéﬁammﬂuﬁudw
K9PN13 NTsun1sETams fuivns isnslunssiniiunuluienisvestifiyasatiude

3.6 figauandiuaylifidnwasdesiunuiinuznssunmaleuenmsdndadadaasnis
Uimsiannagimunlusiasyune

<

aa val IS L o o 3’ v v LY '
3.7 LﬂUUﬂﬂaﬁiiuﬂTﬂﬁau{ﬂ‘Uﬂﬂa HUDIYNIUITNIUNINYDINVIIAINATD

3.8 Liugldisuienansvsenmduiu Feo1vufjiashiventumalne Viuusisguravesiu
maLaualﬂumaaaa“LanawﬁLLavmwamunwuu'nuu

4 o v d v \ ¢ a
3.9 11]LUUQNNang‘[Uﬁuijuﬂuﬂ‘UQUUﬂaLauai'lﬂ']ﬁ'lﬁlE]‘UVIL‘UWEJU‘UEJLZ‘UBLLﬂ?J\’ﬂﬂ'ﬁ‘U'ﬁW'ﬁ

4 o

1 el L NS = o dd L A’ s v < 1 e N 1 U
?I'JURNVI'JWZIEJQN 4 IUNUNITUTENIAIAYGDINNY vvsalm{‘]uwnswnmsauLfJumwm'mmsmwu

v

] 2, (Y -&' @ v 5 dv
5119819 UUs551 Tun1susenedndedsasnensadl

oy [V

3.10 fiuteaiauedosamadeouitiifoyagnissnsudaulusyuudndudadrenia P2y
dudnwseiing (Electronic Government Procurement : e-GP) YoanTuUydnans
3.11 gdyayseiaviukunsvineulaely 30 Su wudaniuasualudygn Vuus

- o ' a ) a - X &4 o ° ' - < & &
Wunsaidygilongliiu 90 Ju vensdinstedsdyammundsnuaniies wie nsdnsdeds

v a4 aa

L < L I " a 5 é’ o L ' v
E‘lfUuiy’Wli’e)‘UUWﬂ%@ﬁﬂﬁﬂtﬂﬂﬂﬂﬁﬁ@ﬂﬁ?ﬂtﬂﬂluLﬂu 500,000.-um 'VN‘IJLLNUﬂ"IiW'N')UﬂQﬂa"I’ﬂWa?JL{‘JU

LONESEIUVTIVRIA Y

¥ °

val  w &V ve o oA Y a
3.12 F‘J’EJu‘UE]Lﬁu@?i\ﬂﬂiUﬂﬂLaE]ﬂLﬂu@afny'W]E]\?ﬂ']ﬂﬂﬂi']ﬁﬂ”LaEJWIULLUU?U?']EJﬂ'T?Q']U

<

<

riaa%’mnaxﬁ’muﬂ‘[ﬁfje’l’:gzy%ﬁ'aﬂ%’ﬁ'ﬂqﬂssm*}'ammaﬂq mmwﬁ]u'lﬁ'lumuﬂaasmﬂuwawNam

9

v R% " v VoW A
meludssina nededdhidesnindosay 60 vowyar gl flununeasaimuamudoen

9

o Y o
q, 5']ﬂﬁ&’laﬂﬂﬂ‘mﬁﬂﬂmzlﬂwqg‘uaﬂwaﬂ“QzﬂqluuﬂqSQﬂQ'N Vﬁa‘uaut'ﬂﬂﬂa\‘l\iquﬂ Y

o a v} a
ANLUNITINTNN wazENEITUUUTEEUY

@

a9l 518015 U WU

1| Aedsszuumanliinnasruwaseiing wuuRaduumndan 1 Raghi
(Solar Rooftop) wuw 1 W 5 Alaims

/0.1 YauLae...



4.1 YoulRvBINUTazAITunsTadng
{Fudrsesdosfnd sszuundnliiionndsuuaenfing uumnd A1 (Solar Rooftop)
GmenunaduaSuguawiualuniy suneufnde Ymindugil vum 5 Aladndie kwp)
lasidunisesnuuudndsszuy On-Grid Connection lngigas uasn1iing (Solar cell) 9vuan
nszudli (0C) nelvigunsaluvadtnith (inverter) uuaslwihnszuanss (0C) Tiiulwiinnse suaadu
(AQ) unzideusie ihUsEUUIWASTLARSY (AC) Mnsuulasagyeamsinihdugiinig
4.2 amuwmmu‘lﬂsqms
apefi 7 lsmenunadudsugunminualunty suneudende Ywrindugil
4.3 wuulydsnedegunsalilélulasenis ensgunseiavevesfiudaidue
4.4 N5YRRYRYIN mumwumaqmuwmLuumsLLavsummaum'l%ma‘lumsmmmwaaumm
vy s2aansiedesienansiis iy WieveaygInIMMIBIUANY 9 AEITes 1wy Tueygm
finuasenns (e.1) i miinauitesiu lusygesdalifiandinmnuamenssunisttuionis
WA LLazmsmaamywwaumfﬂw%mnlwﬂ'mun“umﬂ iy
4.5 umsshufiunisnudyanil mndFudailhanaudemeutennns iwsauees
pefmMsUIMsduTwindugdl {iuiwipsiuiinveudeuumilviogluanminuvienndt Tasaldsne
uvesfFudraesidu
4.6 minfirnudaudaiuluuuusieanden dofmuasiig psAnsUIMTETmindugdl
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4.8 AMBNWMZIANIY
AUANBUZIANIZYRgUnsal
L. usaigaguaIefing (PV Module) fail
(1) uswaduaIeAndynyafidudoiaue dosiivuinfiiandnlwingegaiviioutuuay
\urdndituet (ASeamnenisdn) warjuiea
(2) unsiwadueaeiind uriananiien Monocrystalline Silicon Solar Cells
WUU PERC Half Cell w3adn iiiidafidanugegn lsidosndn 625 Yad (Wp) douns ifidaanu
wetwan (Irradiance Condition) 1,000 W/m? qquﬁimasan 25 991 °C uagyian spectrum AM 1.5

o

Y o a
fdsliihaaieiadou 0-5 W fulunannasgiuguan
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(3) UsgAvsnwsnveusawaduasendindlaisng 19 o

(4) Output Power Tolerance 0% &9 + 5 %

(5) Maximum Load Capacity lsitfaenin 5400 N/m?

(6) Maximurn Over Current Protection Rating lsit/eenin 1.5 MNURINARNSTEUEE MRS

(7) Power Degrade Yusniiosndn Sevag 2 Uil 2 - 25 LiiAudesas 0.55 seil

(8) Temperature Coefficient of Power lilfiu -0.35% w3afinn

(9) dumea PV Module #esiindassioansln Junction box) AfinsYaniln vesin
Undonsguiung mmsnwum'aannwmmml,azamwLmé'aulé{ﬁé"aammmumsﬂaaﬁ'ubjﬁaan’j'n IP67

(10) PV Module #8447 Integrated bypass diode & L) ‘nelunaesmeanslv
(Junction box) wiatsieans (Terminal box) Msammag’luumwaa

(11) PV Module maqunsa'oumamwwmn‘[amﬂaamauu (Clear anodized aluminium) &
mmuummmmwumumaammmaauuazamwnummﬂlﬂm fimugeveusulaivesnia 30
Naniumg LwaquUsvawﬁn'}w'lun'ﬁﬂaanuﬂsymmmmauan (Wind Load) #iasiinaselassan

(12) u,mmaauaamwmwnu,mwmmmmaqsvumsawmamsm U uazAiaslnn
gegamiiounu

(13) unawaduase ingnnussiitunusznounislussuy ssdondundaiosilvg]
Liiunisldnunneunasiinisduussfuauannsalunisuasinii-lasind 25 U Tnasuusenu
findasdalvihlaitiosntdy 80% (Linear Power Output Warranty)

(14) UNUYAEWAID AN A DI N1SNTNA28a5 T UAI LT Y Ethylene Vinyl Acetate
(EVA) wieTagduiinuantiiiieuvinvednin

=

2. gunsaluvasiuliit (inverter) finarifogalosvisenningi

(1) \Jugunsaludasiuluin Miundninasinist unzidouveanisiniadhesvune
(ms‘lﬂﬂwmwma/mﬂwﬁﬂaaunumﬂ ) wazeglutysedendnsnivosnsinidieswie

(2) Wuduneswesusunviian nsoid sus erfussuul Wil loemss (Grid connected Inverter)
¥ila 1 e Id§uanmsgiu IEC 62109 ianmnsndnsrdalnirdoios surmiidasalsidesndn
masliihvesszuundalwihonusagaduasenfingfinnna sunardnisadslidtosndn 5 Kw

(3) 4 Protection Rating lsivaenin IP65

(4) 3 Operating Temperature Range -25°C §i 60°C

(5) Hsguumstesiunszualwiiiawses bilwivihnssuansalvasulus slniinnseuaasy

(6) Bunesimesniauesiodiussavinmegan (Maximum Efficiency) litfsnindesay 96

L

a e‘d [ L _ R 1
(7) \DundnsusiniinisSuuseiu (Warranty) Nnednlivenin 5 U
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(8) fsvuuteaiusgunsaluvasiuluihg agredes i
(8.1) Output overvoltage
(8.2) Output short circuit
(8.3) Overheat
(8.4) DC Reverse
(8.5) Anti-Island sudarvuaves nvin.
9) :Jwaamlwu,amaamumsmwmwaaaﬂnmLLUaaquW‘Nw lun anunisaiviay
Und, aomunselvinnuiinaund \Wusnie
(10) fiviiveuansmaLuy LCD %30 LED v30il WIFI port %38 Ethernet port @nsu
waumawauaaﬂnsmuﬂmwulw'ﬂw fumeuamed iieuansesing « Idegration di
(12.1) Ausesiulviih uaznszuaveslninssuanssuuy Real Time
(12.2) Fiwswiulwih uaznszuavesiiinssuaadusavasuuy Real Time
(12.3) Araslwisueenuuy Real time
(12.4) Awaarmlwihsuiindaldluusas Ty (Daily kwh)
(12.5) Amaanulwisauiindsldvamn dausisuduldany (Total kwh)

=

(11) 4 Communication port Tag1d Modbus protocol interface dwmuidaude
Veyauesgunsaludasiuliiing funsuiumes
(12) azdpaiiilsidunisaiunu LLavﬂaqnu‘lu"lmnmmsmansvualw'/'il']mas.,‘uu
lassneluiwes nvin. (Zero export)
(13) gunIniuvassiulniay mmaui‘luwamnmmwuwLmuﬁ]'mmaaam{‘]umami
maa‘luﬂsummma LLavuﬂuausmsamamumamsmasfluﬂsvmﬂlwa
3. Tassadsessugaunaisaduaseing finuandRetaeevefniisail
(1) 'Jaﬂm‘uw{[ﬂsaaswsmsuwmeaaLmewmamwum Uszneusheaasdiu fi)
(1.1) muSuusswaaidu Aluminum Profile TangUasnaiy
(1.2) gunsal Fitting, Hardware Bolts way Nuts ¥hann Stainless steel {lulavuasmatis,
viail '3'amﬁ’l?’?ﬁﬂﬂsaa%'wsaa%’wmmwaéuaamﬁméﬁ”’wumﬂu‘law sUannady
\n30 304 vSeTanduiliiuiwiennin LLa.,mmL‘tJu'aamaUnsmwaamwuﬁnwsu‘tﬁnumsmmwmum
wanuaeTindlagiany uazkdnduiaanlsau
(2) yalassasnesosiugaunTaduaseniing annsonenseniduiudiuges 9 uay
Usenaulsiogaagain ua"mvrum'lvrmammmwzmwaau,aaa'mmaLLa'J'mwmun'uLLmsvu'mLUuuu
GEE mamﬂm‘ummwaaLLaamvmaummmsnwammaalwﬁ'ﬂmaoamvrsaLmvnmmsnmlé‘lummﬂuﬂ

YDAGIALDIANT
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(3) golassainasesiuyaunawaduannfing Aeseenuuuliiivuinmunzay Saony
suma uwussanansavusieussauUsne fistrualisnd 25 wasseduni uazhwminueddasiadng
smsu‘ummwaaummwma maﬂuaswﬂ'swmaamamam’mLLmLLiwaa‘[ﬂsqaﬁwawmm uay
9ANSTRAR

(4) donuazumiusomnia madenlitinuamuminzaudmiuiunand sl
TmaﬁamLLavansmsv‘hﬁwmé‘nl%’aﬁmﬁaﬂmﬁ’umswn‘s'aumalﬂﬁ'lmﬁs"whﬂaw $NUAUUANFI
fiu mswnsauwLnmummnmmnhsaasNa”m"nsnum'wmml,mmaaLLaaa'mmsJ slddandu (Stand-off
material) Lwaaﬂmswnmumﬂw'ﬂmm gl milavedatnludiuansnetu wu wousesluasy
auueng 1Wudu

(5) yolassairesessugauneaduaeniing & ABIRBANEAUNININATFIUNISAAG AN
Widwuuszmelneg auumaﬂmamumLtuuu’mmwwam

4. gunsnl DC-AC Combiner box feazidun fai

(1) szuumstesiunmsnnsgrulaisianga 1pss

(2) ianuwngaudmsuduefines vuie Skw

(3) DC Fuse dwiulesiunazuanians inverter sruluinssuans

(3.1) eonuuudmiuldiulwinssuanssdmsussuy Solar PV Tosiams
(3.2) aﬂﬁv'ama‘lum:ﬁﬁssﬁ’unﬁﬂaaﬁ’u
(3.3) figauani@nunasgiu IEC 60269 wip UL 2579 viawieuwi
(4) DC Main Circuit Breaker fisnsagigeunsai
(4.1) WWuwila DC circuit breaker 2 pole
(4.2) usasiulwitvineu (Operating Voltage) 25-250 Vdc wiefinga
(4.3) Wianszua Rated current (In) laivaenda 1.25 1vin YOIAINTLUAG IR

L3

(Imp) YoIYALKIYAGUEID AR
(4.4) finouaniAniannnsgu IEC 60898 wie IEC 61009 vidaiisuwin
(5) Circuit Breaker d@wiudasiunazla - 10a9958 susafuszuulni1ves
Bunesneiiuusstglniwmdn (Main load center) Sieazidundail
(5.1) WWuwiia 2 poles, 1 Phase 230 V 50 Hz
(5.2) fiffanssuadnaees lidesndn 1.25 WiveIiansELATIERaNgIqn YD
Bunesines
(5.3) fineuasnifinumnsgu IEC 60898 u3e IEC 61009 wipiiieuivin
(6) gunsailesiulwinszlen (PV Surge Protector) dulwinszuanss
(6.1) sanuuudmiulgiulninssuanssdmiu Solar PV Tnetanne
(6.2) finauandAnuannsg g EN 50539 - 11 w3 IEC 61643 vidaiiouirin

(7) gunsaidesiulwnsgln (AC Suree Protection) dwiusvuulniia 1 wia
/5. ARANUR...
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5. puauURangl finuantRetadevienningail
(1) enelvigi DC
(1.1) aelwiwila 0.6/1 Kv.
(1.2) Wuaelvlwiin Photovoltaic Cable finuaniAnusedidsanilaloan
(UV Resistant) {16 aWrane W vt u Tinned Annealed Copper kagd auIuWuUy Cross — Linked
Polyolefins
(1.3) fvwemunssuagegalalidosndn 1.25 whveaifnnszuadnies (1so)
A STC vesypunaTaduAto ing
(1.4) WumelvitlifosUssnovvesiigelay (Halogen Free)
(1.5) fiuasiimiavilyanisananmestil (Flame Retardant)
(1.6) $iFin Temperature Range - 40 fi3 90 asAwaidea
(1.7) difin Max permissible Voltage seminsdailiitosndy 1,000 Vdc.
(1.8) dasinanelv (PV Connector) iusznaufums
(1.8.1) Fipudulununnnsgiu IEC 62852
(1.8.2) fiouurila MC4 vidaifieuwi
(18.3) sipadenlivanveniuae i vivnmsaings, fduuvenedasenmydh
(1.8.4) Contact material #aatiu Copper, tin plated
(1.8.5) Flame class fipadulumusnmsgiu UL 94-V0
(2) aelnsinu AC
(2.1) Wumelwieila 450/750 V 700C 60227 IEC 01 (THW) AUUINTFIU TIS
11 Part 3-2553 visoanevilnduiliinuauiinni
(2.2) Aunszuaadu Svuranunszuagagaldluvosndn 1.25 virves
nssualwihgeanvesgunsaiuvasiunssualvin
6. vioSovanelnih finuaudRetneevedninsil
(1) nsalidune Polyethylene woaLd UV OYTAAIIUNUIUN UG (High Density
Polyethylene Pipe, HDPE) ﬁsuqtumw PN 8 w50fini1 wazilundndadilesunisuses uen. 982
(2) nsdliduvielans douduvilavielansiosanslvih IMC wiofindn Toseliily
gunsalviinfuih
(3) nsaldiumeluih fouduvielavesou visdni
7. naessmaneluin Uoint Box) fnauasifogstiosvieningil
(1) naalanzyuianlug wialdunaruds (Outdoor Type)
(2) ﬁaaﬁmﬁsﬁ"qm'amalw%ma‘luneiaqs'aumaashagnﬁmmwé’n’imms \uszieu

[ v
WAZLLYILTY Yannny
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(3) welauagviosing q arsidmasuansesnasaiietestutlgwiindtlussesenn
sniuddeuraiidaiikiunismaaeussiunsetu P65
8. AINAYBITTUY (System ground)
vanAuduuiandnfusiieneuns viouwvimeauns viewiswmdnetudanyd fuunn
@ 5/8 12 e laitfornin 2.4 wins 1433 Exothermic Welding Tunsideamanaufuansfuilslumu
Arrusunuredniuliiiu 5 Teviuiledadae Earth Testing $avuensasfsiddansunia
visedmvinsnidinadend (Ground Test Box) iteldifiuganaaeuinAmudumuvemdnulng
Aflsisoslaiiiu 5 Tevial ilendae Earth Testing T,mewi’nLmﬁan'lsﬁmﬁ"’qﬁaw‘l"ln'mauan'auuajﬁmu
Vailguuuunisinda Ground Test Box WiaenadeanmunsgIu IEC 62561-1
5. ivuaadssaunEs
sepgIandwey 180 Tu tuiinaniuawnailudygn vieuildsunisdeudslmsuyina

6. NANNUNIUNITRITUAALADNTDLEUD

a

Tumsiasanwanistuteiauendal ssnsusmednudmindund swtvsandadulaeld
VENINAINTIAN UaERIITUIDINTIANTI

- UMEITINYBITIAINANY

Ungisaninasgiuagiue Jsudszana 2569 (@tuiieu Sunnau 2569)

7. 2sRusuuszanay/2eiuildfunisdnass

- quUszanal 195,000.- um (-wilawauifviiuiiuuindau.)
8. 19M9UUAZN15918 Y

psrnsuImsdTmindegi wdeduardredldsunsyariiunansunBensau
wazAlFesUaudaliuAgFude Suau 1 e fil

ol 1 GledFuinwhiunslasimsiadssuurdaliinnnidsmuseniing wuuindsumdan
(Solar Rooftop) Tsmenunaduaiuguameiualunia sunsudnde Sawiaduni ane.68(3)-01-065
SRARUIAY 188,000.-UM (viluamUmviiuwnfmdou) fuvuseuudaade sy 1 1n
At 100% sausEEEIIAN 180 Yu

9. dnFIAIUTU
adve v 1 1 ¥ o ° Yo v v o L
TunsdingFuinbiaunsodsapuamildviumufmusuesdyan §iuiesdognuiuduneiu
' 1 v @ LY ¥ v L7 ' v ' o v oo
A UNUR I Iy Tudnsiieras 0.1 veeadiaiu uideslisiniriun 100 um
10. pMsivuasTazIafuYsEiuANTIgAUNNIDY
Yo v L o e a \‘: ° !
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