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2. dnguszeeA
d' . [ I3 (9 ¥ d’ v 1 Ql o @ a
WeUFuURTEUUANAUNEIUMERUALRDI VLN LITRENTT 520 kwh WagIUMSINITHER
I Pewadnasafingvuinlitiosni 110 KW 1asan1sssuunanlndnuunaunaiudiunsean
ANUATNAY BLNDTDA N9l

3. puandAddutewue

3.1 dAuansanIungviig

3.2 Luiluypraduazaiy

3.3 ldegseninudnianis

3.4 hifuynradegsemnsgnsziumstuteiauendovidygiumhenuvesiglitanim
ilosnnidudilinnunasinsseiiunisujiRnuvesiusneunmsmusafoud Sguuniiinis
nsENTNMIAdIIMURnLTUsEAwWe LS TusTUUIATe T asAuIIAYe snsuTyTnans
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3.9 134Lﬂusﬂmmaﬂammaﬂ’nmmu Gdamﬁ]ﬂgLaﬁlmaamumai‘wEJL’mLLmﬁmasum
e Foausldtimddiaas glondviuazauduiuiguiity
3.10 fBudeiauofiauesiailuzuuuuves “Aanssmdn” Feslinuant dail
3.10.1 n3difidennas 1 Amualifidisandrselasondadufidisudndn
fonnas avfosdinisivuadndruntind uazAuiuRnveuluUay Aeveq vieyarAy
Teyey W‘UENNL‘U’]’E’JZJF]'mamJ’]ﬂﬂ’J’]NL‘ZJﬁ’JiJﬂ’]i’]EJEJUWﬂ'S’]EJ
3.10.2 nydlfitonnas m‘mumlwgL?J'ls’mﬁ’ﬁwlmw&mﬁ'uﬁu@%"ﬁ’mﬁmé’ﬂ
Ramssawdiuseddnanuresiitrimdndnmedeniunanuvesianisiuiidudeiaue
3.10.3 n3difidennas 1 Amualifidrsiudselasendadudidrsudmdn
Aiirsudmdnasdeadufusznounsiidunafeulifunsudayfnats ludiuveaidrsaudai
Lildgid13amAmanazidufussnounisidunsifouluavinudeadrslisunsudydnans
waelufld
dmfutennas « Aladldmmualifitriudineladuditrsmdvgn fidnsud
ynseazdosdguanifasuiumudoulodifmunliluenasdguiu vl “Aan1ssaudiian
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nzifoududdynnalvd” mneainuin Aamsiiudfaansidowduifynaadensuiau
§3NINITAINTENT NS
3.11 p\d’:Lauasﬂméfaqﬁmamumsmaw%’amﬁﬂsﬁ”}aLLa:ﬁwmaa‘U W3avanIndoufingsuay
neadousTUUNAR T nNdIuLaseTing wazszuuinfundseulniissuunneiaiieu
Tnenamudinailidwanfndvoissuunanliiimdsnunasenfindouinfdmanfnn ey
litfeanin 20 Alated wasilszuusnfiundsuluihfmeuunneiaidsuruinlitesnia 50 kwh
Tudygden 293udyglddesnit 5,000,000 van (Fduvmdn) wazazdendunasuiild

audunisudnadansudrunelumnunsseznaimudynn lnsasdeaduadyylaensatu
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4 wdngrunstudelaue

i udoiausazdeaausionarmdngruduiwioutunisauesamisssuuiad odadng
nass fedidnnselind fail

4.1 Tunsdlffudeiaue Juiiiynna

(n) avfudruandfaudovaiudiudita Wdudiumidedusesnisaansileou dfyana
fay@sedeRudindinnis ismnanuan @i wieuiaiusosdiuigniios

(%) vi¥nTianieusEmumsudia I uduuinisdesusesniseansifeuifyana
wifsdeusaasiaud Tadedenssunisgianis §ildrunaniugu (i) wazgyddtevuselng
(fnfh) w¥oaaiuseadaiungndes

4.2 Tunsdlfdudeiauaifuyanasssuavionusyaraiiliddyana THduduidhs
Usgdauszenuresfiy duundennasiiuansienisidndutudiy @) duuidasuszdi
Usgrvuvesiiuudiu viodnumivdeifunisvesf Suiuduiilddedysilne wieusta
Susesdugnees



1.3 Tunsdfdudeiauaifudduteiauesiniulugusdudsind Widudiundynives
N30 3UAN LLauLanmﬁmmmuqiﬂu (4.1) %39 (4.2) Y03INAT UeIusnTel

1.4 fuderausazdesdudnulunsifeumded duulunsifoundyadiudiiu
nilsdouanstnguszasalunisyinisdmievszneugsfavesidfyanatiug nioususes
dLungndes

4.5 fiuteiaueazfesdunisdensusiuradslaensuanudaunguuislunsdifiaue
5101 weugmaliEduinIsuny

4.6 @‘ﬁlu%’aLaua%ﬁaa?juﬁﬂLumﬂ'ﬁa%’usmwamuw%’auﬁmzyﬂ LazUaNINUATIIALLIDYA
(Term of References: TOR) w3 TuudnsUsunaisuuazs1a1 (BOQ) wie lena1sduy Misidos
ieuansinfunasumude 3.11

4.7 f{Budeiauedosduienas Catalog wananuauvAunavaduaeindmusisaziden
AANBUZIANIZY09Y 10 6.3 uanwin Mdwdaluil UsednSain uazuuuiena1ssusenis
lasun1nsgIu 4en.61215 w@u 1(1)-2561 uag wen.2580 Lau 2-2562 Way LASUNINTFIUTEUY
UTMNIIUAATM 1SO 9001 %38 1SO 9002

4.8 ffiuteiausdesduonaisiusesiunawaduaseniing fududinanlulseinelneg
oonlavanignavnssuiislszinalng uaslonansuanmdngiunisd unsifoudusznaunis
FamAIvUIANAINIazUUIRgaY (SMES) (A1)

5  UaULUAVDIIY

FFuisazdosdiiiunuuivusessaniam uasiinfdnisudnlasensseuundn iy
NALNEUTUABYAN FuaMneng snesen Saiadedml 1 us seanundal

5.1 sli%’u%’wa%éfaw%’uﬁuﬁdaa%w wagneas1alAsIEs 19T UlNwade1 Anduun L teenin
110 Alaina

5.2 f3uiasiesneatavinsmunudmiuinge Suiefines (inverter) gunsalmuANTFUY
nanlrfwasumes (Lithium-on Battery) swaliitosndt SeasBunmauuud W, fvius

5.3 {3U3199 Fosdnmndoudians unagadenfind(Solar Panel) vuafdwanfng 92w
laitfounin 110 Aladne

5.4 Q’%’U%’N%ﬁmﬁ’mmw%am&méjﬂ lulasdutaasimes (Micro Inverter) au1annaalndn
fsunesnesuanlasaullitosnd 50 Aladnd

5.5 §fudnasdosdnnindoudnie Suiesined On Grid inverten) yuramdalniai
duesinesnanlasiulitesnin 40 Aladns

5.6 {Fuiazdoadammiendads leundunesines (Hybrid ON/OFF Grid inverter) 4ua
fdalwihisunesmesudnlasuilidosndt 20 Alatad

5.7 Q%’U%"]wzﬁm{fmmw%famaﬂﬁy’q Funeswesiniiundsuwuvassirmisdnsunsidau
nuuuidenseuarldieusetulniihdiunans (Power Conditioning Systems : PCS) unafdalii
fdunefwesuanldsallitesnit 150 Alatad

5.8 fi3udnmeiosdammieufians uumaedviiadifieu(Lithium-lon Battery) yuinrfaaluiiin

suuazanugidnnulalitesndt 520 Alatnddalus (kwh)



5.9 Q%’Uﬁ’j’ﬂa%ﬁaqﬁ’ﬂmwé’amﬁﬂfq FEUUUTNITIANT1TWEI9IU (Energy Management
System: EMS) @ avsiuuszauiuseninnas esianiaeliiindaases (Smart Meter) uagssuu
AauauaUnIal Wi 18alud@ (Smart Control) vulaseasavasszuuinaluladuasasauine
(Information Technology : IT)

5.10 fFuisdesimeioutheiiougunsaisag Aindamugasieg Avenzas wu dheidey
uastheuansanwazadlasans Single Line Diagram feanninesdaviuuuusuesaian (Acrylic)
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5.11 {SUd199EAeaNdun1svaaauszuunanliiTia usaldarusrunuszuuiaule
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ImEJQ’%"UfﬁfmLﬁuﬁ%’uﬁmaﬂumﬁﬂmqﬂﬂsfﬁﬁiﬁﬂumimaauﬁwm

5.12 §5udsazdasnnidunisdnnisineusunisldauuagnisursednussuundnlui
wasuwasenndniaugunsalusenauliunidnian wi. Mifgvas
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6 denmunsngazideaniunaila

6.1 Yangunsaiingg Aldlunuilasdoaduvedmisgluanmg uasduduiifinegmiely
Jaqiiuvesussnduan uasdaddunnsgrundnsusigramnssy (ren) ériaggunsallag Aldluaui
Ll 11933 IUTBINTENTHEAENNTTY ougwlidemuspsguetlaedrmisiieluil

6.1.1 NEMA (National Electrical Manufacturers Association)

6.1.2 VDE (German Electrical Regulation)

6.1.3.IEC (International Electro technical Commission)

6.1.4 BS (British Standard)

6.1.5 UL (Underwriter's Laboratories Inc.)

6.16 JIS (Japanese Industrial Standard)
nsfnssgUnsallniiuasgunsaidiutsznoudy 4 Thiduluauminsguauaumisneadiuas
Annsedimnssuanuwisemalnelunssususigudus 2564

6.2 ARuEURRNEMANATAYRITEULUIMNTIANSNAINUY (EMS)

6.2.1 AIUANNTTINAUVRY TEUUN A UNESNULURLRBS (Enerey Storage Systern : ESS)
Tngannsomuauuazvueiedivhausnfiuietsfunueliuseiu wavaufvesszuuliii
agluinasinnesgiu wezausavinululvaauendase (standing Mode) 1a

6.2.2 drfumavinnumas £SS Tivimih iy Load w1$aasiunine? efndsnisnan
Tagsauvesszuy daru1niiunida Load 19y wagduiinteyanis salsey uazatgusealui
Sadeunsvieuues(Grid Forming Inverter : GFI) Tyt uunasdrondanulniiiggn (Main
Grid) Tnsordedoyauunned mazndliihuesszuy (Load) TneiEuanedesilimmdmangagn

6.2.3 asr9vvaniuy wazdesiunissrenssualwihdowiudissuulaseyrglnii
(Grid) muauaIndadulngmnlugA(Automatic Transfer Switch : ATS) aduuasglningalud@sening
uwasielivan uasuvasingliidrsedlidngliegisdeiiles



6.2.4 aunsaduiinteya ArMNABINITNANULNANg A (Peak Demand : kW)
Tneldrnunusvnanalfssuudanulidionssudlniihnundsiudndifdnenmimun Taaduan
widaanfidundsnunaununey

6.2.5 ﬁ@ﬁaqﬂﬂiiﬁmwi’ﬂ Amdsnulndn(Digital meter) ,a1357au (Wind Speed
Anemometer) ,AMULTULAS (Solar radiation Pyranometer sensor) ﬁaaﬂmﬂsﬂdﬁ%’agaﬁmﬂqﬂﬂiiﬁ
ax9inrusruUBumesiin Tuguiuu Intemet of things : IoT 18

6.3 AnsauUlanIznIuvalinveRgatLateing

6.3.1 wnaaduaIDInguuuTdnaundnifien (Mono Crystalline) Adslwingean
laitforndn 440 Tadsouns flaveiuvouunssaduasoriindiduagiidon ielviidminu num
e Juaiin ﬁmmwglﬁaﬁiamaau (Ground) uansvanuilndaeansiunIuTY

6.3.2 Usg@ns nmvesunsitdoeniniesay 20 Inen1svadeuyin ai Standard Test
Condition (STC) fiAAuduLasefing 1,000 Sadaonsauns ﬁqmﬁqﬁumwaéﬂ 25 °C way
Air mass 1.5 wagrdaliiinueasd] Aanuramirdeuldliifuiesas 5 smunnpsguveasaduaseiing

6.3.3 naosoaelndauns annsadestunstudwonils mumuseaniznsld
sumeven ey Suennsieduta (MCa) 7

6.3.0 unalgad LA g A panAna1nlssaud deeg lutssinalng uagldfu
11M3FIU 1SO 9001 w3e 1SO 9002 lnglasunnsgunansieignaIvinssy 1en.61215 &y 1(1)-2561
ey 1ON.2580 Law 2-2562 WIOLABULVIY

6.4 AaaudAlamgnanailea Suiesinesesaunia (On Grid inverter) 3 (e yunalsinga
20 Alains

6.4.1 Amdsslwihgegaanunawaduasending: laisinda 25,000 W

6.4.2 Start Voltage laiifiu 250 Vdc

6.4.3 Maximum DC voltage lai#inn31 1,000 Vdc

6.4.4 Nominal in put laisn31 580 Vdc

6.4.5 Maximum current per MPP tracker laisindn 27 A

6.4.6 Rated AC output power lai#ndn 20,000 W

6.4.7 Nominal AC voltage range 230 V/400 V aglugag 400V +/- 10%

6.4.8 Maximum Output current lisn3n 30 A

6.4.9 Maximum efficiency laisnin 98%

6.4.10 Inthaolansanuz uazil Interfaces RS485

6.5 aruanTAlzmamaialulasdunedined (Micro inverter) vunnlisnni1 600 W

6.5.1 Amdsiluligsgaanunaigaduaseniindlaisinia 670 W

6.5.2 Start Voltage laitAiu 18 Vdc

6.5.3 Maximurn DC voltage lalsindn 60 Vdc

6.5.4 Maximum current per MPP tracker Taisindn 14 A

Ay



6.5.5 Maximum Current output Tisindn 2.0 A
6.5.6 Maximurn efficiency laisinnd 96%
6.5.7 szuuilasturhuazdulisng P65
6.5.8 fandun15911911 Rapid Shutdown
6.6 AnanUANIzn1amaiavetlausnduiesines (Hybrid ON/OFF Grid inverter) 91
Taisndn 20 Alatad
6.6.1 AmasUlNgegAINUAITAT LAt RIRE: Taifng1 25,000 W
6.6.2 Start Voltage 13ifiu 200 Vdc
6.6.3 Maxirmurn DC voltage laisiind1 1,000 Vdc
6.6.4 MPPT voltage range aglutig 500 Vdc- 800 Vdc
6.6.5 Maximum current per MPP tracker Talsiindn 25 A
6.6.6 Rated AC output power laisn3n 20,000 W
6.6.7 Nominal AC voltage range 230 V/400 V agw(,u‘tm 400V +/- 10%
6.6.8 Maximum Output current lsndn 31 A
6.6.9 Maximumn efficiency Taisnd1 97%
6.6.10 Hintsuansdauy uagdl Interfaces RS485
6.6.11 s0e5unUnmesTindifion (Lithium-lon Battery)
6.6.12 Battery Voltage Range (V) 8¢/lus39 180 - 650 V
6.6.13 Maximum Charging/Discharging Current (A) q\‘im"l 25 A
6.7 Aavandianiznnanaila Bunesinasuuuasfiav1a (Power Conditioning Systems
. PCS) aualidsinng1 100 KVA
6.7.1 Amdssnlwihgagaannuumme’ (do) laisndr 110,000 W
6.7.2 Start Voltage laiifiu 650 Vdc
6.7.3 Maximum DC voltage Tai#n31 810 Vdc
6.7.4 Maximum Charging/Discharging Current (A) laisinda 150 A
6.7.5 Rated AC output power liifind1 100,000 W
6.7.6 Nominal AC voltage range ag"[,mm 400V +/- 10%
6.7.7 Maximum Output current lidsinng 140 A
6.7.8 Maximum efficiency Taisndn 95%
6.7.9 Anihauansanuy wazd Interfaces RS485
6.7.10 s095unUmmesfindiSuu (Lithium-lon Battery)
6.8 AuandflanznIuvaila duesineswuuassfiania(Power Conditioning Systems
PCS) vualidsnga 50 KVA
6.8.1 mwé’ﬂmulw%}qqq@mmwmma’%l Taindn 55,000 W
6.8.2 Start Voltage lilfiu 650 Vdc



6.8.3 Maximum DC voltage lisinn31 810 Vdc
6.8.4 Maximum Charging/Discharging Current (A) laisindn 110 A
6.8.5 Rated AC output power laisndn 50,000 W
6.8.5 Nominal AC voltage range aglusq 400V +/- 10%
6.8.6 AC grid frequency range 8gluy39 50/45-55 Hz
6.8.7 Maximum Output current lisng 70 A
6.8.8 Maximum efficiency lalsnn 95%
6.8.9 szvuilesfutiuasdulisni 1P20
6.8.10 intsuanidnue uazil Interfaces RSA485
6.8.11 sosunummesviindifiou(Lithium-lon Battery)
6.9 AaauAlmgmavaiaves LuAEIAWEA (Lithium-lon Battery) W3ausguuUImNg
Fansuumne’ (Battery Management systern : BMS) awinsaallasnnga 520 kwh
6.9.1 Nominal Voltage /Rack l3ifiu 55 V
6.9.2 Aiiruuasieyn laifiindn 200 Ah wazaugsalaising 10,833 Ah
6.9.3 Maximum Charging/Discharging Current (A) laisinndn 100/100A
6.9.4 Specific energy Litloanin 80 Wh/kg.
6.9.5 Depth of discharge 90%
6.9.6 Cycle Lifetime lal#n31 5,500 times
6.9.7 Hun135uUTEIRMNUABASBA VT ULUALMEINANNATEIU UN38.3 (Battery)
6.9.8 @nunsaldausINAUTTUU Charge Controller 16t
6.10 aanURlawizniamaiinusninesaing 2 113 AC adulndnludd 4P ATS 120 A
6.10.1 Rated insulation voltage (Ui) lalsinndn 750 v
6.10.2 Rated concussion withstand voltage (Uimp) lisnnda 8 kv
6.10.3 Rated working voltage (Ue) 440 V
6.10.4 Control power voltage 24 V,48 V
6.11 Aauautianzniameiavesaaliii
6.11.1 anelwildideudeseninuvaduasenfing doaduvidn PVI-F vie H1Z2Z2K
(PV Cable) warnsiiewstediaddgunsnidmiunisideusie MC- 4 whifu
6.11.2 anglwildiduluerns deaduareiin THW, VCT wde aevdinfifiauiuny
oaumgiilalsisinndn 70 ssenwaidoa Tnaidunisiauangliinluss vievie3esanslnit
6.11.3 angliildiRuuenernis desduaisuda CV, NYY %30 mmﬁmﬁﬁamuﬁm
otiateraesdu nugamgdldlishndt 75 esmaidea TnedunsiAuaglwihilsdudnlidosndn
30 @l W3LUTN aeviesalni
6.12 ansaudRlansnianailavesaedyyiu warnsileuseansdayaol
6.12.1. \Juaededyayalowdniua (Fiber Optic) WU Single mode yilnldhnga
Indoor/Outdoor #3aa18ginn1euene1A1s (Outdoor) Hvurnves Core/Cladding: 9/125 Micron



W3oRnI1 Useneusae $1uau Core Aaust 4 Core Tuly
6.12.2 anedyrauduineside (LAN) iudnenesunanuuiingen 4 q'awﬁméigﬂu
91A15 YA UTP CAT6 (Unshielded Twisted Pair Category 6) tUdanueanid uida LSZH (Low
Smoke Zero Halogen)
6.12.3 Weansdeduaaloniituas warmsdouse
- Wuhsevila SC-Style Single mode Connector
- afinwd Ferrule WWuluu Ceramic/Polymer
- fosfindaristeansloufuun Splicingnn Core uagnadausindg
- Yanganeduiiseuuu SC-Style uay LC-Style %38 FC-Style #30 MT-RJ
- aneilfivensemelugieaduamedisaguannlsanudnan
6.13 gunsalmuAaunsiafelRsininszuaany
6.13.1 vwainanszualiiu 100 wend weosinwusninesiluwia MCB wse MCCB
6.13.2 vuainanszialiy 100 went wesiniusninesiluuiin MCCB %50 ACB
6.13.3 Wundnsaaiuas Schneider, ABB, SIEMENS, Mitsubishi #i3atfisuwin
6.14gUnsalmunAunsineelsasliiinssianss
6.14.1 n3difu Safety Switch finuantRogadosniefnindall

~\Juwila Fusible Type 1 Phase 2 Wires 3ouiindufinngi
-Tassesadulans SrUatosiunsailodulonaing egsumia ON
- fosaidudinlufinssuanss (OC Fuse) wagfinnszualniin(Rated current)
litfor nd 1.25 wihwesiiAinnszuadmaes (sc) fianme STC vewausawasLaing
6.14.2 nadhiiu Circuit Breaker finuautRogatiosviofinitfsil
- Juwiia PV Miniature circuit breaker, PV MCB
- \Dundnfasinunnnsgiu IEC 60898 wse IEC 60947-2 w3aiiieutvin
- se95uussnulnA1nszuansa(Direct current (DC) voltage)ls Luitioanin
800 Vdc w3efniifanseua (Ampere trip : AT) Tsindn 1.25 wiaesfidndniaes (so) fianne
STC YRYALHTAR LD TING
6.15 AasaudRangnawaiaveviosaais i
6.15.1 nsdliuvia Polyethylene Aosiluviewiaairunuiuiugs (High Density
Polyethylene Pipe : HDPE) %’uammw PN 8 %i50nn31 wasilundniumilasumssuses uen. 982-2556
6.15.2 nsgiduviolavs feaduvdavielanedevansluin IMC w3efini wasdenel
Hugunsalvdafuih
6.15.3 madewsossnrindessmmelnihuasgunsailaih deuduvielavzsouriui
6.16 AantRanznamaiiavasgaruaulng
6.16.1 g aruaulvin Tanvianuaumdn wluvinunIngs nieindn Electro-
Galvanized 3® 11an Aluminum-zinc tnafiauvuilidosnin 1.5 u.
6.16.2 gaaunulih fin1sindeuily Wudeddu uay Jnguaden
6.16.3 Aszdunstleatutiuasdudmiviadanieluliitdesndn P32 wagnisuen
laisiinn 1P65

Py B



10

6.17 wn3patnnsldlnfiuuuidnea (Digital power meter) finti19oudninga wazaiu1sa
Foansanmalniinfiddeyriumie RS485 18
6.18 1ATeaUszanana uaztuiintoya vieledesmouiiumes TszuuuftRmsimitausui
fugunsel 10T uaganansnvhauld 24 4l
6.19 AauaNURARNIEN1WATAYDIlATES 1950 IS ULKITAT AR TIRE
6.19.1 fuheazsesdnilaswaduminuaz/vieegliflon dmsuBaunvaduaeiing
Tngg{Fudnedaseanuuulasad ausgad Lageng Wanansosuwsaaun 1l Nen.1311-50 11A5IUNIS
ATUIULTIRULAZAITABUAUBIYDIBIATIANFULUUTIENTT Uagdnviuuusivazidaalaualy
HATUANATLYRY W, TRsIRBUNTSANTUNS
6.19.2 unawaduavenfindfoninuazdafnmeten uaz fyasneaisdu Inedendafuas

9

e wiouumusesdmsuBnganie vedassfunnagaduaserindsonduaunuiaa (Stainless)

7 wenasifFuiisdesdniunis
7.1 gFuisdeaausienansly wi. Ransanoydifneusududums anelusseziia 15 Ju
duinantuasuuludyen giail
7.1.1 Faypansves Fuins uasmunuad dldulueyanaussneuivdn fu
Fennssulii uagdennssules) anae 1 Ay
7.1.2 uEunsaniiuay wasvisdeudswaiduufauneasng
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