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ABSTRACT

The rapid growth of renewable energy, particularly rooftop photovoltaic (PV)
systems, has had a significant impact in the Asian region, with Thailand, the People's
Republic of China, and Japan emerging as regional leaders. This increase has been driven
by technological advancements that have made PV systems more accessible and
efficient. This research presents an innovative program using Google Worksheets to
optimize rooftop PV system installations and reduce the investment costs of rooftop PV
systems.

This program focuses on determining the appropriate sizing of solar PV systems,
assessing project feasibility, and generating detailed engineering installation visualizations
while adhering to strict safety standards and regulations. By simulating various scenarios
based on electricity tariffs, this program can predict potential energy generation, return
on investment, and cost savings. It also supports real-time updates of data, materials,
and pricing, promoting seamless collaboration between engineers, installers, and clients,
which enables accurate and efficient project design while minimizing material waste. The
study also examines the impact of varied electricity tariffs, helping to support incentives
and payback periods for rooftop solar PV installations, with a focus on electricity tariffs
from the Metropolitan Electricity Authority (MEA) and the Provincial Electricity Authority
(PEA) of Thailand.

The research results reveal that electricity tariffs significantly influence the financial
feasibility and attractiveness of investing in rooftop solar PV systems. When compared
to commercial solar PV design software such as PVSyst and PV*Sol, and data from
electricity providers, this program demonstrates high accuracy and efficiency, providing
strong incentives for consumers to adopt solar PV systems and contribute to a more

environmentally friendly and sustainable future by reducing carbon dioxide emissions.

Keywords : Investment, Photovoltaic Installation, Google Worksheets
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1.1.1 szuunswdnlniadiegunsalivaduaseniing

nsudanszualiliihonuaseriindlagmssaininlalaanidn (Photovoltaic Cell : PV) viail
flsuidentuth “uniaduasonfing” tnevhluazuszneuludegunsal Mififustnates i

1) uNgadwaeI7Rg (Photovoltaic Cell : PV)

2) Lﬂ%aqmmumwﬁﬂm:'gmema‘%' (Charge Controller)

3) inTesUFuszuulnih (nverter)

4) LUAD3 (Battery)

AN 1.2 WHSaAREID7ng [2]

JenFenuiindaldnnuaasaduatenfindiu Suludesdinsmunaniieliifomerenain
#eantsveaadedldlnii vieszuulwiideninudosnislundsnulniifinauuansing Jevial
gUnsaifandnivuin sUnss uazmsvhauiivainuaienueufonisrens Snislunisvinau
yosszuUM AUl nwaduaoindas fesiigunsalluszuuiduduansuiin Geasdedl
nsdenidanunuanumizan waztlifnanuaugaiulussuundanadanulnianiaseindis
wiinUsEansnIngean
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> sUnuuvewdnesanea (Crystal) wazdsanunsauvsganladn 2 sUuuu fio
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AW 1.4 SULUUABUKEN

sULUUTANUI4 (Thin Film)

AN 1.5 SULUUTIALUS

wagna 2 sUuunaEnll Seanunsauwligesadiulagn Ae
NaNLAEITANaU (Mono Crystalline Silicon Solar Cell)
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1.1.1.2 Lﬂ%l’e]dﬂwﬂmmi%ﬁﬁlﬂixﬁqlLL‘UG]LG]EJ% (Charge Controller)
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55 Suiedesmuaumsriiaiedunumddnylunismuauusgaiiluadnguunned iWendaanu
TihilFanaduasenfindUsequiuunneiifuuda wissmuquaziinisdanssualufini
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AW 1.11 1ATBIAIVANNITYIFA

1.1.1.3 i3nsuduszuulidi
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fidyaanudlnig 50 Hz Tussuuiifawndnuavasstuanudeiniseesszuulniiinssuaady
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|
LY

ﬂis@iﬂﬂ%mmmﬁuum (Battery Charger and Controller)

AW 1.12 weseaususzuuliin vsedunasines [8]
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1.1.1.8 WUARes (Battery)
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AN 1.13 mema%" (9]
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1) wuuilduniu@dnliuesidudigadu Sandn wuy AGM (Absorbed Glass Mats)

AN 1.14 LLUG]LG]@%‘ILL‘U‘U AGM [10]

2) wouiltiaaidusagedunsa (3891 wuuLea (Get Battery 13 Gel Cell)

AN 1.15 LLU@L@@%‘LL‘UU Gel Cell [11]
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A 1.16 Twans 3vl (Solar Roof) [15]
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2.2 WASIUNARNY

WANUNALNUY (Renewable Energy) nsefia ndsnuiiansathuldnaunuihdudomas
Tnsuvsmuuvasiuiadu 2 Ussiamuan laun

N AR D Vidend e uanua dud Uy W ity A nsethiiy dhuiiu
AMeETINTIR Lazwasutuedes

wdaumuiey viewdsunnunasiiannsoldeldmussud wu uaseiing au 1
Fauna anudeuldfian edu uazlolasiau ndsumyuidsuiedundenuazernilinelviin
HanszvUieduIndey wavanunsaldldesnddulusyesen

waundnilldlutiogiu dndvanantiiy dufiu wesfesssund Faduudamndany
Usziamlelasmfueuildlunmsndandssu amufeu uazaandudwiunaniibounarningsia
sudadudomdmdnlussuvruddidundousummglumsitumailuitnusss fuasiions
findeunonang wisnumanisdiunumddglumsdiuindeugaannsaniisniutenisfisedin
wazfuingAulunssuiumsndamiaadl Sadussdusznouvessanfusiannineg Wy gunsaidoans

mnufesmsndssunlaniunldnisiuet oo Wewnnsveneivesssmnsuas
nsonsefunuamdin Tnsmndlud A, 2050 Vssanslanasistululszana 9 Wuduau B
wnnnPagtiusn 2 fuduaunisidulamaessgialulssmamaaiau ssuanduliusseing
Srunmnndngrudunans Gazdmalinrudesnisededddludin wu §ifu reuiunes uazsneus
iugeiuetedideddy lnenmedunusmeudiaahagfistusnniasaviivesiiagtu

aelunaneenssudl 21 madiussaiusesas 75 vesUszynslanazorfeaglulvniiio
dwmaliislosnaefugudnanamaassgiafidAydsiu egnlsinu maverefveaiiesegumnts
szneliinussnadudonsnensvdn tiun 91ms 11 wazndsau Fedndudentsmsadinuaznnsg
WaundidifuvesUssvnsdios

aomunsalnsldndinuvedaniiuualdufintuedmeides Tnodiheundsaussniig
Uszne (EA) pnmsaiinlugag 25 Tihenh mnudesmsndenuilanasfintulszanadesas 50
Tnethsiy fesssumd wazauiu Swnaduwndmdsundn sasiieatu s1e9u interational
Energy Outlook 2017 ¥pad1tNUIMTANTAUNAAIUNS1UaNTT (US EIA) A9 5em3nel w.e.
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2558-2583 nslindsulanazifintuosar 28 lasdiameiuunliuuenay 16 giiniandniialan
swdnsnSeuiiisuserinaUsenealungy OECD wazuanngy OECD

wisuv Aoy 1wy wish au uaseriing uazanudeulifiow fuuliumnudesnsld
nufisduognai lnsawglunansuaaliih lendanunnay uasefing uasfesssum
suwiuaznaeluwnamanvesnisndnlni Tul we. 2583 ndsnungudsuainieelidadiunis
wAglihilanegiieray 31 Wisuwhiuawdiu vl ndnhdeaduuvamdnumudeuiliuge
Inifhanndian Andufesay 53 vomdiunyudswimuaanmslesgiuuliumslindanulan
luael wet. 2523-2573 wuh wdanuvyudsuiisasnsivlneieretssan Tagmendsauan
uaefing uazidoindsdanm GumvﬂnwamumLLa“‘waqmumm5a1ﬂ,mwﬂwmamﬂmsmﬂmmmm
dudunauszndanumuiouduy f8asnsivlaiiaalunisnduiu ndanuanauiiuiisng
nadulnadesiian audetifunafesssued Turuedindsnuinede fuanauualtufinduly
dngeiaslungumdsnuilivaly

nAIUUAN waIUMyuIBY WAWUAY, udvaviat,
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dlefansanmnudosnswdsnutudununiadi safuinmsnaalifindunaildndany
wnilan uazdudvlnegneeiiies axveunultuvedandvus lindsrlwihfuduosaeiosiu
(Electrification) wu msldsaeudlnd (Ev) fdfintu vilknanisuaslndrfiunumddydaduly
Tassasenisliwdanuvedlanlusuinn vazfinirgnaivnssudsnaduglindsnususvass ool
wwiltuveneilugael 2010-2025 Mnmsiiulavesgaavinssuluuszmangy Non-OECD agnslsh
A1 AA1ENIINSIAUIRAEYEaRas Luaamwma‘d5uL‘mLiuammiwwmamammiwuﬂw%
NFIUED LAY griuluduaiugaamnssuilindsnuedsilse LAVAMININTY TINBINTINTERY
Lwﬂiuiamwaqu"d'ﬁzawaﬂﬂwwaqmﬂuﬂizmumsmam
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2.2.1 STUUMHAYaaLEIRTng
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wadwaoindidugunsaldidnnselindfesnuuuiiieuuaimdanuanuaserindidulidn
IngedeansNeRI108 19TANDUTINUNTTUININEALTUTANT LilouatofindnnnIenuuuwsuead
wasunlneuszgnatelouludadidnnseuluddney vlvididnnseunansenainesnauuay
wwAsuNlaeg19dasy danalminnszualndidoidos Fudunszuanss newaduwasannindazl
Usgdviangeanlutienaisiu Suvngdmiunisadaliiiiedisussimanizvinuaaungsaiuly
PIIAIRINATT F9NIN 2.15

AN 2.15 WHLRRLEIRITInE [22]

Forvasnswanliliindewaduacending fsd
o liifFuduadeulmssuinimsiny Ssldfadossuniy
o liUassuafiuwnsearsiwlunssuiunisndnlii
e syuuamIvhUSRluR Lardsansnsguainy oy
o UszAnSammsudalniieed lldsuwlasmuawinvessyuy
® ganuuuaNARluFULUURKIIAINTaNerUIAlaie sessunisidauluseiunig
o Figunsawdalilausiluanmuaserfindlaidiod wu fwaSeuaweu
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2.3 USEINNVDIUEL AR IR Ng
LEARLAIDTNASWAATIUNIN 2.16 Inelisnvazidensadl

THIN FILM POLYCRYSTALLINE MONOCRYSTALLINE

AN 2.16 USELNNUDILHAaa A0 T e [23]

2.3.1 unawaduaseninduiialulunsanalay
LLmLsuaéLmeﬁméLLUUIquﬂ%aﬁaiaﬁ (Monocrystalline Silicon Solar Cells) NARINANEN

&

Aneuiien (mono-Si) WieliZenin single crystaume (smgLe -Si) maqmmmmwmﬂa Lsaaalma LLEI
gﬂmﬂamaammamuumammaaﬂ waridduaianeuns Junnsaneaduinduediaiu

%
i

lodn

wrawadkasofinduuululuasadalaundinaindansuuiansas lnedusuanuiedineu

Y
(%

vy . a0 Y = aa Y] & = o
n3enTEUON BlANNTEUIUNNT Czochralski M lvinandaneusumiudundnifgiseunnunais
nduwrieddneussgndnlimiluuiudmioy wieuauyuvsdieannisgyideian waziiy

saa o

Uszansanlunissunas ek unisdanuadunauune Aazldwadnianvuzaniznuuluwaeluly
Asasalauiisiiurald

Y a

UBA

o  JspAnSnmgenanndinauamninas liUszansainadeegn 15-20% Fefiodnasnian

Foieutuwaduindu

o Tffuiitiosudlindsauundefdinisudniiguionaeiiuil Jammnzegsdedinuiiui
Andadnin Tasanunsondnluihldinnninfidaun (Thin Fitm) Safiou 4 wh

o pgnslfrusmuuueinidarumunugs Tasshlufiognisléouaionnnt 25 ¥

o shaulaandluannwasiesluluasasaladaiuisandalndrlaaninwnerdalndnsadalay
Tugenuase1fingdlaian wu Yrud1use Tundweunn
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Fuyugsunsiadiinagafianluussnwaduasoifindoun Soaldmneduundlasnis
Afpsnsanuduamamsygia dsluunensdl madenldunsindaiadalaivioflduuns
(Thin Film) 213liAuANAIRINAT

haarnuagdsanusnmniiduvderndauasuisdimuuins o19vilfiAndamarudeuazan
(Hot Spot) Fve1vdananoUszansnmuesszuu wieudinseiailidunesnesidenele

MNusIRuaraNgufunnsyuuasiula

2.3.2 pHagaanasa ingvlalnansanata

urawadLaseindyiinlnansadala (Polycrystalline Silicon Solar Cells) 1Uuunslaans

maéjumﬂﬁwﬁmmﬂwﬁﬂ%éﬂau Tneiludendn Tndasadalay” (polycrystalline 3o p-Si) way
venienadenin "afnsaalall’ (multi-crystalline wio mc-S) unswdninanlnenismdaneu
‘waammmaﬁuuuwuwsﬂamaw Mt simeanduuriuug aamaiwnaamﬂmaamaammaima
luumsaum AveaunaviidnvanduiihGuitlidunnth fadudnvavenvveunsssand

Uof

JaLdy

nszvIuMIHARh Bz Uszndn Tanseduneumsnanitlidudeu shlliganeutosniinig
nanursaluluesadalal Jsrieandunule

nuyusiegamiiasldd undndadadalatiiuuliuiiesshauldiadosnindndendlosglu
anmwadeniifigumnias

AuuanInlesaniaguaziunsunsnaniaiuiteudte wnailefdssagnnitvialuly
psadalal wungdmsulasinsiseanisussansamlusianfnaudd

Uszansnmininviialuluasadalatunslndedadaladiivssansnmedoogiivseaa 13-
16% %qﬁaandwLLmLLUUIquﬁmmmvm&Tmﬁa 20%

W ufunnnindesanndandauldiesnidefiui unwiaisdosmsituiinadanniu

Wielilamdsnuluusnaiiuiueeslaluasasalas

sUdnwalliasnuiunsdadudvosinsgoontihiusou fsonalinaundufuduandon

Tnaanzdieldfueimswiondaadiu wWesusuwsdulunsadalatvdounsiiduunsfiad

Winuazgsuiioundn



33

233  WHAYAALEIR1NNgvRANANUIY
PANNITVDILAUTARLAIDI AN VUANAUUNG (Thin Film Solar Cell: TFSC) whaaduaiafing

U

Ree B

ilpilduursianlaglifanfianunsaudasuaseniindlindunszualain iunszuiunisaiudy

U9 9 Foufurarstuvuiiuia Sdédot Fuure (Thin Fitm)fanideyldlunsuinunedais
vatgUseian IngusazUssianagl iuseavsnnuenaneiu 1wu Amorphous Silicon (a-Si) Cadmium
Telluride (CdTe) Copper Indium Gallium Selenide (CIS/CIGS) ka2 Organic Photovoltaic Cells
(OPQ) VsrAvEnmiadevosunsfiduunsegfivssanas 7-13% Juogifusiiavosianild ufoeddefsu
ANNEAnEY drondniun wavannsaResuuiulaals uiludssmealnesinsldnuuseiailunie

e

afaSouiiossn 5% wihi
Uof
o SuyuiuaznanimenTzUNMIKEnTIEBNTavinluUTasnldEgan
o yuanudouldinitluaninenniefifoudn
o lilwernuanyusniamzannisiusunsdruiuvidsindaglidimasuusiossuulniin
wHLUUREn Wy Lidsssenisiinanudemefuiiasiodunesines

o uzAuNuvwalny mndNuRafwrdelie

o UszAnSamlnesaus

o Ifituiunniflosaniiusansanseiiuiin

o aldteiulnnainsgaiudeddiaunsaiiszney Waflsufuunsilimdnusofiuiigan
o liwnzdmduiiuiisiiadotesiiaduitui

e ggnsliuuaznissulssiudundnlaerialy

2.4 szuunanlWinveswadudseing
2.4.1 53UV 99un3A On-Grid
syuulwanswaauuuoaunsn (On-Grid %38 Grid-Tie System)szuuoounsadusyuunanindii
Mnurdlrarsisadiildfuanuisunniian ddusziutuinerfouaznngaannnssy iruLes
ssuuiienisidendefulasiieliiinssnisinilaenss s dudesdiuunmenifiuliungad
wasefindznanlninnszuanss (D0) wardwiny dunednes (nverter) deviminfiwvandulun
nszuaadu (AC) Wilanud 50Hz nssfuszuulriveanslwi eliianunsodielidrgszuunely
U1u wagltnuswdulihanaisdsdaegnelisesnessuussuninisdivannisyalnilasgnedl
Uszansam Tnsanngludinansiuiiduasuands LLazg&Lﬂuix‘UUﬁan&LLa%@LLa’%JﬂHNWEJﬁEjG]LﬁIEJ
Weufussuuloanswaduuudy
YOAUDITEUY 9UNIA On-Grid
o dawanailivianangegn (Peak Load) szuvannsandnlniililudisnarsfuiifuasuan o
asafunafialilunendung Seaeussudnanlldogaitudfy
o ellfradoswiiuatnndosuiluiuiifiveunnviodunn szuulwinmsindazidnun
yaendsuivangly ¥lidliinldegsliazan
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o ilanasmurelwihAudnszuumnuasntnirlaiuainudesnis

® auashwiie muvrseshwmszuuiiduyseneulidudeu

UDNBYVDITEUY D8UNIA On-Grid

o liaunsandslildlunainanfuidesnnuedleaifiwaddesordouasenfinglunisudn
T sruuieliannsodnglnlugaedilifuas Wy nainanadiu

o lisudlalwanmsluihdndewsiunsloarfivadesfmdalnlalugenastu wininszuy
Tilfudnarnmslaindades ssuvseuninazinnisanelnlaeSnludfifionnulasnde
dawalrlaflvdnlgiguiu

o Josinmanuasgiuasnisiwiiiniadedefuszuvresnsininududeadulaiu
fofvuamamaiauazaiutasads Gseneiidldsefiudnlunisufuugsdedsu
gunIallyiULINTgIUAINET?

2.4.2 532uv 28¥n3na Off-Grid
szuveannina (Off-Grid System)fiaszuulaaiswadiiinnueg1adass lddeusensesuiuiu
Tassrglnlihwesnslifihuasmarmienisinihdiuginne ihindaanuwslearfazgniiulilu
wumme’ wagdelrituinsedldliihngluthunuanugeanislda
ToRveIsEUy sannin Off-Grid
o Lispsaayginainnisinih
Wesnnldi@eudeiulassgliiasisuy Fdddndudesdiiunsvesygmviesin
fupoumasamsiidudou
o Hruldlufiuiivindlng
wanzdmsuiuiiszuuliihanniesgfadnlafe wu swwislog inenaimza wie
fuiuugin
Toreeuatszuy lauin Off-Grid
o unuuunmoIguazagnsliuduniundlearfuunmeifdulssneundniiiinnngs
wazflongnsliaudin dsmalissuudesiiailddelumsthssnuuasudsununnesiu
EEIEe

2.4.3 szuulausn

Dussuufinauderesissuusauniauageainindnlidhe iy auisaaduunaamdeauls
Salugtd wilunsalfilwiihanmsiaiihgy ssuvesdnsselildiuwunnoidises Tngszuuiaxil
Hybrid Inverter Fuduiilandndivhninfiuvasiniianssuanss (00) nunslearfiwadlmdulnii
nszuaasu (AQ) Wislduiunsosldluih sudsdnnmdsnuseninans uummes wazszuulndi
meueonlaogneonludiflugaenaiatuy mnundgasiwasnanlnlaiieane syvuvasdslnluldlnenss
wazmnmdsfazansadifununeed dulunananduriodiowasofindlifivme szuuazili
Mnuuaweslinudeu mnddlineTsdesfislnannisiuiungaee negldauainasaninis
¥amwaniléigs Hybrid Inverter
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2.5 Usznngldlnivasnisinihuasmais
nsinualasadaa i nduiilaresnagnsiusavesiliuinisli lnefinnsanain

Fuvunsndn sruunisselil uagarddunig dawaligldusaznduiidnsanluseiy el

aonedosfudnumzmslinuuaranudusaulunisiaiv (24-32] swandendsd

2.5.1 Uszuanil 1 thusgande

dnwauznsialninluniansadounslainiluduinende siufermauaniu 1wy Janse
Tuad wasiuiififendes avdeuseruszuuliiiuaiosinmieliifisanieniion Tneanarlifiny
Tnseasasaiall wieuuusnsmugeansld (Time of Use: TOU) auwuseanidu 4 nsdl fie
st 1.1 Uruegende dnsund wuumavin (difiu 150 mhesieision)
nsal 1.2 Uuegende dnsund wuuinamid (Aundn 150 viheseliou)
sl 1.3.1 thuegende 8ns1 TOU (usenu 12-24 Alaliad)
ns3dl 1.3.2 thuegerds $ne TOU (Wssdiusnd 12 Alalaad)

1.1 ansrunAvsuIunslanasaulniiliiu 150 wileratfau

aNTIBRDY
Amasnulnia

15 mize (Rlataddalus) usn (miaed 1-15) Wiway 23488 um
10 miwsisly Mmided 16 - 25) Wiy 29882 um
10 miesisly Mided 26 - 35) Wieay 32405 um
65 wiesaly (Muiaeil 36 - 100) wivas 36237 UM
50 wihesaly (Miaedt 101 - 150) Wiway 37171 um
250 wiesaly (Munedt 151 - 400) wivay 42218 UM
Aundn 400 mide (Miaed 401 Wuskuly) Wiy 44217  um
AUINS (UIMARY ) 8.19

1.2 ansunavdsununistidnasauindaiunda 150 wuagsaifon

aNT15ULADY
Amasulna
150 mie (Alainddalaug) usn (wuned 1 - 150) wiay 32484 UM
250 wiesaly (wiaedi 151 - 400) nvay 42218 um
Wund 400 wmide (vied 401 Husuly) wigay 44217 um
AUIMST (UMM/Pau ) : 24,62

1.3 9ASINUYINIANVBINTTIY (Time of Use Tariff : TOU Tariff )

NTISLADU
Armasaulnda " .
> _ ATUINS
U39AU (V/%1u28) -
(v /iaau)
Off_Peak
13.1 12 - 24 flalad 5.1135 2.6037 312.24
1.3.2 sn 12 Alalad 5.7982 2.6369 24.62

A 2.17 gaAliih Yseand 1 druedende
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2.5.2 Uszandi 2 Ramsvuiadn

anwaznsidlniiluniegsiawasniisanunng qlddmsuianssuniegsia anaimnssy
MiguMATg Mheauiieadu e mAa TuidninauresesdnsinaALazesAnssening
Uspina saadisinendeiildsmiugsia Tnefinnudemimdanulnihiadegeanluds 15 wi T
Ay 30 Aladadnsldlnuszsnniozifeuseruaiosinmielififisweionion waziinsdnsns
Al uuuUnR videnuuwlsiumuYIaan1sld (Time of Use: TOU) anulassadiafitvun
uananann 2.18 Tneuvalaildu 4 nsdl Ae
Asel 2.1.1 Aansaualdn ens1und wuuiIvn (Wseady 12-24 Alaliad)
36 2.1.2 Aansvuadn $rs1Und wuudmd Wseusiing 12 Alaliad)
Asel 2.2.1 AAMsauAEn 9ns1 TOU (usesu 12-24 Alallad)
A58 2.2.2 AINsLIALEN $n51 TOU (Wsedusnga 12 Alalyas)

2.1 ansUnd
9Ns1518LRY

. Amasnulnia AUINIS
WIIAU X -
(Vn/%iu2e) (U n/Laau)
211 12- 24 Alabad \ . 39086 312.20
2.1.2 mnn 12 dlalad 33.29
150 wie latasdalug usn miedl 1- 1500 | 32484
250 wiesslu ( wule¥i 151 - 400) 4.2218

Wund1 400 wihe (wihedl a0l dwiuly) | aa217
2.2 9n5IMUYINIANVRINSIY (Time of Use Tariff : TOU Tariff)
9NIN58LAY
Aasaulnd

\ AU
WS 99U (UI/Mu2e) RESEEES

(U/1fdu)

221 12- 24 flalad ||, 2 N\ W =208 7)) Zfod7 312.24

222 @ni 12 Alalad 5.7982 2.6369 33.29

2 2.18 Fas1an lirvasnsluituasvais Uszunnd 2 Aanisvunndn
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2.5.3 Uszianil 3 Ran1svunnnans
anwauzn1sidlnihdniuniisanunarianisvuianalnnuigd1msugsna gnainnssy
MieuN1ATY asAnsunATasdINTBddiu $§3aAY TINfeEiNNUTE I ALALRIANTTTENINN

Uszina nglianudeanisldndanulniiadeluyas 15 uii gegasewing 30 fa 999 Aladnd uazdl

[
=1

nstéliedslaiiy 250,000 miesioifiou (nsunadean 3 Weuaamnisldnulnilungui
avshufiwesTalviuasondin waziinmsAnmlnmusnsnund wienuukenaugianaldau (Tou:
Time of Use Tariff) munasiinnug uanadanm 2.19 Tnsudsladu 6 nsdl fe

n3dl 3.1.1 Aamsauianans sUnd s 69 Alalasvuly

A8 3.1.2 AANSIUINNA1 8rT1UNR Lseiu 12-24 Alalias

A5 3.1.3 AINSVLIANA1S SRTUNR wsedusnda 12 Alalaad

nsdl 3.2.1 Aansvuianans §0s1 TOU uses 69 Alalasiuly

N3l 3.2.2 AANSIUINNAN 8R31 TOU U3eey 12-24 Alalaa

56 3.2.3 AINTVUIANGI 8751 TOU usesusinnga 12 Alalias

3.1 amsaUnA
aNTITULRDY

o ApuRaInswaLlHr | Arnasaulnnn AUSNS
Us9AU A : -
(Uw/nlanen) (um/miae) (Un/1A9u)
3.1.1 69 Alabiadtuly TN s AT a0 312.24

3.1.2 12-24 Alaliad 196.26 3.1471 312.24
3.1.3 shnh 12 Alalaadt 7 BN WY samst 312.24
3.2 ANFINNUYIWIANVRINASEY (Time of Use Tariff : TOU Tariff)
ansI58LRY

ARURINsNa sl anasanulnia .

ATUINS
W39AY (U'm/“ T,a'mm) (mw/vm'w) =
(V/\9aau)
On Peak Off Peak On Peak | Off Peak

3.2.1 69 ‘Iahaiw‘lﬂ _p\\ \\ ﬂmg’ﬁ %@2{& } 2.5849 312.24

322 12-24 Alalad 132.93 4.1839 2.6037 312.24

323dnh 127lalad L o 210 \_,dﬁ?%ﬁ&v 4391 26369 312.24

AW 2.19 spsiantnihasanisindiuasuads Uizmw 3 ANITYUINNANY
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2.5.4 Uszuanii 4 Aamsvunalug

anwagnsilnidmsudldvunalngimingdmiuianisunalug wu lssugeamnssy
misaumesy $5iamie esdnsunasesdiesdiu sudsdiinnuremhsnussrinsssmanie
Ransvesineni Taefinislindsnilaiiadslud 15 uniifigegeseust 1,000 Alatnsduly vied
UsinaunsTéludinaedeidu 250,000 nisesaiiou @ranaAuade 3 Weudounda)szuunisAnail
AlEIURUUAINYINIA1v93U (TOD: Time of Day Tariff) Wazhuuwenmug13a1tde1u (TOU:
Time of Use Tariff) inufiwesialnivdnifisansonden uansianin 2.20 Tnewdsldidu 6 nsd fe
N3 4.1.1 Aamsvwalng) Sms1 TOD useiu 69 Alalaasauld
nyal 4.1.2 Aamsvualvg) 9n91 TOD wsseu 12 - 24 Alalian
n3dl 4.1.3 Aanmsvunalug) 8051 TOD ussiusinndn 12 Alalaad
n3d 4.2.1 Aamsvwalng) §m51 TOU wswiu 69 Alalrasauly
nsal 4.2.2 Aanmsaunalug 8ns1 TOU wsseu 12-24 Alalaa
n36] 4.2.3 Aanisvunalng 851 TOU ussdusnga 12 Alalaad

4.1 9NTINUYANLIANVDIIU (Time of Day Tariff : TOD Tariff )
an5150IRDU

AR IUABINTTWAT LI Amasaulnii e
- oY : ATUINS
Us9AY (vw/nladinn) (V/wiae) .

: (V/1nu)
Partial Peak | Off Peak

4.1.1 69 Alaladiuly 22a30 W\ ,293% ll/& q,/;.’ 3.1097 312.24
4.1.2 12 - 24 flalad 285.05 3.1471 312.24

a.1.3 dn 12 Alalaad Mf/ ﬁ\%%%’\ 3.1751 312.24

4.2 dNTINUYINIAVRINISLY (Time of Use Tariff + TOU Tariff)

s8R

fAnuRaIMSHALINNTA ArWaUlNA -
. 1p . AUINS
USIAY (Lan/ilama) (VM%) -

. L
42169 flaladtuly  ~ 7 %ﬁv’)mé /] 25849 31220

4.2.2 12-24 flalan 132.93 4.1839 2.6037 312.24

423 s 12 Alaload ‘&&MW/ 43207 26369 31224

A 2.20 Sasanliiwesnisiuiuasmass Ussunil 4 Aanisaunalug
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2.5.5 Uszandi 5 Aansianizadna

Snwaznslilnihdmsuianisisausunasiivnodouuumnmanzdmiulsmsy onsnmus
viseRanslininerdefiinusiosnislindanulidings Taefimsldndanuedslugana 15 wi
avansaust 30 Alatnituly MetauazAnaliihaglifinosudnifioaatonior TneAndnaalua
WUUUNALAZANUYIAINT Y (TOU: Time of Use Tariff) wanssanin 2.21 Tneuvalailu 6 nsdl
Ao
nsdl 5.1.1 Aanstawizedng snsUnd usesiu 69 Alaladiuly
N8 5.1.2 AaNslanigegny ansun@ useay 12 — 24 dlalias
A58 5.1.3 Aanslanzedne Sas1und usedusnd 12 Alalaasn
nsdl 5.2.1 Aanstawizetis 851 TOU usedu 69 Alalaasauly
n3al 5.2.2 AANSIRNIZBEN 8R1 TOU useu 12-24 Alalad
36 5.2.3 AINTANITEEN 031 TOU ussdiusindt 12 Alalaad

5.1 ans1UnA

9NT158LADY

mm/niaqﬁm) (V/vae) (VI/fau)
511 69 labadtuly 3.1097 31224
51.2 12 - 24 ilalhan 256.07 3.1471 312.24
513 snh 12 Alalad Y Az WE 74 31151 312.24

5.2 aRSINUYINA1WaIN5LIY ( Time of Use Tariff : TOU Tariff )

INT1NBLADU

AIRIUADINITHAL LAY Amasnulnia -
, AUSNTS
WSIAY (‘um/niafmm) (U /1une) Ao
On Peak | Off Peak Off Peak

52169 Mabaadituly j@cf@‘&%ﬁ[ﬁ&zﬁ ~ 25849 312.24

522 1224 flabaas 13293 41839 26037 31224
523 i 12 Alalad ‘\\(ZGOW@W a3297 . | 26369 31224

2 2.21 sasatnihvesnasiiihuaswaie ‘Ui%L.ﬂ‘Vl‘Vl 5 ANT1TRNIZEN9
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2.5.6 Uszuandl 6 asfnsiilsinareaniiils

dnwarmslaliiiuiemslivinisassarlaghivmanilamngdmivesdnsigatiung
Trusmsunassaulagliifudinouwny wu 3o Tuad wieanuiildlunisusznouiisnssumig
e Tnglifunumiisauuesds ssdnsunasesdiuviosdiu viemhesauszninssina n1sld
Tiihazruiwesinsonier wasAnsnsarlnmuuuuialy wazmutiaaainisldau (ToU: Time
of Use Tariff) uanasann 2.22 lneuuslaidu 6 nsdl Ao
nsdl 6.1.1 eansiliuanamiils snsund useiu 69 Alalrasauly
36} 6.1.2 aarnsfilauanammls Sasund useu 12 - 24 Alalad
58] 6.1.3 asfnsfilauanammls SasUnd wseiusnda 12 Alaliad
n3dl 6.2.1 ssrnsiiliuaamails §ns1 TOU wsesu 69 Alalasvuly
36 6.2.2 peAnsiilauansmils 051 TOU useu 12-24 Alaliad
56 6.2.3 peAnsiilaiuansmils 8051 TOU ussdusingy 12 Alaliad

6.1 ans51UnA

INT15LRU

> Amasnulna AU
USIAY . -
(UI/%uw) (UM/199u)

6.1.1 69 Alaladiuly N P45 B.a149 312.24

6.1.2 12 - 24 Malan 3.5849 312.24
6.13 dni1 12 Alalad RQ;\\ %)OJJ f&} Uéﬁg i 20.00
10 wie (Mlataddalug) usn (e 1-10) 2.8013

\funth 10 mie omiaed 11 Susily) 38919 )
6.2 DNTINUVINIANVAINITIY  (Time of Use Tariff : TOU Tariff )

oNIISTLRDU

ANATINFBINTNASNTN Amasnuln .
QY . ANUSNIS
(wan/nlaing) (Un/¥iaw)

[ roak | o rou | pese o pem | ™5
621 69ilabadtuly - 7414 . 0 41025 = 25849 31224

6.2.2 12-24 flalian : 132.93 0 4.1839 2.6037 312.24
623 s 12flalaad 21000 0 243297 26369 31224

——— e

A 2.22 sasienldeaansiniiuasrads Usenni 6 asansiliwaianinils
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2.5.7 Uszianil 7 ﬁamsquﬁuﬁamsmwm

Snwuzmsldlihdmiueiesguiilunisinunsasouqumsldlnihdmsunmsiuedosgu
dlufAanssumianisinens nefldornlumbenuvessy 3AnsUNATBIAILYDIAY NENINYATATH
15%un155Us099INN1918M1s wieannsainsinens Ingldlnieulimesiiondion uazdnadluii
musnshlunsosnsuUimugasiatldens (TOU: Time of Use Tariff) uanssianin 2.23 Tnsuusle
W 3 nsdl Ae
nsal 7.1 ﬁf\]miquﬁnﬁamsmws 9nI1UNA
nsal 7.2.1 ﬁﬂmiquﬁwﬁamimwm 8371 TOU w39 12-24 Alalias
NIl 7.2.2 ﬁﬂmiquﬁmﬁamimwm §n51 TOU usesusnnga 12 Alalaad

7.1 aas1UnA

aNIITBLHBU
e & I
(U/%1178) (U /ifiau)
100 Wi ( Aladmsidalu ) usn (et 1-100) 2.0889
Wundt 100 wite (wiaedt 101 Husuly) 3.2405 —

7.2 9ATINUYWAWBINTS LY (Time of Use Tariff : TOU Tariff )

INTITBIROU

A1AUADINITHA LN Anasuina -
. A1UNS
U59AU (mWnTa'mn) (U/%2e) -

On Peak off Peak (V/fau)
7211224 Alaliadt - 13293 0~ 41839 - 26037 200 07

7.2.2 dn 12 Alalad 210.00 0 43297 26369 204.07
A 2.23 Sanalnihueanisliiihuasuans Ussanil 7 Aamsguiilenainuns

2.5.8 Usziand 8 flélnfngaas17
SnwaznsldlnidaasmumanzdmsunsTdlnilndunisthnsm wu sudeadsenans a
Ugnasnesingg nsdaRanssuanyads viensaldeudansisu 5]Imﬁmiﬁmﬁ%ﬁmaﬂw%Lﬁmﬁ;m
Wed wazAnalnilusnsdealaelduenmuseauusenulni wansianin 2.24

NI
Amdanuliivh (nssduusdiv) mhgay 6.8025 um

A 2.24 Sanelaihweanisinfiunsuans Ussianil 8 glaliiihdansm
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2.6 Uszgldlnihvasnisiniadiugiinie
2.6.1 Uszuanil 1 thusgande

THdmsuthudeu Ja Tuad wazanuiiussneusauiasig q saudeusnaiisates Tae
Fasaesastamhelnifionstenien Andlimusnsunivionuudaanaatidon (Time of Use
Tariff - TOU) wansnann 2.25 Ineuusladu 4 nsdl Ao
nsal 1.1.1 Uruegende dhsund (ldiiu 150 vihesieision)
nsal 1.1.2 thuegende dnund (Aundn 150 wiheseliou)
st 1.2.1 thuegende 8ns1 TOU (usenu 22-33 Alalad)
n3dl 1.2.2 thusgend $nsn TOU (usedusnnin 22 Alalaa)

11 daswuna

1.1.1 WBwavvuIWwwATuifiu 150 Kudwedatdoau

Arwavviuiwwa (uin/kuoe) SIAGOKUDY

15 ruoousn (Kuden ( 15

10 KudwudalU (KUdod 16 — 25) 2.9882 uin

(n f
65 KududalU (KuUduA 36 — 100) 3.6237 uan
i 15(

250 kududalU (KUdouA 151 — 400) 4.2218 uan
U 400 Kudedulu (Kuduh 401 Wuduly) 44217 uin

AWUSMs (uIn/1dau) : 8.19

1.1.2 WwWwavvrulwwitiiu 150 Kudwdaldau

Awavviulwwi uIn/Kude
u

250 kudedalU ( KUd9A 151 — 400 ) 42218 uan
Knu 1 40 Judul

AUsSns (uIn/i1dou) : 38.22

A 2.25 gnsAnbiiivesnsiiiidiuginig Yseani 1 duegende
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1.2 Sasi1awysdvIdawovNnIsis (Time of Use Rate : TOU)

1.2 dasrawydvdawoavniIsid (Time of Use : TOU)
>asis1uLdau

Awavviulww (uain/rude) AWwsSms (uin/i1dau)

Peak Off Peak
1.2.1 usvdu 22 - 33 nlalad 5.1135 2.6037 312.24
2.2 usvauadindi 22 alaldaad ¢ ) 38.22

A 2.25 (sig) dasanlniheesmsindhaiugiinim Ussinnil 1 dhusgendy

2.6.2 Uszandl 2 Aanisvunan

TédmsuAanisdonded srufuiiegerdes graimnssy wiiea1usy wirsauviesiy
Siamie anuyn esdnTinaUsEna Sufianuiifeades Inedanudesnsndsliiiniedsludg
15 uniigeaalaiin 30 Alatnd MHiaTesiamiaglniinfionaionder uazdneliamdnndnivie
wuumNYea g (Time of Use Tariff : TOU Tariff) wanssiann 2.26 lasualaidu 4 nsdl fe
nsel 2.1.1 fAamsaunaan sns1und (Wsedu 22-33 Alalian)
36} 2.1.2 Aansvuadn Sasund (usedushndy 22 Alalad)
N3 2.2.1 AANSIUIALEN BN TOU (Wsastu 22-33 Alalaad)
36} 2.2.2 Aansvuadn §ms1 TOU (wsssiusinnn 22 Alalaad)

21 3aswna

Arwavviuiwwa AUSMIS
(uan/Kuoe) (uIn/182u)
) u D 3 39086 12.24
2.1.2 usvdudinda 22 flaldad 46.16
D i JU ) )
250 hudgdalU ( KudeA 151 — 400) 4.2218

1iu 400 Kuobduly (Kuden 401 Wuduld

2w 2.26 sasianliihvesnisliindiugliona Yssinnil 2 Aanisvueidn
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2.2 das1awBdvdawavnIsis (Time of Use Rate : TOU)

1S191dou

Awaovviulwwa AUSms
(uIn/Kude) (uIn/18ou)
Peak Off Peak
2.2.1 usvdu 22 - 33 nlalbad 5.1135 2.6037 312.24

Talbaad 798 4616

7N 2.26 (si9) Sasanliiilvesnisinindiuginig Ussinnil 2 Aansvunaidn

2.6.3 Uszundi 3 Aansauianans

T¥dmsuRamadamdyd gramnssn miwausvns ddinau viewheaudu 4 vesdy
padnsUnATesduvieadiu S5iamia an1uye aouiviinisvesriisauiguianiasema uie
padnssemisssma sufeiiufififendes Tnefimnudoamandsuihiedslutiag 15 uiiigeandou
30 Aladnd ueildds 1,000 Alatnd wazUSunanisidlniiede 3 Weoudeunmiliiiu 250,000 wie
soiou TnsosTanmhelniiifisaadendon wazAnalinusnsuniuardnsimuyisalveans
1% (Time of Use Tariff : TOU Tariff) wanssianin 2.27 lneuualaily 6 nsdl Ae
nsdl 3.1.1 Aamsuuianans snUnd wses 69 Alalasiuly
A8 3.1.2 AINSVUINNA BRTIUNR LSIAU 22-33 Dlalias
A5 3.1.3 AINSILIANA1S SRTUNA wsesusnda 22 Alalaad
n3dl 3.2.1 Aamsvuianans 051 TOU usesi 69 Alalasuly
N3l 3.2.2 AANSIUINNAN 8R31 TOU LI9aY 22-33 lalwaa
56 3.2.3 AINTVLIANGI S0 TOU usesusinga 22 Alalaas
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3.1 3asUnad

AAdudavms Artwavviulwwa AUSMs
waviwwa (uIn/Kudwe) (uan/18ou)
(uan/nladad)
1svad fila 12.24
3.1.2 usvdu 22-33 flalbad 196.26 3.1471 312.24

3.2 3as10wBdv1daWwovN1IstS (Time of Use Rate : TOU)

sasisiwidau

A1AdIWGa0MS Arwavviuiwws AUSNIS UIN/1ddu
waviwwi (vIn/KudwE)
(uain/iAladad)
Peak Off Peak Peak Off Peak
3.2.1 usvdu 69 Alalbadduly 7414 [¢] 41025 2.5849 312.24
3 1 O 603
3.2.3 usvducdin3y 22 Alalbad 210.00 0] 43297 26369 312.24

A 2.27 gasrdrbiiihvesmsliihdiugiinig Yseiand 3 fanisvuianas

2.6.4 Uszuanii 4 Aamsvunalug

T¥dwmiuRanmadandud granynssy miheausvns diineu viomhenudu | vesdy
p3AnsUnATesdILTIealiu Sgia1vAa aatuym aaudiviinisvesmilsnuiguianiisssine vie
osdnsseviaUssma sufeiiuiitifeitos Tneflanudosnimdslaiiedelud 15 wiigeaadou
1,000 Alanstuly vdedusunaunislindinuilniiieds 3 deuroundniu 250,000 nieseou
THpsosinnhelnfifonedendior wasAnaliausnsmugiaiatvesiu(Time of Day Tariff ;
TOD Tariff) 4azdnsIMIUTINIAWBINITLY (Time of Use Tariff : TOU Tariff) wanssianin 2.28 g
wialsidu 6 nsdl Ao
N3 4.1.1 Aamsvwalng) Sms1 TOD useiu 69 Alalaasauld
nyal 4.1.2 Aamsvualvg 8ns1 TOD wssau 12 - 24 Alalian
n3dl 4.1.3 Aansvunalig] 8051 TOD ussiusinndt 12 Alalaad



N3l 4.2.1 Aansvualug 6ns1 TOU wseeiu 69 Alalanduly

N3l 4.2.2 Aanmsaunalug 8ns1 TOU wsseu 22-33 Alalad

nsal 4.2.3 Aanmsaunalng 8m51 TOU ussiuminii 22 Alalad

4.1 3asr1mwBdvdawaviu (Time of Day : TOD)

sasisiwidau

Andwdavmswaviwwa

(uvn/dladad)
4.1.1 usvdu 69 Alaloadduly 22430 29.91 (o]
L aa 6]
4.1.3 usvdudinz 12 Alalbad 33271 68.22 o}

4.2 3asrawBdvdawavmsisd (Time of Use Rate : TOU)

sasisrwidoau

ArAdIWdavNISWAVTWWA

(uan/dladad)
4.2.1 usvdu 69 nla 74.14 [o]
adguly
u 3 )
4.2.3 usvdudindi 22 fdlalbad 210.00 (o}

Arwavviulwws

(uIn/Kudw)

3.1097

3.1751

Arwavviulwwa

(uan/Kude)

4.1025 2.5849

4.3297 2.6369

46

AUSMS

(van/18ou)

312.24

312.24

AUSMIS

(uan/18au)

312.24

312.24

nw 2.28 gnmaliihvesnisiiihduglinig Yssinni 4 fanisvuneivg

2.6.5 Usgunn?l 5 NaN15LaN1a819

sty dmsulssnsunazianshiininende s7udUSnURNeI U0 FaLAIUABINNS
naslvifnadeluyae 15 unitgegedsud 30 Alatadduld TngldinsasiamiigluilieaToassn uay
AWIUANN N8RS IUNRLAZ BN IINN1NYIIA1Y89N5EY (Time of Use Tariff : TOU Tariff) kana

grann 2.29 nenuslardu 6 nsal A

A5l 5.1.1 NANSNILRE RS1UNR k599U 69 Alalandull
A 5.1.2 NaNSlan1zagn 9nsUnR wsasu 12 — 24 dlalian
A5 5.1.3 AANSian1zagnd 9ns1UNR wsasusInI 12 Alalian



ASAl 5.2.1 NAINTSRWILBEI 9751 TOU wsisu 69 Alalradduly

A58l 5.2.2 AAN15@NIEee1e 9951 TOU wseeu 12-24 dlalias

A58l 5.2.3 NAN5@NIERE1e 9151 TOU wSasumInii 12 Alahas

5.1 daswnda

dasiswwidoau
AAdLGavMs
waviwwh
(uin/Aladad)
5.1.1 usvdu 69 Alalbadduly 7414
5.1.2 usvau 12 24 Alabbaad
5.1.3 usvdudin31 12 Alalbad 210.00

5.2 as1awBdvdawavNIsts ( Time of Use Tariff : TOU Tariff )

dasiswidou
AAdIWGaVNIS
waviwwh
(vin/iladad)
5.2.1 usvdu 69 Alalbadduly 22056
5.2.2 usvdu 12-24 Alaldad 256.07
5.2.3 usvdudindi 12 Alalbad 27664

ArwavviuTwws

(uaIn/Kude)

Peak Off Peak

41025 2.5849

2.6037

4.3297 2.6369

Awavviulwwa

(uIn/Kudw)

3.1471

a7

AUsSms

(uan/1dau)

312.24
312.24

312.24

AUSMs

(van/18ou)

312.24

312.24

312.24

A 2.29 dnnAliihesnisttidugiinie Ussiand 5 Aansienizeds
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2.6.6 Uszuandl 6 asansiilsinareniiils

nsltlnlihvesesdnsiiinguszasdlunisliuznislaglifndneuuny sanfeanufinldlu
msUsznaumauia naenauudnniiiiodes Juzdenuaiosianielniiiesondies Tnglisiuds
Wihes1wNT d1iinau vienthisnudulavesss ssdnsunasesdrusiosiu wihenuigiamia
anuiivihnisiieatuianisvessnsminazanuivinisueesdnisseninassmne nsanarlniings
Wuldmudnsiunfinardnsiniugiaianveanistd (Time of Use Tariff : TOU Tariff) wamasanin
2.30 lneuuslady 6 nsel Ao
n3dl 6.1.1 asnsitliuanamails sasuni useiu 69 Alaliasiuly
sl 6.1.2 asdnsitlduansmiils Saund usedu 22 — 33 Alalas
56 6.1.3 peAnsilaiuansmiils $hs1Und usssusngn 22 Alaliad
nsdl 6.2.1 ssnsiiliuanamiils §ns1 TOU usesu 69 Alaladiuly
36 6.2.2 peAnsTilaluansmils 01 TOU wsesu 12-24 Alalad
36 6.2.3 peAnsiilduansmiils 8051 TOU usesusnng 12 Alaliad

6.1 Sasnd

sasiswwidou

Arwavoiuiwws AWUSMS
(uIn/Kudwe) (uIn/182u)
6.1.1 usvdu 69 Alalbadduly 3.4149
6.1.2 usvdu 22 - 33 Alaldad 3.5849 312.24
6.1.3 usvaucinia 22 fAlalbad
10 Kudgusn (KUdouA 1-10 ) 2.8013
ui A 11 Wudul 3.89
6.2 3as10wBdVAWIVNISIS (Time of Use Tariff : TOU Tariff )
dasiswidou
A1ADIADVNISWAVTWWA Arwaovviuiwwh AUSNIS
(vin/Aladad) (uan/Kude) (uan/1dou)
Peak Off Peak Peak Off Peak
6.2.1 usvdau 69 nlaldad 7414 (0] 41025 2.5849 312.24
Juld
svau 12-24 Aflaldaé 13293 O 41839

6.2.3 usvducdins 12 210.00 (0] 4.3297 2.6369 312.24

Alalbad

M 2.30 nsArbiihvesnstiihdugiinnn Ussiand 6 esdnsiliduarmils
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2.6.7 Usziani 7 ﬁamsguﬁuﬁamimws

dmsunsldlaihsuedosguinifionisinunstesmiesvns avnsalilon1nnuns nau
inwasnsTamzduindingununing vienguinumsnsfimiasrsnisiuses lnsazseruiniesin
mhglnieIouien nsdnlinazdulunusnsniuasnsmutaanaivesnisli(Time of
Use Tariff : TOU Tariff) wansdanin 2.31 tnawddlaidu 3 nsdl fe
nsdl 7.1 ﬁﬁ]miquﬁuﬁamﬁmwm oM 1UNRA
nsdl 7.2.1 fansguiifenisinems Sns1 TOU usadtu 22-24 Alalaad
nsdl 7.2.2 fansguiiiflenisinems $7n91 TOU ussdusngy 22 Alalaad

7.1 3asUnd
Sasiswidau

Arwavviulwwa(uin/rKuoe)

1fiu 100 KUdeJuTU (KudeA 101 tuduly) 3.2405

AUSMs (UIn/18au) : 115.16

7.2 3as101UBd2v1a1WwavN1IsiS (Time of Use Rate : TOU)

dasiswidou

A1AdUaovnIsWavIwwa Amwavviulwwa AWUsSNms
(van/dtasad) (uIn/Kudwe) (van/18ou)
On Peak Off Peak On Peak Off Peak
7.2.1 usvau 22-24 alalbad 132.93 (0] 41839 26037 22817
y 3 0 4 9

a1 2.31 gasrArbiihveansiihdiugiinig Yseiandl 7 fansgudiivenisinens
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2.6.8 Uszundi 8 ﬁﬂ%’lﬂﬁﬁ%mn
dmfumsldlnindiansn wu msldlulasimsieasisenaslviedsugnains msdnany
firwiansa vaemsllwilunsdsneg Asududedddlviitluszeznandus Tnensinduniosin
whglwiedouien sfinsanenlniiiludnsiien (Flat Rate) Fsliuvemnusziuusesului sty
sl lugananfiviolutianaiiifinsldiuuin (Peak) wavldfdsdaanalunisidn
UEAIAININ 2.32

sasisiwidau

A 2.32 dasrenliihvesnistiiidiugiinim Ussnni 8 dlalnihdaasn

2.7 sasgrunsinasszuulngi
2.7.1 feauazderimuniialy
2.7.1.1 fraieufiRnudimiuuisoeiln
FosdalsiifuiiuasmadnfismedmiunisufoRnuwasdizednnuisudlifhegisasaan
wazUasade TneudisinaniunhlUdifuiwesineg
1. fhadileufuie
fufidmsunsufiRauuisusilnihiidesanunsansvaey Uiuus viethsenmamsdln aas
nfslaitfosndt 0.75 was uarliindnvuinaiunirsuesussneiliin diuanudnazdeaduly
pufitmualumns 1 lneftuiidandnfeafivmedmiumalauseguiadiildogision 90 o
Tunnnsdl uenanil Aeunin 8y ientinsndesnsfiotiludideashu
2. MTIAANUEN
anuEnliinandwiidliiiuayilalasey wietnanduvthueuasonievu ddwiilluiding
Vo
3. madiihaiied§oRau
1) #eadnliinadiifinnnunindlidesnit 0.60 was uazgshiesnin 2.00 wns
dielansndhdsiuiiuoRnutuussusiinildediedeilmng
2) dmuunsainduazunaniuauiiffitanssuadaus 1,200 wouuUIuly wagiin
nfaiAu 1.80 was azdesdimadiiansdisveaunsiifiniunisliidenndt 0.60
wns wazgslitosndi 2.00 wns

YouNAUN 1 YNAIUNTNVDILNIAINTNT DN D8 T UNUNILAZ AU ST DIN N LA LA B RS 9
Ingladfidaiauang AanunseoygynbidimadriufiuiRnumasesls

v vy aad Ao 9 a va ~ o & ' P o ~
gosnviun 2 lunsdniundmsuuiifnudanuandu 2 wvesitnwualude 2.7.1.1 uazd
maduiljoinumadels madhdnanazieeginannuusaindvsouwnsdoglidesninszey
Amualun1se 1 ieanuvasaielunisudfem
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M1379 2.1 ANEN (Depth) Mgavasitiaio U R uiuuTaae i ssuuusesi

usenulniiniiey AWENATgA (WAs)
mudau (ad) n3giin 1 nsgin 2 nsal 3
0-150 0.90 0.90 0.90
151-600 0.90 1.10 1.20
N3 1 mnfldwiliiuazalasegnissundsvesiihaiiou ooy wagdn

v y o
UHALIUN 1

v y o
UDHALIUN 2

v Y o
VBYNLIUN 3

4. LaEsdIg

FrundslsifisdnddinihuasDalas viefdwiflnihuandaldsegians
Frumesiinaiioufifen wilddinmstusetanfiuanean wu 18 vieta
A ileteostulilliAnsunsisanluih axfohiuildindrvaendely
nsUftRaY vonani amelwitiiueuuriedauniuauiuifuseiulnih
lahiAu 300 Tad axiiedndudwilifiliuazannsadndadlnglaiie
duUAIY

ns@fifldwidlnihuaz Walasegmenuniwesiiaiioujorau wagdn
funisvesiiaiiedfiRnududmideasiu Sududosdinisianisanu
Uaanduiitaau

Tunsdififduiiilniuas Ualdsegisaosdinuresiiihaieufifa (i
n1sfununs@i 1) wasfufiRuagegsgnineiu msduinsnisuas
Formuniiiunaitedesfuduaseaninii
uiAusiiaansadhiufeujiRnuandiuduuenmieaindunds L
FufudesiiiinedmiufoRnuicunds

duidlniiaziUnlds Jeilussdulaiiin 30 VAC vie 60 VDC wagausn
dhdald erasiiiiaiteufiRauidnnindimuald uwidesldfuniseysi
nnaslim neu

U3 fusinannsadifafiou fiRsuanduduilildsimmds lidududed
AaioufiRemiunds uilunsdlifeudrdwnundaiiovhamiludmuils
Uanaslfieonuds asdesfiiiraiioufifnululuiueustisies 0.75
LIRS AADAWLIVDIUSTUY

wuaind wweaind unades viawdosnuauuameiiianinislueias desiluasainauinmuiiug
UitReuegaiisme weliaunsnvinuléiud lasfisedunnudesainaadslidesnin 200 dnd
snuiulunsdisuaindvidounsdos (uvuidevdeidundy) meluilegends elinszuasaliiiu
100 wouuys envlidndudeadulunmnaeidangny

5. fhamileiiufiileufsRem (Headroom)
Unadlddmsu foRenuiuauaing unaind unsdos vieirdosnunuuemes fesimiugiediy
tfon 2.00 wins Tnsduuugnvesnafesegisnimauidnlwldlitosndn 0.90 wns mamaula

Anli visedluiuTanUasiulnegsenhaunsiumau sseernsdinaniatusaanasla uideslides
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91 0.60 wims vt iaduldfusnaindviounsdosmeluansinendeifinssualnsulsiiu 200
woLUUS
6. naileufiRny
Foadaliifiinedmiunmsviauimnzan Welvamnsavisednwigunsalluilded sazainuay
Uaenss Tnslawzluudnaiddmidliuaz Dalds dailisdsndndesdaiugdlidosnin 2.00
wns aunislitiosnd 0.90 wes uazanudndeadulumunnmailupss 2.2 Ml Fesannsn
Dauuvsegvdedidosnsiion 90 asmynnsdl dwiuTagodsneunin By vionilinszdes et
Huduiseasiunsiannudn anudnlfiaandruiililsifhuazilalasey vieinandumives
eIV
7. madfsihaileufuRn
desfimadhdeunudlddmiuuioRnueiaisenimg Tnsflvuinanunislisnia 0.60 wes
wazageliorndt 2.00 was tielianmnsaindddedsasnsouazazmnlumsufianu
1) windangliivdesliisziuuseiule vidoamevuauiuiifiussiuiu 1,000 hader
Tndvadn Fosfndegunsaitastundouansdydnvaiifeuiidau ieainy
Uaondorosidnldauiiud dosfimstumudo 1.103
2) nidifadauisasivuduaseviefiufionsziy Fosdnldivulannisfifuaauas
wanzaudmsumsinfstuiuishnuldodsann e

A1504 2.2 AUEN (Depth) sanvasiiiailoUJoRnuiuusduailnih seuuuseas

usaiuluiTawdisu AWENAEN (Wns)
iy (1ad) n3din 1 n3difl 2 n3dinl 3
601-2,500 0.90 1.20 1.50
2,501-9,000 1.20 1.50 1.80
9,001-25,000 1.50 1.80 2.80
25,001-75,000 1.80 2.50 3.00
nsaifl 1 ynduniisesiiadleufdRondnidlnihuandalas dusndlid

wraselnnarlaseas1eNsoasiu wionsanilniaslnla wiad@aamy wa
flawau wu WvseTandesiuliinfunzauiuld forndulumudeivun
ANNUannNY

sala B

anelivisavausidaulIuiy wazwsasulaiiy 300 Thas ludeinduusiiud

q
o (%

Tl luwiveastamuunsmuauUasnie

nsaif 2 wnuiaujUiRnuidunialudwndiviuastalas uazdndnuiu
WuRIreaeiu Wineilieudswuiedlunisugusau
nsain 3 TunsainfunufuRauddunilniwasUalasegniassinu nglidauiu

W30dINU HUJURMuazegluiuniseninuangsaunaes Jeiasli
Anuszinsy Tadudivay
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anyiu mnasaufuRnuandusuililedundals lddndudeauiui
Fundsvesuisne winndndudeativiaunisiundsluduivanla
Wi Aesdnbidszerinslunuiueuliitdosndt 0.75 WnshaRARLIYEIUIAn
8. wheEInfuaTUNIAIUAY
ynuaaIRTEa N Ay 1.80 was deafimadriaesiu enulunsdlidhumihunanndaia
113 vdeuiuAtRudnduassiauiiszyluanss 2.2 Teralimaduiosiudienls i
mnfldnddlniueandaldseglndniads Fosfarsananuvasndoifuiiaudesinisfuagig
wingaunuYe 1.103
9. uasanamiefihaiteufiinu
dosdnlifnasadinsnsounquituiiviien Tasfidianudesainaadelitosnin 200 &nd wagdes
anunsoidsuteteuusilalliegnwasnde nglidssduiadniinszualuii
10. ddillaliuaziUolas
mnfdwidnszualiiuazlalaslasldfiouiuviedsiu egwieudnuvinu dosdadilusedy
augaldtfesnindifmuaifionnudasadeluass 2.3
1. fawidefiufiioufifau (Headroom)
fufiugiRnusesdiaugegieios 2,00 wes lnsunsaindiuuuiosuszeranmauiallaish
nH 0.90 s wagnmalsifalvdefusutuilifal svevvihsoslitenndn 0.60 was

M54 2.3 seAuANUavesduiil e ldfinn

ussiulnihszndnsaneduln (aad) FEAUAINEN (11AT)
1,000-7,500 2.80
7,501-35,000 2.90
> 35,000 2.90 + 0.01 (ins/Alalad)

2.7.1.2 \nowiovuiagnistududisilii
Ui Fasiaddnluiussduau 50 ad desiimstiostunisdudalaslidla Tneld¥anetunio
wpsMsBufiangan Wy nstusauuielnssnsauosiuy
1. Mty
nsfualdismantisnsladadeluil
1) Fnseluesnioneluiaiosasauiioonuuulfianziiminidld suueunang
annsouindsldii
2) Andaluiiuiifidouseunsiemdrsamsfivanyas Tnseugneliamsdindi
ilndduitenadudialainlg doslaviesla q doslidnvartestuliliyana
fhlududavioaaninglidilulaudniisinssualnlnglissla
3) Aassluiundsiivenssnanftuiildeuialy Wetesiunadrddasyanadilsl
Aendes 1wy vusuies Auann ielnssadnaengsdu 9
1) Aakuifusilfogaeanssduiiuniofuiiujofnulidesnin 240 wes iilo
yandssnmsduialaglaifel
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5 nsdlinasaindvsogunsailuszuunsainagluiuindssuunsegs desueniiug
meawIuiy 53 vsetaglesiunmugay Weaudasnsy

v

2. madakemdlailuiosiitadon
msfndaszuulaiihaeluomiefuifiadonsou wu nils fuws vied uasdsrunladumadn
ogaUanndy 1wy nyuaden violERldsuNseensy I dufiuiienizduiudiuthilaenss
dnunTesieriudosliiumsessnuuulimnzauiuanuidssmesmsldau dmduuundesiuifay
geindn 200 wes axliduindunistuiuudesiigunsaiiaduifiuaulasadeliisumiiss fu
m*mq\wﬁ’qﬂa'nmiﬁmégqmﬂumms
Tuanuitfiyaeaialudnidls msfasomalnihdeadudsd

1) iiusilihdesindameluedoniorulany vieeglufiufifiannsadendiongyua
¥ lesrfansidndaamedifndfidy

2) aunsalli wu dledifieslulassiediulane annfgevdniagy nleulas ndosds
a1 naewieay wazgUunsalussinniiiuaiy sesitneviedydnualifeuduedi
%’mLauLLaxmmzamﬁuﬁﬂwmzé’umﬂmmqﬂmiﬁﬁ?u

3) deasznngeIniAveoulawiauis vieveslavesgunsalduludnuasifioaiu
Foslafunseenuuulianunsaifesuuinganneuenionaidnasaidiun Tl
duiavternlndd it lilagnss

3. MsRaRenIELeNeIATs
Tuanuiifiyarasialudndsld nmsfasemslaindesedlueiasvioru ielsmssuilésunsiuses
wirUaensy

4. mnuisusilaifhfedsluuinuiideseauidsmenisnisnndaiinistastudie

Asfuniewdesvioruiiuiusafismariiotlestumsnssnunsziitouniosunseiions
Antulé

5. \eesINelfeusY
vnumadhiowefuiififawnileldimely fesuanaaiomneifioussadaauuasiiudn
wietosrulaliymmailsiifetesdlulaglailisueunn

6. dmiiiusznieln
Uifusinonainendn vszmelil waalw vielavgvasuvarvaglisn desflauuvielasdndoy
agazay wagdeuenianiaglilnediwaendy

7. mMeiiATeseTEyIATeanides
iiesvanieasiildfunewmed gunsallniin answu aredeu wiorasdes desAndouans
Inuszasdesadniuiishgunsaiveuinalndifssiuwinsinnedaausgudthesesswinemy
yaeanmwandeulnssoudmivasniimionuiuli-iisdunsldnudnsviennafoniu
szevianaliihedramunzanlnganzidearsmariuennsudedsgnaiislaelilddndiafy
Tnssadnady
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8. myinszuziiavalnii
neinszgiansliil Trlunuanssonituivesdudfdngluih wu anell dah wiegunsal
ludsituinvesdsitlafidnglnitwidotngiioglndiian
9. szazuieylnii
svoziansiihlunmsinseanglihdesfissesslddosninauitfmuadsioluid
1) sgeginslunuIueu (Horizontal Clearance)
syozidlunusulildanNnITe 2.4
2) szevialunuaf (Vertical Clearance)
svpgidlunuis Wdamunnss 2.5
3) szuzuluLu@es (Diagonal Clearance)
szogusluiundes idulumudemwunveusagnislninm
VUG 3.1) svovinafisyylunnslddmivormsviedsieateiilifinnsdhdaietisednw
vioufuRnumnianusnfudesdiufifananndediunmsnistestuflvansay
dmsuguUR
3.2) wsasulinludil wneds wssulnfhsswieanedulnl (aa)
3.3) Fevasanelulit afinseg lumaadlouivaglniihwesnisindig ol
3.3.1) anpvuauuLssANdeIfumedmsaden
= Service drop Conductor
3.3.2) ANERUILLTIN
= Weather proof Conductor
3.3.3) anesiuauiuusEdliduiin
= Partially Insulated Conductor
33.0) Aeviauiuusegs 2 sulidudide
= Space aerial Cable
3.3.5) angviuRuiuLssaLiuiinfinden
= Fully insulated Cable
4) wiwhullavetens wneds wisiiuanaliannsadudiuvesimenioinglan
Tududatuanglaitlalnglsidsle
5) wilwhudeveseins el niliyaasunsoduduvesismeniatagiiily
duitavaelnihlslnglinau visieananumdanae
6) Areai1edy o wnefs lassadne wWu Ydesatu dufvanslifall wenaing
vielnsTmifRadawenaineInts visowuiEeniafinseiusiorasies Tnades
Lifidulnduandilulunsesuiioatuang i
7 sgeviaiigiadenindintsvgeusauesats (Final Sag) gean Anduluaniazld
nuitgamgiigeanvesans i
8) Medayas” wueds tufilddnsunisdyasveseumvuy ldiasfumeans
ouu wey viawduneduln Heilduassueviediuyana Ssdinmsldouiiants
inulusnlaeunfeguda
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9) Tunsdiduiuiidyesdslilfesnuuulidnsumsiuwessasusmiosumivug
dulneiowy szevviauuntushesanaundeldiinia 2.6 wasls
10) Fudnssangliiidenanlindinn 1Hsudes worudusing q vee1ans s
the Tassaiaanornalnsiiend-ang wavdsiiussganshidlyl
11) eygeliAuaetansldlasfoseeygnannsiifiniesiu aildszezsinag
il
11.1) 69 kV 5888119 2.2 1WR3
11.2) 115 kV 55889119 2.5 1195
11.3) 230 kV 9282119 3.2 LUAS

dauusiin ssegvidlunisindsssuulnihfussuudug Tgananuan a.



M1919 2.4 SzEEeanauLIteusEniaslindudneadne Weanslwihlulagasadudnoadne (uns)
(Minimum Horizontal Clearance)

usenulnia?
dailoglndanglviiia s 1 kv 11 - 33 kV 69kv | 115kv | 230 kv
sfinvasaglnin sfinveasaelniin sfinvasaglnin
dgiNauIL | devuaudy | dwedes | deuaudu | aevuauiy | deduauiu dnewaoy
Ws9AnA wsean? usegelaidin | uwsege 2 Hu UISGUANTTIR
indeafuane fina? Laiiunnn® fnden”
d3a
wWaes?
1.1 - ntfssnulavasenans” 0.30 0.15 1.50 0.60 0.30 0.15 1.80 2.30 3.00
- AYNUADIALLAUT LY
ns@fflunavdentafusywing
anglniivagnuane
- thelawaniifnfuennis
1.2 - nifasnuidavadaians” 0.90 0.15 1.80 1.50 0.90 0.60 2.13 2.30 3.00
wassszfositousnadiay
Wslal
- agnuynviind iy
YIUNVIUE
- e vlnuu endygali
23719961199
- Asreadadug’®

VA




M1919 2.5 S3EEeannLLLIRITEnINag i Ay wisn 9113 isedaneasnsdug (wWns)

(Minimum Vertical Clearance)

usasuluia?
Asiioglndanglaiii TaitAu 1 kv 11 - 33 kv 6okv | 115k | 230kv
siipvesanalniin viinvasanalnin siinvesanglniih
MEVIAWIY | @eviuauiu | @ewdes | @ngviuawdu | @eviawiu | angviuauiu aewdey
usIAnaen usashn? wsaeliifin | wsas 2 u Tl wsgufufifng
fuanedmsa i Wi \naen”
wWaey”
2.1 - wilovsdgyas® dwiuay, 3.60” 2.90” 4.60 4.60 4.60 3.60” 4.90 5.10 5.80
sopus o murdla T
Aweafiusamnudn gdliiiu 245
LR WU
2.2 - wilonadyas® dwiul 5.50 5.50 6.10 6.10 6.10 5.50 7.00 7.50 9.00

TisneuALaysauTINN 950
gnunnugdulTINEwe
U nueagaluiiiy 4.3 wes i

2.3 - papwiouvaniiieglu
ANUTURAYOUTDINTULAWIY NN
YaUsEn1u Mhe¥ns vise
nwuiiiGowdusiuliufiRnu
oM nuAYeINTIIWN N3U
YaUsEn1u MheIns vise
LNy MuANgIesFegeand
annsauauEuTeNth 3990
aongagavesazuLULTa o 7
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M1919 2.5 (6i9) Sr8vInIinganIuwfssyrisaelni Auity widen 91a13 Wedeneasnadug (wes)

(Minimum Vertical Clearance)

wseulnin?
dsfleglndanlaidi TaiiA 1 kv 11 - 33 kV 69kV | 115kV | 230 kV
yilvosanalnin viinvesanalnin wiinvosanalnin
GRIAH Moy | aewdey | @iy | aeviuauiy | aevuauiu aewdey

AUIULTIN | AUILUTIN AUIULTIEY | U399 2 u TENGRITH

fndeanu 3 lawuinn? | lddasine® | Adednden?

aeiimda

Waee®

thuld Tngliszevmeinannvios
anglnfiugneengegelnues
Sovsonaenagavasayinull
p8NINAMINANI A InT Y
dleswiuthiugeandeiiuuaniu
mnuniswesumati faselud
2.3.1 - laitAu 50 wns Uni 7.0 6.8 7.7 7.7 7.7 6.8 7.9 8.2 8.9
TiteiensesunI Uzl
AUEdliAY 4.9 W
2.3.2 — LAUNIT 50 LUAT WH 9.4 9.3 10.2 10.2 10.2 9.3 10.4 10.7 11.4
laiiAiy 500 wns Un@lwtionn
ISONTRLUNINULIAINGS
TaiAy 7.3 was /i
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A1919 2.5 (6i9) SregviwnganIuLuIRsyrinaslni Auiiy uias 91ans Weedsneadiaaun (wns)
(Minimum Vertical Clearance)

wseulnin?
dsfleglndanlaidi TaiiA 1 kv 11 - 33 kV 69kV | 115kV | 230 kV
yilvosanalnin viinvesanalnin wiinvosanalnin
GRIAH Moy | aewdey | @iy | aeviuauiy | aevuauiu aewdey
AUIULTIN | AUILUTIN AUIULTIAT | U39g9 2 u TENGRITH
findeniu 3 lawuinn? | lddasine® | Adednden?
aeiimda
Waee®
2.3.3 — 1iuna1 500 WAT W6 11.3 11.1 12.0 12.0 12.0 11.1 12.2
TaitAiu 5,000 was Unidlsiie
TSUIOUIUNAULIAIY
geldiAu 9.0 Wng Hu
2.3.4 — 41nAN 5,000 wng 13.1 12.9 13.8 13.8 13.8 12.9 14.0
Un@ltenisense
gunmuzilanuadliiiy
11.0 ey WU
2.35 — tilmsmuualise | h+ 2.1 h+21 h+29 h+29 h+29 h+29 h+3.2
vidoeummuzisinmgs (h)
nndifuuaeude 2.3.1
- 2.3.4 07U

09




M1919 2.5 (6i9) Sr8vInIinganIuwfssyrisaelni Auity widen 91a13 Wedeneasnadug (wes)

(Minimum Vertical Clearance)

wseulnin?
dsfleglndanlaidi TaiiA 1 kv 11 - 33 kV 69kV | 115kV | 230 kV
yilvosanalnin viinvesanalnin wiinvosanalnin
GRIAH Moy | aewdey | @iy | aeviuauiy | aevuauiu aewdey
AUIULTIN | AUILUTIN AUIULTIAT | U39g9 2 u TENGRITH
findeniu 3 lawuinn? | lddasine® | Adednden?
aeiimda
Waee®
2.4 - prowiouENTioY 4.4 4.3 5.2 52 5.2 4.3 5.4 5.7 6.4
luanusuRinreuves
mhgausunis wisetduves
wnwu 7lifiZouauru
2.5 - willonselanaenuie 11 0.15 3.0 3.0 1.1 0.15 3,40 36" 4.3
druvesonsTifinuiu
viselanunsadnfela 3.5 2.4 4.6 4.6 35 2.4 4.9'9 5.110 5.810
- willanselanasan
sudesiifinuiunioanse
Wiiale
2.6 - WMilpdrNUADYAULAY 3.5 2.4 4.6 4.6 3.5 2.4 4.9 5.1 5.8
Fruauuiilifingsan
- WleraamdsNIuaaY 1.1 0.15 3.0 3.0 1.1 0.15 3.4 3.6 4.3
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M1919 2.5 (6i9) Sr8vInIinganIuwfssyrisaeslnii Auity widen 91a13 Wedeneadiadug (wes)

(Minimum Vertical Clearance)

wseulnin?
dsfleglndanlaidi TaiiA 1 kv 11 - 33 kV 69kV | 115kV | 230 kV
yilvosanalnin viinvesanalnin wiinvosanalnin
GRIAH Moy | aewdey | @iy | aeviuauiy | aevuauiu aewdey
AUIULTIN | AUILUTIN AUIULTIAT | U39g9 2 u TENGRITH
findeniu 3 lawuinn? | lddasine® | Adednden?
aeiimda
Waee®
2.7 - willeviseld Uhe, 1an 1.1 0.15 2.4 2.4 1.1 0.15 26"
Inwimi-ing, §99sussqans
laiFnla
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A1919 2.5 (6i9) SregviwnganIuLuIRsyrinaslni Auiiy uias 91ans Weedsneadiaaun (wns)

(Minimum Vertical Clearance)

wseulnin?
dsfleglndanlaidi TaiiA 1 kv 11 - 33 kV 69kV | 115kV | 230 kV
yilvosanalnin viinvesanalnin wiinvosanalnin
GRIAH Moy | aewdey | @iy | aeviuauiy | aevuauiu aewdey
AUIULTIN | AUILUTIN AUIULTIAT | U39g9 2 u TENGRITH
findeniu 3 lawuinn? | lddasine® | Adednden?
aeiimda
Waee®
2.8 - Trmssaln w3e 7.0 7.0 9.0 9.0 9.0 9.0 9.5 10.5 11.5
salnih (wmileszaudusia)

ANNEe geanvessalivsesaliiwildludedmuailiiiu 6.1 wes mnsalvvesalniirdulanfiauaaiu 6.1 was I
Shwnsseering anunwIRwisuiuaugeuessa bty wiidu 0.9, 2.9, 3.4, 4.4 uag 5.4 wWes dmsuusrulid Tifu 1
KV, 11-33 kV, 69 kV, 115 kV wag 230 kV aueeiy

dygradlnasiasengg

2.9 - Wagmuifleumvuz 1.2 0.15 loynn | lueugs 2.0 0.15 liougw |l T4l

WY 10 YN | DY
10) 10)

2.10 — willoanlwauu 1an 0.6 0.6 1.4 1.4 1.4 0.6 1.9 24 3.6

€9




64

2.7.2 ynsgruarglniiuazuidasiinia
2.72.1 3nsgrundniu uavdsildunuvdngiu
1. wisnsmddesiinnuenilaitiosndt 2.0 wns uasiidukiuaudnarsesnatios 5/8 i
Tngenadenldléiauvuiandnyudengd wiandniedounouns vieurimauasur
failliigaeandoaifaniulumnomndusuruananmsdi
1) unuwdndesHana1nmanndasuaum(low carbon steel@edimanusuussdisls)
Wenin 600 UIRusen1T19TATINAT
2) Funeaumsivuunumndeaiininniandlisinit 99.9% uazndeudnfuunuman
wuuuuvaivluszdulaiana (molecular bond) Inedianumuivestunasunsluygn
fumidslaifiinga 250 lailasians
3) HONUNINIAAEUANLLLLILLAEALTIUNILYDIT UL IBN 1 SIAda U 580
fn(Jacket Adherence Test)azn13anta(Bending Test)nutonNUAYDININTFIU
uL-467
a) nsdlwiandneiudangddosdiaumuindsvesdingdlsitdesnin 85 lulasuns
2. Musiugthiinudenistaniou Tnefesifiufidudadiulivosnin 0.18 maauns
dwdumanyulangiuaiiy anuvindedlidesnd 6 uu. dalavesileduiinunsin
nseu Aoslianuvulidesndt 1.50 uy.
3. aldianiviseezaiidesmielanenauesergiiden uvdnaundedadilduny
NANGIU
a. geulvldorasiiiulasslanzuasiinisdeasiuegagnies Tneddinnusuniues
nseeasuliiiy 5 leviu
5. wdnAurdndun fedleupnumiurauannisiiiiie deu
ERENV uwimdnAuwue 5/8 T fvumduugudnadlasysziin 14.20 w. dwuria
Viuveauas uazlszanal 15.87 un. wnduwvumanyudaingd

2.7.2.2 1ATFIUYRUAUANY LazIaaLla
1. vieSawangluvh
1) viewdnfildlumanfumelihdeadulunudeimuamumasgm wen. 770-2533
2) viemigudsnlddosaelwirdeadulumusnasgiu ven. 216-2524 vieunsgudu
Ansluihiuses
3) ¥io HOPE wisillddmiuilemulagmsaitedidesanslyl dosiinuasd@am uen. 982-
2533 yiieunsgruduildsunissensuainnsli
4) vie¥ewaneuindue dedldsuanudiureuainmsinge deu
5) wuinvewieinamisinefaduinugudnanimely wieruaniamsd
6) gunsaiuszneudwiumsindaviovsdeauriafildsumssusedlinanaaionuneg
uen. s uansgIuBulAFuMssNFuINASIWh
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2.7.2.3 s190uany (Wireways)
foudinaanifinuuinsgiuiinistiing sensu wienildsuanuiurauainnisinig

2.7.2.4 5118
sosdulunuasgrunnistniing $uses weldsunisiiuseuainuissunising

2.7.2.5 sadanuutule
sosdulumunnmsgrunlasumssuseasaiiurauainnising

2.7.2.6 1nsgunsieanlas
wilowUasuuldihdudeaduluniu wen. 384-2543 visennsgiuiiiendes drumnliowlaswuuninsli
dulumusnesgruniivualguiu

2.7.2.7 1L AuiuaziAsosUsenaudu
gunsallihuasudinysenousne 4 dosuuInsgIuaInannisiniiiy Suses wu UL, IEC, BS, DIN
3o NEMA visedealasuniseysiiainnisinda deuhunldanu

2.7.2.8 ipsgusER UM sUosiudavioriuu A
Thdulumueunasgiuiszylilumane 2.6 Ingldsia P auseduavviaieasvdn Lileuans
seaunsteadu mnldinisseyainsdesiuluuiedseian enalddydnwal « 7, “X” w3aliudig
Wn 19U IPX3

AN 2.6 AMUNERIERYINAUSTAUNSUBINUNAIAydnwed IP

FIAVAIN 1 FHIAUVAIN 2
U o U
Uszinvmstesiudngainnieuan Usznnnstesiuvoivan
o U e U
BX seaun1sUaany LAY seeunsUeeiu
0 Lifinstloeiu 0 ladfinnstasiu
1 Yosduingndvuinlnginit 50 Gadiuns 1oy 1 Uasiuveaianizluuiiis
Aurlaieilo
2 YosiuTngidvualvand 12 fadwes 1y 17 2 Yoafunaauazirainviyulaifiy 15 sy
G| WIS
3 YJosduingideuinlugnin 2.5 Jadiunas wou 3 Yoafunaauazirainviyulaiifiy 60 sy
iisesile Lduadn WA
4 Jasduingndouinlvginin 1 Tadiuns wiu 4 Yesfuanadnyniteng
\ri3asileoidng uainiang
5 Unariuru 5 Yaafuhdadwndienia
6 winfiugy 6 Yoaffuthdnegausadnniianig
7 Jasiumiudinsm
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2.7.5.11 ﬂ’ﬁiuLﬁ]u‘V]E]iE]EJﬁ’]EJN’]‘HWUVW]NE)EN‘VIJW@JLLWﬂﬁ]’]\‘iﬂ‘u@ﬁ’]\m’]ﬂ W ey desdlszuu
Jastunisaremennmanelumie L‘WE]ﬂENﬂuﬂ’]’iLﬂGW]EJG]‘U’]T\]’]ﬂﬂ']'iﬂ’JULLu‘Llﬂ’]EJIuV]EJ

27,512 mMaiuaearusygInazasasiildaslivuiaiaus 50 n3.am Tuld Tnsansl
warlmadesturlafeaiu vuawindu anuemnindy uazdesieiBiReaiunaenuuIAuane
MU MafuaeaIu mneds msldmeliifudaenduiuly Seasaeraowinudos

Fouserirseiuasunndu welivhausmiuduesfe
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2.7.5.13 dammuanisiiuagdmIusEuuLTIg
msaassludmiiiedesdondulunuiidmuslude 5.1 wasdofiudused
1. naes gunsaiszneuvie uaziAdesviriuiindneiu deallilaimnzan iledesy
msduiafuauiinssudlnlnglddonasdesfuanudemenianiesnmsod udiu
MIeauINUBIsEUU LI

2.7.5.14 SafinsanlAsvosans L

1. agliilitvasnuenduniowdenasi fosialddlneiisadlisnit 8 whueady
Fugudna e uenasEny”

2. aelWiiivasnuenduniewdenavin dosdeldtlnefifeiilidesnin 12 wiweduy
HUANENAINNEUONTDIENY

2.7.5.15 msAndslénu
anelwldnudesiladnlidionndt 0.90 was wazmniduaneiitlilnenss Fosdlununsundavuiegatios
100 . Yavtunieanslusziuaanudn 0.30-0.45 was InsusiunounindesnininquiasuuIane
#0991 B819UBEA YA 0.15 LIRS

a a

2.7.5.16 sygabildimhevgilifisluszuvaigomaninfsnigusnainig

2.7.5.17 maiuanedaviseiduasy (Open Wiring) vuianauiu
nswuaelauuianauiu fe nsivaisuuulalas Ingldduvsegnited mivinans deeadu
aeunuied wazdedlignUadilaglasiasnareserns

2.7.5.18 d1W3UsTUUUTIN
1. maduaekuuilauuianauiunelueins sugalbildlanmelulssugpaivnssy
NUNATNTII LazaLLARsAUA I
2. Hosmndasruudasiume Wil afunnudomeniamenin uarlunsdiifuaeuy
Kiadorung angazfatesgainiiuagistion 2,50 L
3. madnmsangluiuiififianutu Wen viedansfideliAnnisiansou Fesfimstoatud
mnzauiieSnwANIaonfoesan
a. dedldmeviaruauiu sndulunsdiflifuiuduiiedoudisuums
5. madumodauuianauiumelueims deadulumuinusiniivunlilunsei 54
6. Yanaumilireudenlimnzauiuanmnndeuuardnvaynslda
7. dwsumsfndanisuenanansieluil
1) madumsuududeuduluamumss 2.17 lnsaneflegluituilasiosiounnlisn
2.5 5.3y, uazndnanedosisveyliiiy 5 wns
2) msdumeuugnedesliRnudemvualunig 2.18
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M1919 2.17 nsiuanslavuianauiuniglueinis

TYULFIANTEIING TYUEIEATEN NG (Rg)
> o = < = YWINEENDIUAY
QEEEN Indudaang angludhriv s .
anglaidi y Inajgn (5.303)
G Ugnaang
UUAY 2.5 0.10 0.025 50
UUgNEIY 5.0 0.15 0.05 L
M1319 2.18 N1siAuaglauugnaien) wane1ans
JYULFIIATLNIN SrUEMNINEATENING (URS3)
P ” VUNAFENBIUAY
wiulnany anglnfiniu P
analoliin - . LanEn (95.8181.)
(lum3) aagnasns
Laiu 10 0.15 0.05 2.5
11-25 0.20 0.05 4
26-40 0.20 0.05
8. anglvifafsuuduvsegnale fesdauwuuivawiusesiuegadiuas mindnisldainsa
18 (tie wire) Aaaidonlduuuriuawiu Fsanunsanuusanuliihlaluseduidioadu
awIuYeany Weanulaendelunstinealinsdudalaglinda
9. awmnszuavasaglii Tildanseuaniunise 2.152, 5-28 uay 5-42

2.7.5.19 EmFUTEUULTIES

1.
2.

msRndaoadndslfamedTniiideadeasiu

nsdintinsAnsaanedalo (quy wire) éfaqﬁm%\agﬂﬁwma%bq (suy strain insulator)
vuaedanan Taedoansiumidliegaennsgduiiufusgaiion 2.40 wns il gn
tedosdinuantisnunamansuagifiivanzandunisldanuniu sen. 280-2529
dmsussuulitihussdu 33 kv idulunudeivunvesnisivihaugiinie
mMsduaefendulumuiiimualude 53.2.3 uasde 5326 fe
anildynanedosivuamanzauienisldon Inefvunalsidesndn 10 mseiadiuns
wazdenduaniilinoliAnnsfanieuninnisdudaiulansviadu
sggvisvasnsinsssndulumaiimimualumsied 14 uay 1-5 dae wdusinsd



M99 2.19 vwanszuavedansiimeswnsiuauniid i/lifudenuen dusurunnu sty

(UyV) L 0.6/1 Alalaad gungildiat 70 °C gaumgiilagsay 40 °C wulwieuduaglueinie

80

aelslalaay, aentution Wumu

An¥MENs nauy 1 a7 2
ARA
TIUIUAIUN 2 3 2
ASTLE
ANWUEAIUT | WY PA1Y  [WAULRED| AUk | WU “ane
ASTLE LRE AL WAL
J ssa@y il =6y
‘3 fl, Uuniag 3:,0 ::iﬁ.:.f’.l
ANA
srastnLAL0a | 60227 IEC 01, 60227 IEC 02, 60227 IEC 05, 60227 IEC 06, 60227 IEC 10, NYY,
Al NYY-G, VCT, VCT-G, IEC 60502-1 waganeniinaaudfiiausng o wu aenuli,

YUINE8(HF.1
1.)

YUIANTELE (WDULUS)

1 10 10 9 9 12 11 10 10
15 13 12 12 11 15 14 13 13
2.5 17 16 16 15 21 20 18 17

4 23 22 21 20 28 26 24 23

30 28 27 25 36 33 31 30

10 40 37 37 34 50 a5 a4 40
16 53 50 a9 a5 66 60 59 54
25 70 65 64 59 88 78 77 70
35 86 80 77 72 109 97 96 86
50 104 96 94 86 131 116 117 103
70 131 121 118 109 167 146 149 130
95 158 145 143 131 202 175 180 156
120 183 167 164 150 234 202 208 179
150 209 191 188 171 261 224 228 196
185 238 216 213 194 297 256 258 222
240 279 253 249 227 348 299 301 258
300 319 291 285 259 398 343 343 295
400 - - - - 475 - 406 -
500 - - - - 545 - a64 -
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M1979 2.20 vuanszuavasangliiifitveuns viuauiu didenuen dmsuruausu (UyU)
Ladifin 0.6/1 Alalad gaumgiis 70 °C w3 90 °C gaungillagseu 40 °C Wwntisluaine

Snwaignshings N 3
UIUAIN 2 Tl 3 TaliAiu 3
nsLua
anwuzay WUy nay nau
anwazii NagLNU uAULAYY NN
nsLua
Uselanaulu ek WY ASOEAINA W ATOEAINA
Wodleriau Wodleviau
RauNFN 70 °C 70 °C 90 °C 90 °C
EULLUUﬂ'ﬁaméﬁy’a ¢ b & e
iﬁaﬁnﬁmmﬁaﬁ VAF, VAF-G | NYY, NYY-G IEC 60502-1 NYY, NYY-G I[EC 60502-1
Tu 60502-1 60227 IEC
10,
I[EC 60502-1
VNN (9.4 YUIANTEUE (hounus)
1)
1 14 12 16 12 15
1.5 17 16 21 15 20
2.5 23 22 28 21 27
4 32 29 37 28 36
41 37 49 36 a7
10 56 51 67 50 65
16 74 69 90 66 87
25 - 90 118 84 108
35 - 112 147 104 134
50 - 145 190 125 163
70 - 186 244 160 208
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M99 2.20 (D) vwInnssuavesaetifindidimeuas iuawiu fwdenuen dmsuruinusesiu
(Uo/U) T 0.6/1 Alalaad gaungiidan 70 °C %38 90 °C gaungillagseu 40 °C iunienisly
21nA

Snwaignshinds N 3
Ui 2 laiiu 3 laiifu 3
nIEla
dnwazany WUU nay nay
ANYEAUN NAULAU WAULAYY MAELNU
NIZUa
UszLnvauiu W W ATOARING W ATOARING
WoaleNau Wodleviau
RN 70 °C 70 °C 90 °C 90 °C
EULLuumiaméﬁy’a 8 o ®
‘iﬁ'ﬂ‘ljﬁmmﬁaﬁl VAF, VAF-G | NYY, NYY-G I[EC 60502-1 NYY, NYY-G I[EC 60502-1
T 60502-1 60227 IEC
10,
I[EC 60502-1
WA (9.4 vuInnsEiE (Wauwus)
4.)
95 - 227 297 194 253
120 - 264 345 225 293
150 - 304 397 260 338
185 - 348 455 297 386
240 - 411 537 351 455
300 - 474 620 404 524
400 - 552 122 - -

500 - 629 823 - -
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M1979 2.21 vuenseuavesanglifiteununuReiiawIuiaY ten.11-2553 dmsuruin
wseR (Uo/U) ladifiu 450/750 Taadl gaungiiinidn 70 °C gaungillagseu 40 °C Wiuvuauugniiegly

21NA
Srvnuzmsnng Nl 4
® ®
EULLuumiaméﬁy’a o e ®§Z 0 2y K280
oD ®
, S '« P ]
saviiaadanldanu 60227 IEC 01, 60227 IEC 10, NYY
YUINEAY (915.43.) YPUINNTTUA (LouuUS)
4 30 37
6 39 48
10 56 67
16 78 92
25 113 127
35 141 157
50 171 191
70 221 244
95 271 297
120 315 345
150 365 397
185 418 453
240 495 535
300 573 617
400 692 741




M99 2.22 Yunansziavesanslidthneasinauiuiiy Sdenuen dmsurunnusediu
(UyV) i 0.6/1 Alalaad gaungilsnth 70 °C gaungiilagseu 30 °C Seuvieilsauvseiliiulagnss

84

Snuuzmis N 5 Nl 6

TuUsINTTLE 2 3 laiviu 3

ANYEFIN WNULAYY / Manewny | Wnulfed / viany WAULAED / Aan8uAl
WAL

SULUUMSARAS

syavfaedanigenu

NYY, NYY-G, anuai1n3371u IEC 60502-1

YUNREY ($19.130.)

YUIANTEWE (auLUS)

1 17 15 21
15 21 19 26
25 28 25 35

4 36 33 45

6 46 41 57
10 62 55 76
16 81 72 99
25 106 94 128
35 129 14 154
50 153 136 181
70 190 168 223
95 232 204 267
120 265 234 304
150 303 266 342
185 344 303 386
240 404 361 448
300 462 404 5077
400 529 462 577
500 605 527 654




85

M1919 2.23 YUIANIEuarasas e uanuAeIIaUINRAT a1y 1on.11-2553 dmsurun
w399 (Uo/U) T 3007500 Taas gaungidati 70 °C %38 90 °C gaungillagsau 40 °C wivly

21Me
9NN 70°C 90°C
swardamdaiildanu 60227 IEC 05, 60227 IEC 06 60227 IEC 07, 60227 IEC 08
YUINEAY (713.003.) VUIANTENE (auwU3)
0.5 3
0.75 6
1 10” 10
15 - 16
2.5 = 25
NAELR (1379 2.23)
1) gungilassoufiuandisain 40 °C Tildeausuadwioluil
- dwiuangyiuauIuiig 70 °C
samgiilagseu 31-35 36-40 41-45 46-50 51-55
(23amL¥aTua)
AU TuA 1.11 1.00 0.8 0.71 0.50
- dwmSuangviuauIuinig 90°C
samgiilagseu 31-35 36-40 41-45 46-50 51-55
(23amLaLgua)
AU TuA 1.00 0.96 0.83 0.67 0.47

2) ANUUIANTZLARNIZSWALALUA 60227 IEC 06 111
3) pAesungsiavlaiadaniteu Tun1se 2.178

M1919 2.24 YUIANTERATRIAE8aU (flexible cord) AANNBILAIANBRNUNAWILIETE AW Lon.
11-2553 dwfurunaunsaiu (Uy/U) lsdiiu 300/500 1aad gaumniisui 70 °C w3 90 °C gungil

19858U 40 °C Wuluanae

RN TEUE 2 3
swavdaadafildo 60227 IEC 52, 60227 IEC 53,
60227 IEC 56, 60227 IEC 57

IURNAY (AT.HUU.) YuAnsEla (Wanwus)

0.5 3 3

0.75 6 6

1 10 10

1.5 16 16

2.5 25 20
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naBLne (11979 2.24)
1) gaungilaeseuiiunne1991n 40 °C Wildianuiuadssialull
- dmSuaneviiauIuiig 70°C -

gaungilagseu 31-35 36-40 41-45 46-50 51-55
GRGRIERIGHE))
faUTuA 1.11 1.00 0.87 0.71 0.50

- dmsuanevitauIuiig 90°C

gaungillagsou 31-50 51-55 56-60 61-65 66-70
(pamLa13ua)
AU TuA 1.00 0.96 0.83 0.67 0.47

@

2) angausiiiuega Nlisiaalda 60227 IEC 41 denvuianseid = 0.7 wouwls Mgaumgiani
70 °C wazgaumnillagseu 40 °C
3) gAeSunesiasilaaianldeu Tume 2.178

@

M1379 2.25 UAnTzuavesangialiagau (flexible cable) A meiuAsiuauIuiig au wen.11-

A
2553 dmurunwsaniu (Uy/U) laiiiu 450/750 Taad aaumgiisiaun 70 °C aaumglilneseu 40 °C i

Tuene

U/ ANBUY wida 1 unu 2 1@u %3 wALda 3 uny,
fnTEIL wida 2 wnu 1 3448 anedu 4 unNU %39 5 WAy
swavdoadafildo 60227 IEC 02, VCT, VCT-G VCT, VCT-G
N (MT.03.) PUINNTEUEA (LoNLUS)

1.5 16 -

2.5 25 -

4 30 26

39 34

10 51 47

16 73 63

25 97 83

35 140 102

50 175 -

70 216 -

95 258 -

120 302 -

150 347 -

185 394 -

240 a71 ]
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1) gauniilagsauiuans1aan 40 °C Wldmanuiudswialull

g illagsou 31-35 36-40 41-45 46-50 51-55
(29ALaYa)
fAnUTuA 1.11 1.00 0.87 0.71 0.50

2) gAeSuesiavlaaidanldau lunise 2.178

M1919 2.26 Aunnszuarataslnifmtivesniuawiunseadnanedieniay Jdenuen dmiu
PRSI (Up/U) Biiin 0.6/1 Alalaad gaumqiisau 90 °C gaumgiilagseu 40 °C wiudeeluvialu
91NA

v a gj ! lﬂl ! dl
ANYUENTAAA naud 1 naui 2
FruUM 11N 2 3 2 3
nszua
SnwagAddn | unu [Vangunu (UNUAED| ViaewnY | Uy | viang | unu
nsvua Wed | ownu | e
o S 7 ] K K K
by e A4 [ D4 b
JULUUNITARGY S =0 | B 3 ;
o a a A a wa a i ]
sWavdaiaidad IEC 60502-1 uavanendnnaudfniwsing 4 wu aenuli, aelilalaay, ane
g Afutios 1Wusu
YUY (AT YuANTEIE (Weuuus)
)
1 13 13 12 12 15 15 14 14
15 17 17 15 15 21 20 18 18
2.5 24 23 21 20 28 27 25 24
32 30 28 27 38 36 34 32
41 38 36 35 49 46 44 40
10 56 52 49 46 68 63 60 55
16 74 69 66 62 91 83 80 73
25 96 90 86 81 121 108 106 96
35 119 110 106 99 149 133 131 116
50 144 132 128 118 180 159 159 140
70 182 167 163 149 230 201 202 177
95 219 200 197 179 278 241 245 212
120 253 230 227 207 322 278 284 244
150 289 264 259 236 358 304 311 273
185 329 299 295 268 409 349 349 309
240 386 351 346 315 480 418 410 362
300 442 402 396 360 549 484 468 414
400 - - - - 622 - 531 -
500 - - - - 713 - 606 -
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M99 2.27 unansewavesanslihunudesdminedwnsiuauiuaseadnanedie idu d1msu
PRI (Up/U) Biiin 0.6/1 Alalaad gaumaiisau 90 °C gaumgiilagseu 40 °C ifiuuuauiugn

melueinie
Snuuzmiss Nl 4
® ®
EULLuumiaméﬁy’a o e ®§Z 0 2y K280
o' ®

. oo i

savtawabanidanu P1ULINFIU IEC 60502-1

YUINEY (M5.44.) YUINTELA (Louwus)
4 a7 54
6 60 68
10 82 90
16 110 124
25 147 166
35 183 206
50 224 250
70 289 321
95 354 391
120 413 455
150 480 525
185 551 602
240 654 711
300 758 821
400 917 987
500 1,064 1,140
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M1979 2.28 uenszuavesangliihdimeunsivawiuaseadaindnedienay Swdenuen vuin
wseR (Uo/U) ladifiu 0.6/1 Alalaad gaungiisni 70 °C gaumgillagseu 30 °C Seevieilafuvizeildiu

QRN
Snuuzmiss Nl 5 nawTl 6
TuusNITLE 2 3 laiiu 3
ANz WAULAED / RaN8lAU WAULAED / WAULAED / RaN8lAU
nanguLA
EULmeiaméﬂ’n

syavfaLedanigenu

IEC 60502-1

YUINEY (F9.33.)

YUIANTEWE (LauLUs)

15 25 22 33
25 33 29 43
4 43 38 55
6 54 a7 70
10 71 63 92
16 94 83 119
25 124 109 152
35 150 132 184
50 180 159 217
70 223 196 266
95 271 238 318
120 313 275 362
150 355 312 406
185 406 356 459
240 arr 418 533
300 543 475 601
400 625 545 684
500 717 623 i
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M99 2.29 vunansziavedanslidthneuasitaniuiiy Sdenuen dmsurnnusdiy
(UpV) Ll 0.6/1 Alalaad gaungiisiath 70 °C gaumgiilagsau 40 °C euusiadaluuszug
o nelidiUn viveaadauuuiule

SnvniznsRng ﬂﬁjmﬁ 7
AnwaEiINTEILE WAULAEN NABLNU
-eee.] L] ~ L2
. el | |2 o e
FJULUUNTANRY % @@ o @
siavdaiadanld 60227 IEC 10, NYY, NYY-G uavaneiidaaauiifiauing
U wiu anenul, anelilelaiay, anenfutios [Wudu
WNEY (RT.UU.) YPUINNTTUE (LouuU3)
1 - 3 - - 13
1.5 - ) - - 16
2.5 - . - - 22
4 - 5 - - 30
- 2 - - 37
10 - - - - 52
16 - - - - 70
25 99 96 127 113 88
35 124 119 157 141 110
50 151 145 191 171 133
70 196 188 244 221 171
95 239 230 297 271 207
120 279 268 345 315 240
150 324 310 397 365 278
185 371 356 453 418 317
240 441 422 535 495 374
300 511 488 617 573 432
400 599 571 741 692 -
500 686 652 854 800 -




M1979 2,30 unnIzuavesangliihdtiveunsivawiuiia Suwdenuen dmsuruinusiu

91

(UpV) LA 0.6/1 Alalaad gaungiisang 70 °C gaumgiilagseu 40 °C 1uusadayilasmuan

fiu 4/ #hUm

ANYULNITAARS

naun 7

ANWMLAIUN
AT

LAULAEN

Hanynu

sULUUMSAnRT

o ©
&g |
[0}

(0]0]0}

P

L&

| L& |

sTayiaLALtan
Tgu

60227 IEC 10, NYY, NYY-G, A3isnnsgu IEC 60502-1 wazaneiinniana

Riewang o wu anenuly, aglslelaay, areaius (Judu

YUIREY (5.1
1.)

YUIANTELE (WBULUS)

1 - . 12 10
15 - 5 15 13
25 - 3 21 17
- S 28 23
- - 36 30
10 - 3 50 40
16 f X 66 54
25 90 7 84 70
35 112 96 104 86
50 145 117 125 103
70 186 149 160 130
95 227 180 194 156
120 264 208 225 179
150 304 228 260 196
185 348 258 297 222
240 411 301 351 258
300 a4 343 404 295
400 552 406 - -
500 629 464 - -
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M1979 2.31 vuanseuavesangliiifitvesnaiuauiuaseadinanediediay Jwdenuen dmsu
PALTIFY (Uo/U) T 1Y 0.6/1 Alaliad gaungiisiau 90 °C gaungiilagsau 40 °C 1suusuaila
wuuszuigena Ll Ua vienuadauuutula

SnvniznsRng ﬂﬁjmﬁ 7
AnwaEiINTEILE WAULAEN NABLNU
-eee.] L] ~ L2
. el | |2 o e
FJULUUNTANRY % @@ o @
siavdaiadanld | IEC 60502-1 uavenofnnasd@fitawsing q wu anovula, a1el3lelaiay,
auy aneniutios (Dudu
WNEY (RT.UU.) YPUINNTTUE (LouuU3)
1 - 3 - - 1
1.5 - i - - 621
2.5 - . - - 29
4 - 5 - - 38
- - - - 49
10 - - - - 68
16 - - - - 91
25 128 123 166 147 116
35 160 154 206 183 144
50 197 188 250 224 175
70 254 244 321 289 224
95 311 298 391 354 271
120 364 349 455 413 315
150 422 404 525 480 363
185 485 464 602 551 415
240 577 552 711 654 490
300 670 640 821 758 565
400 790 749 987 917 -
500 908 861 1,140 1,064 -
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M99 2.32 unansewavesangliihdihneswasivawiuaseadananediefiau Sildenuen dwsu
PALIIY (Uy/U) Livin 0.6/1 Alaliad gaumgiidat 90 °C gaumgiilagseu 40 °C 2uusiaLla

yianuaneiiu 44 (hUa

ANYULNITAARS

naun 7

ANWMLAIUN
AT

LAULAEN

Hanynu

sULUUMSAnRT

o ©
&g |
[0}

[ONNONKO]

P

(0]0]0}

L&

| L& |

sTayiaLALtan
Tgu

IEC 60502-1 Uaganenilnaaudffiviuens 9 wu aenul, aelilslaay,

o ° I3 s
g@1ua3un lWupu

YUIREY (5.1
1.)

YUIANTELE (WBULUS)

1 - . 15 14
15 - 5 20 18
25 - 3 27 24
- S 36 32
- - a7 40
10 - 3 65 55
16 f X 87 73
25 118 106 108 96
35 147 131 134 116
50 190 159 163 140
70 244 202 208 177
95 297 245 253 212
120 345 284 293 244
150 397 311 338 273
185 455 349 386 309
240 537 410 455 362
300 620 468 524 414
400 722 531 - -
500 823 606 - -
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M99 2.33 sunnszuavesanaiavilabule diuaziUden (Sheath) naawas viu/laiuiid lne
Wienvawns aansaduials gaumgiuden 70 °C gamgiilaeseu 40 °C

SnwairnsAnR ﬂq'aﬁi 7
ANYaEAISIANGENY | uieRdslueInd, 319UusIa MIVUT AT ALUUTEUIEDINA
wdarinauansiiv tuiinUa LU vSesnaadasuudule
Swusinseua | evdawny | wedawny | wedawny | wddawny | widawnuy | iadawny
e 2 W 3 W 3 W 2 el 3 WA 3
WU vt | @Wue | e | U vse | Eu e | e
wida 2 | @undey | Se@anu | wla 2 | @uded | Sesianu
AW 1 Iafiu AW 1 Iariu
@y e | viselalda Wy e | wisewala
Iaiu 3unuy 1 Iariu 300y 1
G G
swastaadanldy IEC 60702 %38 AS 3187
YUIN YUINENY .
o PWANTELE (LaNLUI)
SN[o}! (M5.13.)
500V 1 16 13 14 17 14 15
(suldau 1.5 20 16 18 21 18 20
bun) 2.5 26 22 25 28 24 26
q 34 30 32 37 31 35
750V 1 17 14 15 18 15 17
(suldau 1.5 21 18 20 22 19 22
nin) 2.5 29 24 26 31 26 29
q 38 31 35 a0 34 38
6 48 a1 44 51 43 48
10 65 55 60 70 59 65
16 87 73 78 93 78 87
25 113 95 102 121 102 112
35 139 116 125 148 125 137
50 172 144 154 183 155 168
70 210 176 188 224 190 205
95 252 212 224 269 227 246
120 289 243 258 309 262 281
150 330 278 294 354 299 320
185 374 315 333 401 339 362
240 437 3269 288 469 396 422
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A1319 2.34 Yuansziavesaneindasiabdule duaziUden (Sheath) newwas lnatudonvioawas
lannsaliyraadudavselianunseduiaduianfalile eamgliudien 105 °C gaumgililagseu 40

°C
SnwairnsanR ﬂq'aﬁi 7
ANYLAISIANGENY | uieRdalueInA, 319UUsIa MIVUSLALTALUUTEUIEDINA
wilavdasuaisiiv lufieUa LaifiiUn visesnalawuutule
Suustnseua | eslawny | wdawnuy | wedannu | wdawny | widawny | weidawnu
W 2 W 3 W 3 W 2 el 3 WA 3
WU vse | WU e | e | U vse | Eu e | e
wlda 2 | @uudey | Se@enu | wla 2 | @uuded | Sesdanu
AW 1 Iariu AW 1 Iariu
@y e | viselalda Wy e | visewalla
Inu 3UAU 1 Iau 3 AU 1
G G
swaystaadanly IEC 60702 %38 AS 3187
U YUINEE .
o WANIELE (LaNLUT)
SN[} (M3.14.)
500V 1 20 17 19 22 19 21
(suldau 1.5 26 22 25 29 24 27
ST})) 2.5 35 30 33 38 32 36
q 47 40 43 50 42 a7
750V 1 22 18 22 24 20 23
(suldau 1.5 29 24 28 30 26 29
%iin) 2.5 39 32 38 a1 35 40
q 51 43 49 55 46 52
6 64 54 62 70 59 65
10 88 75 84 96 80 88
16 117 98 109 126 106 117
25 153 129 142 165 138 151
35 187 157 172 202 169 184
50 231 195 212 250 210 227
70 282 239 258 306 257 276
95 339 287 307 368 308 330
120 390 330 352 423 354 378
150 446 377 400 484 406 431
185 506 428 453 548 460 488
240 592 500 526 641 537 568
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M99 2.35 YWIANTERATataALla FRteAIRNUREIINRLIUATEARINANeAIRTIAY Waen
weNiig T YuraLseiu (Uy U) faus 3.6 /6 Alaliad fs 18/30 Alalad gaungildan1 90 °C
gungiilagseu 40 °C 1NUUTN

anwoly Nl 7

13

Aada

91U 3

$i71n

NITLLA
e iln MUNNTFIY IEC 60502-2

wdadi

1%

‘Uﬁﬂiﬂx‘i LbUUIEUNYBDINA LLUUﬁJu‘lﬂ

ALUa

uuuy oo |h | L | P, X
s |Loeed| L@l (o bbl| § | 8 | blr|| || @ |[b o]
.- TERah sy g, 5
F1P1613

UVUIR

ae YUIANTLLE (LaNwU3)

(M3.13.)

50 217 217 255 217 217 217 260
70 270 269 317 1269 | 276 269 324
95 329 329 387 E 329 g 336 329 395
120 380 379 446 «% 379 a% 388 379 455
150 429 430 499 |43 | £ | 438 430 509
185 490 494 568 | S| aa | E | s01 494 580
240 577 583 664 g 583 % 589 583 678
300 659 669 754 669 672 669 770
400 746 769 837 769 762 769 854




M99 2.36 VWIANTEUATRIAEALTA FRtIMBLANURIINRIUATEAAINANeAIRTIAY Waen
waNiig Tan YurALseRu (Uy/U) faws 3.6/6 flaliad fia 18/30 Alalias gaumgildani 90 °C
aaungilagseu 40 °C (iusegluvialuenie) wag 30 °C (Soevioiliin)

Snvnuzmsfingg Nl 2 naw 3

UIURIINTTUE laiiAu 3

dnwazind WAULAEN

U LUUNISAAGY E@

K H

savdaadaildaou P1U1195§U IEC 60502-2

NFY (MT.44.) YUIANTELE (Louwus)
35 148 149
50 175 178
70 215 218
95 265 265
120 303 303
150 38 341
185 396 386
240 478 454
300 551 521
400 636 607
500 730 706




M1919 2.37 YunnssudanaiadafmtivetaaunuineliuauIunseadnanedieniay Sdenuen
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9unQIFIIY 90 °C gauniilagsou 30 °C YuALIITU (Uy/U) 3.6/6 B 18/30 Alaliad ihiulu duct

bank 3.y 8 vie

YUY YPUINNTTUERD 1 2995 (LouwU3)
(m9.34.) Suunsasavn
1 2 3 4 5 6 7 8
35 175 160 147 137 130 122 116 110
50 210 191 175 162 153 144 136 130
70 251 228 208 193 182 171 161 154
95 313 282 256 236 222 208 196 187
120 357 322 292 270 254 238 224 213
150 405 362 327 300 282 263 248 235
185 461 410 369 339 318 296 278 264
240 535 475 427 392 367 342 321 305
300 611 539 481 440 411 382 358 339
400 694 619 553 507 473 440 412 391
500 797 695 616 560 522 483 451 427
AN519 2.38 Tnnszuaresansliieisndon (Fuuhneune) A1y wen.a48-2525
PUINNTTUA (LouLUF)
WY (5.33.) Jniansvinnuasan *.Jeuag
100 60 30 25 20
10 87 110 160 175 195
16 115 150 215 235 260
25 155 200 285 315 350
35 195 250 355 390 440
50 250 320 450 495 560
70 310 400 560 620 690
95 375 485 685 750 840
120 435 570 790 870 970
150 510 660 930 1,020 1,140
185 570 740 1,040 1,150 1,280
240 680 880 1,240 1,350 1,520
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A1979 2.39 fagalSumauinnsyuadmivaaiadawnuien Mwusaada Wunguunndi 1

AT
CRivel UIUNqUNITHEIALTR anwoly
- a2 RN 1 2 3 4 5-6 7-9 A3
IBNIIAAGY - v o
LU ALY
WALl
sada 1 1.00 0.91 0.87 0.82 0.78 0.77 EULLUU’JN
BUUTEUNY oo0o00 | 0.96 0.87 0.81 0.78 0.74 0.69 | Fmrulu
2INA § 0.95 0.85 0.78 0.75 0.70 0.65 | huIUBY
(Muneiug 2) N
! oo |-
@ a>20mm
Tatda = = 1 1.00 0.86 0.80 0.75 0.71 0.70 E‘LJLL‘U‘U’JN
WUy . 2 095 | 084 | 077 | 0.72 | 0.67 | 0.66 | Inriulu
FEUIWOIMA 8 8 LUIA
UL % 225
(Veme 3)
i'mmqu'ua cooo00 | 1 1.00 | 0.97 0.96 094 | 0.93 0.92 E‘LJLiumw
wuutule ﬂ | E 0.98 | 093 | 0.89 | 0.88 | 0.86 | 0.83 | Farulu
2
(M8 2)) b 0.97 0.90 0.86 0.83 0.80 0.77 | BuUIUBDY
N OOOOE®
J’ a >20mm \'f
sada 1.00 0.98 0.96 0.93 0.89 - :JJULL‘U‘U’JN
RIEEAT %% - 0.97 | 093 | 089 | 085 | 080 | - | 3F;fuuuy
21 mp £ 096 | 092 | 086 | 082 | 0.76 - | asuvidew
(Vanews) 2) al@%mmm]ﬁ wariulyl
tounin 2
sada — |/ 1 1.00 | 091 | 089 | 0.88 | 0.87 - Wi V94
WUUSEUY egi 58@}2.3 2 1.00 | 090 | 086 | 0.85 | 0.83 - | sl
91MAIN i 19210 Audnang
IAVel:N — 225mm— wda
(vaneve 3))
Taala o e 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 -
. 0 o |
wuutule " E 0.95 0.95 0.93 0.92 0.91 -
>2D D S
(vanewe 2) Ce 0.94 | 094 | 090 | 0.89 | 0.86 -
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A1374 2.39 (i) el sumvuanszuadmivaandaunuiies Msvunaada Wunguuinnd

1 2939
CRiveD uUIUNqUNITHEIALTR anwoly
ﬁmiaﬂ@?\‘i TN 1 2 3 q 5-6 7-9 N3
wla INTY9
wLla
FRNGCIRIA 1.00 | 093 | 0.90 | 0.87 | 0.83 -
LUUIEUNY 097 | 0.89 | 0.85 | 0.81 | 0.76 -
91N ‘?--‘1’--‘?--‘?--9--9--5— 096 | 0.88 | 0.82 | 0.78 | 0.72 | -
(Bun8Lne 2 5 %,
: [oik B o o o
2)) @ a>20mm
= sULuUu
FNLALUR 1.00 | 0.91 | 0.89 | 0.88 | 0.87 - v
NI
WUU o o3 2 094 | 090 | 0.86 | 0.85 | 0.83 - oy
of o' fuldidoe
e " 0 PRIty
27111A9 : : .
LU —hzzsmn— s
AUINAS
(MangLne) e
3) wLa
saaLUa 1.00 | 0.97 | 0.96 | 0.96 | 0.96 -
wuudule R 097 | 0.94 | 093 | 092 | 091 | -
(B - % 0.96 | 093 | 0.92 | 091 | 088 | -
b, Al

2))

)
o,
o
v|@~
n
o
3
3le
(0]
1)

i
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M50 2.40 Fgalsuatgamaiilngseuiuanm1991n 40°C TdiuAvwinnssuaveaida e

wulueinie
DunnllngTaU " Ll p
N PVC XLPE %359 EPR ule
GNGRNHRINEG) 5 5
70°C 1057°C
11-15 1.34 1.23 1.41 1.21
16-20 1.29 1.19 1.34 1.16
21-25 1.22 1.14 1.26 1.13
26-30 1.15 1.10 1.18 1.09
31-35 1.05 1.05 1.09 1.04
36-40 1.00 1.00 1.00 1.00
41-45 0.91 0.96 0.91 0.96
46-50 0.82 0.90 0.79 0.91
51-55 0.70 0.84 0.67 0.87
56-60 0.57 0.78 0.53 0.82
61-65 - 0.71 - 0.76
66-70 - 0.64 - 0.70
71-75 - 0.55 - 0.65
76-80 - 0.45 - 0.59
81-85 - - - 0.51
86-90 = - - 0.43
91-95 - - - 0.35
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M99 2.41 falTuargumgiilagseuiuane1991n 40°C TiiuAuwanszuavaaida 1o

wulueinie
AU

gaunillagsou

GRGRIERIGEG) PVC XLPE 30 EPR
11-15 1.18 1.12
16-20 1.12 1.08
21-25 1.07 1.03
26-30 1.0 1.0
31-35 0.94 0.96
36-40 0.87 0.91
41-45 0.80 0.86
46-50 0.71 0.82
51-55 0.62 0.76
56-60 0.51 0.70
61-65 - 0.65
66-70 - 0.57
71-75 - 0.49
76-80 - 0.41




M99 2.42 fpalTuandmiuaeiadaunuifie visevaleunu wuaksiy (Uy/U) Ly

0.6/1 Alaliad Hefulpenss e MNadunguuinndy 129935 13eeiuLLITZaU

103

SELYLPNTENINRINUUDNALTE WHALIDT (UL,

NUIWNIT | Ny | duRuaugnang 125 250 500
a1 1y

2 0.75 0.80 0.85 0.90 0.90

3 0.65 0.70 0.75 0.80 0.85

4 0.60 0.60 0.70 0.75 0.80

5 0.55 0.55 0.65 0.70 0.80

6 0.50 0.55 0.60 0.70 0.80

M99 2.43 Ml Suamdmuagiadaunuiied ¥Senateunu uInksIiu (Uy/U) L

0.6/1 Alaliad Sosvielanulaenss e Nudunguuinndi 12993 M3 URITZAY

SELYLPNTENINRINUUDNALUE WHALINDT (L)

T 1NTFANU 250 500 1,000
2 0.85 0.90 0.95 0.95
3 0.75 0.85 0.90 0.95
4 0.70 0.80 0.85 0.90
5 0.65 0.80 0.85 0.90
6 0.60 0.80 0.80 0.90




M1379 2.44 JULUUNSAAAIE14DS

104

1N H9RuUlnensg

TMAuae gULmeiaﬂ@T’q ANWYNNS PRI
TR

ANULNAULALINTBUANEY Hunenu vise

wnuvinauiw /14 wefarulnimidy

Laenuen LAuYe AUIUANUSOU

Wuanelavevisoslany AofaniidAnnns

aeluflrnauiidu nauf 1 eAuseu

AUIUAUFOU WIBHIL (thermal

Aulal conductance)
p819UoY 10
W/m? o K*

ANYLAULAEINIBANY nsaullelumile

wnuvinauiw /1. OPLEERY

Waenuen tauludes e st

Wwuanslangnseslany Y 4 LADAIAIY

- v Y nNaud 2 y

WULN1ENTINTBLNATY FUNIUAIY

nIodslunisnaunin §ou (thermal

WiaTindneiu resistivity) la
LAY 2 Ke m/W

ANUULNULALINT YA = -

wnuvNawIuiluden :::

UBN LAULNIZNTINT B Wid § naud 3

wny 7ilisEsUadui M

AR

argadannuing vy R AN AAS,

auu i/lddwdenuen N ® WAEIENINY

11915y efunuud gzo Wi KIes’ o naudl 4 | wdalaidesndn

SLYYIY LAUUUAUIY S WURUAUENAN

ananelueinie waLda

ANUULNULALINT YA -

wnuvNawIuilluden %vﬁ@% s

wan huluelavevse f;ﬁ;} EEEEX:,@S}:E:E Rl

olangilfuy T T

@neunuipied vsevany | [ N -

unu Viuauau Swden | ] Nl 6
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W/nsAuay gULLuumiamé?q ANWULNIS R
findia
arvadaunuiigInse sadawuy
NA1EUNUTUAUIY & £U80INA
Wasnuen 3114UUIIN gee l.oee..] wdipaiiituiiy
wiauvudrudnsdiv, | & | l..@..-] it 7 iyzmala’lmﬂiu
R NGIRTRIRIREPAIRT] @ Uegnineuay

1NN D 1AL TR U
Jule

|
i

(0]0]O) } “
! |

|

30 YBINUR?
sALUa
YIUUA
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71319 2.46 Tarmuansldnuvesagliihdinimeswas Fiuauiiid su wen. 11-2553

SEvie TN
- YUR i AN y
LALUS/ ANWUY MU * wWaen I .
» ane . . Y mslaau
Y9 i WU o Yan Uo/U
- (M3.03.) AU .
1SN (rad)
LAEILT Tl
(Solid) Wuludesiuaeway
60227 Y397 WY o - | 450/75 AeaUDIN WU YD
1.5-400 . - 70°c | ldd -
IEC 01 WNAE LRE? 0 Gan
(Strande MuSouvaanuvsoila
d) Aulnem T
Tl
Wwuludeaiuaneway
60227 tloy WA 7 ~ | 450/75 roslasiuiidides
1.5-240 _ ) 70°c | ldd -
IEC 02 (Flexible) LRE" 0 LAUENY
uSaeviailanuvsoila
Aulnens
Tl
wuludeaiuaneway
60227 WeWde | unu \ o | 300750 | destesduindndes
0.5-1.0 , . 70°c | lug -
IEC 05 (Solid) X1dle) 0 LuaENe
uSaeviailanuvsoila
Aulnenss
Tl
WwuludeaAuanenay
60227 Hog WAy £ | 300/50 A0aUDIN WU Y D
0.5-1.0 . ) 70°C | laidl -
IEC 06 (Flexible) LRE7 0 LAUENY
MuSouvalanuvs oila
Aulnen T
T uild
Wwuludaaiuaneway
60227 LAEILT AU o - | 300/50 AoaUDIN WU Y D
0.5-2.5 _ - 90°c | lud -
IEC 07 (Solid) X21dle) 0 LAUAY

yuSaeviailaRuvsoila
Aulnense
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P19 2.46 (sia) Tormuamsldnuvesansliihdimeuns viuauuidd sy wen. 11-2553

SEvie TN
- YUR i AN )
LALUS/ ) ANWUY MU * Waen | Tudln 14
p 18 > m AT
Y9 i WU o Yan Uo/U
- (M3.03.) AU .
1SN (rad)
TFauinly
Wwuludasiuaenay
60227 0595 o WU sooc | i 300/50 foetaanuinnves
IEC 08 77 | (Flexible) | when 0 GaR!
MuSeevailanuvSoEl
Aulnen s
Tgumly
wuludeiuaenas
o naney Y v ¥ o
£0227 ALNALD 300/50 AoatpInuuINYD
WNY . -
1.5-3.5 | (Strande | .., .. | 70°C 3 AU
IEC 10 @/lag 0 -
d) i) ANUUIELALUA
e v v e oa
1S 08NDHIAUNTDE
Aulnem s
c0227 Anden 300750 Tdunmelugunsal
EC a1 0.8 (Strande | 2wnu | 70°C | Lifl . dannsatind
d)
60227 | oo | HeY / e [ TddalniuszAunnus
5-0. AU Y
IEC 43 (Flexible) 0 meluoans
ane Tonadasalglin
60227 | oo | HeY W | g e | 300750 yilavduenld
5-0. A~ i y
IFC 52 (Flexible) | (3/laifl 0 T aunelu
AL CERN SIS
Pag Tnednasaddlndi
60221 | .| W un o g | 300750 yilavguenle (Fa
. L. a = 4 L3
IEC 53 (Flexible) | (5/1aidl 0 )
aefu) T¥aadnnglay
ang Tnednasaddlndi
60227 05075 Hoy WY 00°c . 300/50 yianduenta (lgeu
.5-0. ay oA by o
IFC 56 (Flexible) | (3/laif 0 in)

AN8AU)
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P19 2.46 (sia) Tormuamsldnuvesansliihdimeuns viuauuidd sy wen. 11-2553

SEvie TN
- YUR i AN )
LALUS/ ANWUY MU * Waen | Tudln .
P ane . . Y mslaau
Y9 i WU o Yan Uo/U
- (M3.03.) AU .
Sen (rad)
Tonaitasagldludin
sfianduenle (g
7ane .
60227 A 300/50 i
¢ WU . i
0.5-2.5 _ e | 90°C Y Tlumaslaulwinil/
IEC 57 (Flexible) | (3/laidl 0 o )
e lyiflvaanad
AU
Ttluthelawan/dne
Tl
WU T umly
1-500 4 -
LAE? MIVUSIWALTA
NYY “ o~ v a A a
fnden ane Souvioflenunsatlaniu
50-300 o ~ 450/75
(Strande WY 70°C a . EHEER
d) e
NYY-G 25-300 bV
Taunu
LREILT LAULNZRLTS
(Solid) wWulutaaiuane vy
L(C 2 Wy v
VAF NIDR ), = N 300/50 IUND
1-16 (. 2 AU 70°C Y] o -
VAF-G LAY / 0 PIURIAY
ARG
(Strande
d)
WU TFauinly
LB T¥aadasoldluiln
Pae MNIvULALDa
LAY R AN R ARG
VCT Wae 3 ) 450/75
4-35 . 1GE 70°C X Tnumse
VCT-G (Flexible) 0
“ang
AU
a8

a

U
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M1319 2.47 AUrUIRIaRveteAuaslane uuituil (Surface Metal Raceway)

UINANUGS X N34 ANWUN

() (uy.)

TailAiu 50X100 0.8
TaitAu 100X150 1.2
TaitAn 100%200 12
TaitAn 150%200 1.4
TaitAu 150%X300 1.4
WU 150X300 1.6

M99 2.48 svegvinainansevidnilniUdesiuduniiluihiuGssuar seninediund
Inlfhdeefiuiu (1)

WSIAUTZAIN dadnafudiefnne | tadeiudiedddy | dwiidlwides
deduln (aan) vuiuAaReTy 2nAl Audu
TaliAiu 125 19 125 12.5
TaitAu 250 315 19 12.5
TaiiAiu 1,000 50 25 12

2.8 mydwandude
2.8.1 ANUNUIBVDIAULT

Fude dsndniiunaina1wiarfudiin Credere Famneds “anulinga” vie
“anutnidefio” uwAnvesdudelBandnitugurasnnudesiuserinayananisesdnsans
de AdenileBugenlldiududmiouinisnou lasidennaufefunisirssauluauian
auszaznadinnadly Gins ainnes, 2554)

Fude’ muneis nsliuduluguuuudng 9 Asuasmndegvieanitunisfuueu
udyanavidediyana melideulaiidffosiisshuiiiufusazaonidenmiinnas dsena

v +
v A = LY

FWAIVINITNMINITRUY i 29Rudniiudyd nMsteandadu senssuniseadnsyuiunuly
U9Nsal (18NN15 NATIAS, 2558)

2.8.1.1 msfinsanliasan
sumsndvdasiimsinsanlaglindniiGend 3 p fedl
1. dmquszasAlunisfiiu (Purpose) surmsliaudfgyiumgnalunsgiuresy
o 1ies91nunsUszianvesianssuenvliegluuleuisatuayuvessuinis
TngiamnzAanssuiiieadesfunsifeils suinsysatuayududodidelinms
wAnuFoaiyadimaasegia uenani Tnqussasdidaiausstaslisuiais
Ussifiuarwannsalunmstssuilvssgnénlfesamnga
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2. mstrsevil (Payment)iilasurasnuinguszasdlunisgiu famisaussidy
UssinnAudofimunzay lidnsfusserdunioszoren nousiaraununis
Trsevitladaay wu mndufuissssdudieldmmion gsfatnanusatiseni
Auldsansinuseusesuvesny (Self-Liquidating Schedule) diuRufsvazen
sefimsreutisadunnmuszeznanfinnasly (Payment Schedule) Audniay
Tuusuthssviivud efuamuindedeliiuld uarasioufsanudslaaidly
metrsenimutonnag

3. mstostunuides (Protectionmé’qmﬂﬂmsmﬁmqﬂizaqﬁLLazLqumiﬁij’ﬁmﬁ
w1 swesazdsifiuseiuanuidssilendmanonisléfudisend filuudves
TUIUEULATTEIZLIR mml:?%mmdwﬁlﬂé’maumqmwimiﬁmﬁm?ﬁz IEZERHRR
Temafisuiansagldsutuauliasunudunn mstestuanudssdalyildfiasan
WipandnUse iy LAg93UE9ANAIN TV IUN1TUTINTINNITIAR
ANTuAINIIN193Y wastladedu q fazfoudeaiiuarunsalunisinw
naUsElevlvedsuIng

2.8.1.2 Fuiiifnguszasdethslsiisuashiatuayy
\nsPnUsUssLamTisuianslalatiuayuy s

1. msliudiflonsasmulnevdnuds suienshiaiuayunmslifiieldamuimue
idlesanuesiimsiiuyurssnuosunsdinfugiusesiunisamu mnvn
uAaUUINALTsAelsnAudoainsuias msliiuuuiiusiuiuevasiioy
femnandesngilifianuniounisnisiu suimsimanidesmsaiuayudnuas
i snulusnsdfifnsunudrimnsauiasddne nmiisawe

2. msfifiednludsevifusueslaondnudalidaasunsgiuiionnlUldniin
wszdedumsasrmineulmiiielaniiin delddreuidymmisnisdulu
srovend fimsdiszminntilsfiaiddviennmsfumuremuies ogslss
1 MnsunsUsziuud g ugnanfifinunmuassidne nwly
msdrsgviiluouian enafinrsalinsaduayudunsdiimld

3. msfRuieeiulunalasvdnuds suraishiatuayunisgiuiielddne du
Ruiiuma iesnnnstetiumamsifndunndilsiidutuan Bldnnudaul
oghalsiinny onnfifesniunsdiivignimlseds uiilsdueglusuvosduning
dudadiliuvandufiuan mnansadsudunssuatuanldlueuan suiens
anfinsandunsdivey

4. gniusseiiiudainsuiansluddesdse endlsandiuiiasening
nonibslussuunazuensyuy Sssuiasliatuayunginssad esandaaw
Hosgauazanansmuserasiunmensiy
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2.8.2 #ANN1TIATISHAULYD
2.8.2.1 MyBATIEvauTodRunm ldndnn1siasent 5 Cs Credit

1.

aauauiAvesq (Character) Wunsuszifiuanuindedevosfveduide ialu
AuUsE IR Ao uen1en1TlY AN wasdszaunisallunisaniiugsie
msegfiAeilavenszuiunisduie uimsiineiyadnnwmsedeyaidedn
vesf{foravinldionn wiffudsdinduedreds fiosundudoazlioumaude
Tundiliddoyarionrundlaiomeriavn

Aruansalunsdsewil (Capacity) Aomsussifiumuanunsolunisdise Sy
Funazaonbonudouleiinnas Tasfinsananseld dils wagnszuamivan
selddedudadondnlunsssduanuannsalunisdiseni feduiafos
finsantadeiidmansenuseneld 1wy seavis 51a1 Msviinls Sagiu nng
WU duuUnaTIn AunUAITHER ANURUNIUAINAANIE wazuleulenis
U3 Tannglunazaeuenesdng

funu (Capital) fueduidemsiiuyudruiamululassnisde sunissinlyl
afuayunsYeAULTe 100% memmﬁmmiwﬁauumL?ﬁlmmqmsﬁuqaﬁ'ﬁu ns
thidunuvesnutesnamuludadiuiigiaztisuansdennusaiuiazanainy
Hosmamatiuveslasins Wwihifnsgiaudomsfinsandaduniiausony
(Debt-to-Equity Ratio) Wlaruaueuidsswedasins neusyfRaude
nanusgiunsigdy (Collateral) Aan15UseliiuAMAINUALEAINAR DIV
nanUsyAudildifieanainuides wénusziueradubudin edmiduning
fustns luy vientsmusziumnynea

anmziAswgiauazuualii (Condition) MseysiRduidousiasfiansanauanta
yosgndnnTv 4 Fouda Addliannsniudseiuliidudeasiaunm
yndaduniuenlilaivayy Goulviidesiarsanie anunisaliasugia
Samsssn Jamasasn msiafuminisiuazduinden Jaiaronnanduly
vedlasens Wnthiiduidedwesiifeyamariifievssiiulenmauszquasse
TumssindulaeyiiAaude

2.8.2.2 MIBAITRAUTDLTUTU 0
1.

msUsuuisenislaedavielfiuteyaiinainindou iolideyamnzausonis
AATIveg TN

mMsdangusonsTidumasg oty Wesedemsiingzs
mMsUSulgsauiioneiensiingizs

MFUATILMUNTRY Usznausmiey

1) uga Wus1euiuanifagiuzesgsna a vagiatlanamilsiifnanisd

Aunsnd wildu uavdruveadvesonu Juwile

2) suils-vanu Wunisuaasiaanilswazaiuaimnsalunisiiiilslugag

seeziian nilaufanisausavinnlsiduegials
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3) 9MI1@IUN1NTTLU (Ratio Analysis) TALA 8RTIEILTLATIZENANAGDIA?
(Liquidity Ratios) 8m51d1ULAT1EMANNAINTIUNTTIHEUNSNG (Activity
Ratios) §As1813ATE9 AMUansalunsAend (Leverage Ratios) §m51du
Ansgvianuansatunisuiiils (Profitability Ratios)

2.8.2.3 Nuiinssuiumsiinnesimudifudu

AsTUUMTATE R du (Analytic Hierarchy Process: AHP)

AHP WueTesflovasdndulaildfunsseniuedranierneilan fenuautai
Wiladreuariilassadlndifssiunssurunisfnvesuywd dldlddnludesivsvaunisal
amzmnavdeldsunstinevsufannsndlUldldnssuaunsiizunnnisuenesdusznavves
domosniudidutu wu Whmmne adevdn wasthivdes wdrhmaioudisuusiasiade
Luug (pairwise comparison) dlevszifiusefuanudidy nduiniaildlusuiamen
thminvesusiasnaden lasfinnsanirtadeladisvinauniiaadenisindulaaHp mngetis
Bedmsutlymitfinnududou Tnsanunsoldidoyanneuide wisde wieundsdoyarisluuas
ssUsna oszyTatefiieates deudalastadauasinnesiodndussuuves AHP fisil

1. Wnadiseundefioninisdu iesnl#iBmsiioudiouideg lumsindule
rouflaras fonoumany
2. flassadrafuwnugidiutu Beusuunszuiuanudnvesywd vl
nslduag NMviAUdnla
3, nadwslmduvunasiay lihesensinddiuarud ey wazdauisod
adns fananluiieuiisufumiieaiudualé
aunsavdanisdeaulanvuiionfivisedndeseenlula
THlistunmsdadulanuunudsnasuuuidunguniemnsy
elilAnN15UsEliUssuaNLaEN1TATIIUTYYILA
LisnusoddBormamnnesaiua

N R
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2.8.2.4 BANNITAIAYVOINTZUIAATIZRAUARUTY (AHP)
Wunszurunisdnaulaniiuszansainunn dudn 3 Ysenis Town

1.

ndnn1sdariiunugilusuvuddududunisesnuuuilymliilassadiei
wiadutuegraduszuu Tnsusazduiimnuduiugiu dudefonelusuiioat
azvhuegdasyreiulasiadsiiussneussesdusyneundn Wy iWinune
Uadenan uazdaden

1) syfuturesingusvasd

2) szsusuvestadeilddunarlunisinule

3) ixﬁu%uWWQLﬁaﬂﬁwaﬂmaqﬁ@wﬂ
nannsdnanuanudrdunseuiunsilseuifisutadesieg Tusziudi
Weniuuuuidug (pairvise comparison) Inefinnsanindadeladidnsnase
sefuduigandunnniifu inauleasfesdniuniaisiouifiouldinsunng (e
meniminvewsazadvesadussuy

VANNITAOAARBINUYBNMANE AUy 2 Usenis fie

1) ndndnaulanieleingussasriiean

2) MTIATIZRAINADNANDY

2.8.2.5 TupauvaenTEuIUNMSHnaulanimaxa

1.

(%

nsmundagmegrdanudutuneuddaiidosd leasendnvestgmedis
nda wanidsanisseanuiigiuiinaiaaden wazseilaseieldlianudded
EnasenIsHAITUINAGEN
mssmuainlumsiaduladunisidentadoiilugussmunasuusssuiteldly
nsindule esnndnaremadeniusdaznisdivadofiuazdoids fadu as
Ssuanusiidaauainiadufidudeslduazidaunusssy ovaslunis
Wiguiiuusiagniagen
meAfadeisuiisuinasilunsdadulaesainanuiimelavesudazyana
wanA19iY NsSsUsukazdnafuaud Ay e snuenvsetateTedudu
wielsidlatisenuunnssluspmososusazyana meldingualunaiuiouiiioy
PrwananudiBesuasiilvinisdnauladivesauniy
mssmuamadeniuduneuiandumsssyuumsidaauiiovssqdmanonis
dndnla Tnedesszymadentiavuniiannsnufinls uasudnidosnisléiaanunn
Wulvlunisfummnaden
n7fadeuardadusunadenduneuifaudfygeaelunssuiunisiadule
domnfessudiunanssnuiimaizdatunnutasmaden Tnsdnaannend
iieliinssmaulalusunangniesuasisiug,
msﬁwmmmmqLﬁaﬂﬁﬁﬁqmiu%umauﬁazﬁwé’wéfummﬁwﬁ’iymauwiazmqLﬁaﬂ
wgauiuaruaNdAyveunugivisedadesiieg LLé’aﬁmaqmﬁu’wmmimﬁu
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mMadenifidduanudfysingegaazlasunisidenluniudeniifiigaain
N3EUIUMIAREUTING 6 Yunaufing1n

2.8.2.6 nMsiansanesrusenaulunisanaula

1.

JapnmsnemamsdndulaBusuanngaiiianain wielymildeunnses
naansannsindulavzlignies Fathy mstmundseiiulymIediey deld
MiRTgiuazlseifiumadonianuutiugr masvuaiymitgndesazdaels
PuANBIAUsENaUANY Iaegamunzay
wnasvdnuaznasseslunmsinaulafoatulgmiidudou nsmmuninasivgn
uaznaueisesazaeliinssuIunsindulaiivsyavsamaniy esmninost
wantlagtelunsfimsanuagsusadoyaisui
madennaudletlymasUszaumnudisaldtuegfunadenmadendignses
wazgay mnvmadentiugnios Jamazldsunsudluegneissaviam
FuusTisiavsnasensiansanesiuszneunszuumssindulaly AHP Ay
Sangugefinauloaunsmhaniumsaifitaulsinueunldlumsinsgiuay
apmanilemafiaziintu sudinisldemiudssanadfaduuugililnonss

2.8.2.7 JunUlUNISIATIELAAIRUTY (AHP)

1.

mstvuadymuazienesruszneu Wunsuenesrusznevveslgmesniiu
dugone iludugUsTsmasuusssy Weliasoinseiuardnnisliogng
Foau

ms¥alassassuniawuiulunisinduls (AHP) Buannsuonesduszney
voallymeenidudifugenq uddanauesdusznaumantulusuunugiiddudy
Fazuadunanessiunuanududeuvesdam Tnousayseduazsenoudie
nauasiladsingg Tassadhsiideliiinaulaiunmsuvestiymesedaian
wagyTE

mataseiouiisumasiu aruddmdutuneunsedamanslumsdagsu
pnudAgveatadesieg lnenswSeudisuladeidug s meldinasinisdnduls
wiazinaut eesdlofildlunisZeuiisufio snauving Ssawisonaaeunny
donadouardinzinnuseulmvesdfuanud oM Adaduiasuntas
¢ meifiaduasEnnnaidutuuugauounugiiuasldadlunugdy
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2.8.3 ansmanilefiulie
aonleRuniivaeUssinn uasdnsnenideasdamnnaluzuuuuniieg Juegiulssinnues
duve lnenanlefinuveeign loun nendemsiiuazaandenusiu msiwinnendeay

1%
=

uegfiuTBNsAmuIMvesdudauiarysTLAY

2.8.3.1 MLR MRR MOR figagls
MLR, MRR oz MORudnsnenidefisurasldidunasilunisdeniiunenideainy
§ Tnewdunoniduassi (Floating Rate)flazAsuntasmudunuresanitumaiiu Feweding
Usemednpondomaniiiusses
1. MLR (Minimum Loan Rate)fte sasmenibedusinfisuiars@eniuangniae
Tngfifuseiinsduiuasiindnnindaussiufivoe dnldfudufssozenii
syogafiuiuey 1w AudeiiiensUszneussia
2. MRR (Minimum Retail Rate)ia ShaineniedushiisuasFenituangnise
dopiiusyIAnsiuR 1wy Audediuynnauarduiiefiogends
3. MOR (Minimum Overdraft Rate)ie snananiisdusifisurasdenifvain
Qﬂé’ﬁi’miwyjﬁigﬁfmL'Eul,ﬁmﬁuﬁ'zﬁ (Overdraft - OD) In85UIAITLNANTAUIDE
dunaludowmuautfves UseiRmansiu wasndnninduseiu

2.8.3.2 apnUyndin
Ao penilenignsnsfinaenseagiiansioudisy wihliaulaie Tiddie
paunuuLAty aentlevzdianduduiusingy Winuvselianas

1. Afumnendendd
aeniunsiitudunendeiieziienfuiuisuausnfuiaiudous Suiliss ftyeyn A5AA
ponidudsuimanuuasidaliansuuuanden dall

1) Qudu x Sasnende x suad = aenidevioun
) menievnun/suaune = nenibeseiiieu

N

) RUAUTVNA/NUIUNA = RUBIARBLABY
) AENIUEABBN + HUALABIAEN = KUNBUTISEABLABU
vsedmiulasiiesnazglignsuuuisaiafanansavilaly 2 Tuneuduiiientiu Uszneulusie

A W

5) RUAY x 851Uy x 31WUU = Aanlenarun
6) (RUAY + ABNWUENIVUA) / ITUIUIIN = RUKNDUTISEADLADY
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2. fhegrimsAunmendend

%ﬁmiﬁwmmmamﬁyﬂLﬁuﬁqml,wuauﬁm gnfeg1aty veAuTosuiasdmauiiu 200,000
um Sasmenidy 15% rell Heuthsesanun 4 U vavun 48 13m anansaduaaild dall

1) 200,000 x 15% X 4 = poniletanun 120,000 U

2) 120,000/48 = menibeRewiou 2,500 UM

3) 200,000/48 = RuINGABLABY 4,166.67 UM

4) 2,500 + 4,166.67 = RUNBUYITLRBLADY 6,66.67 UM
dmsudiegensAuIngnsisesn anunsadale il

5) 200,000 x 15% x4 = ponLUEtavua 120,000 UM

6) (200,000 + 120,000)/48 = RuUNOUTITZAOLADY 6,66.67 U

2.8.3.3 snilenusununen
mnasiosnsUaniliiuuarifesnsiviiausiu aenidenuiunuaenens
Humadenivanzay wihazfimssundidudeuninondoasd udfiduisiduelumsan
mazaenibaiitu aenilenuiununendenisduimnenideaniiuduasmieluusazen g
mnearuidenutisiulutaud sendefifesinelunndallavanas uazBennluziusy
wniilng aeniefifestisefaBeantiosas

1. Fénwnasendenudununen
Fewutuianduanaen Aeutrsdudou asnfesdmmmnenideluuazan Tneaenide
szdsunlasiunutuduiithsslunndeunn duilieennenefidessnelunraznnllai
lnggnsfife
(Sudupande x sasmenidesed x Suauiulunn) / swawiuded = sendelusaiiy

2. dhednamssunaenidenudununen
Frimnendeiuduuunusunuaendefales endegndy vedudesunaissiuiuliy
200,000 U HeutsiuAulULE? 50,000 VN Fudunde 150,000 UM Snsmenide 15%
woll Houthswiiman 4 T siovan 48 1 Funanendelunaifounsngiam
(150,000 x 15% X 31 )/ 365 = nonitelunnatiu 191096 um
auyfdn dusazdusendeluieuiimean ludeunsngiaumslddreasaluivun
6,.910.96 UM WiFuIA TRy il
Fudfu + 1,910.96 = 6,910.96 Wounuenluannisudn Fuduazogd 5,000 U
gonliufunsvdslufouiiquisu - Ruduiisdssludieunsngiay = Guduravde Weuny
Anluaunisudglalviriu 150,000 - 5,000 = 145,000 U™
nntulierluunueluaunisduimnendelusiaieudsmnay ( 145,000 x 15% X 31) /
365 = ponibgluneiiy 1,847.26 vm
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2.9 Google Sheets

Google Sheets #38 Sheets fio goWAwIsaLUIATMDOUlATAN Google Workspace i
yhamuu Cloud ansnselnuiuiulnglidosiesalusunsy Wiiiduivuniveivieuey
Google Sheets vugu1salnu Ingdoyaszgniuiinlilugsniiesves Google vilvaunsa
ifauaglduldnnyniiidmsideusedumesdiinGoogle Sheets fnuandandnaiu Excel
Wy N1saseredutiazund (Columns and Rows) ldtayaluiwaduaziuiuansineg lnuans
3AUINEIUANAT9IN Excel iintes uananisaunsausslidlBudnaldnusumy
Tukuu Real-time waziin1stuiindnludfdsauisaduiinuiodioanindidu Excel ladnee
Wielannsaldanuldasnaniuluniowonst Tnonsdendusinu Google Account %138 Gmail
fanunsaduldaulsiuiicoogle Sheets wsnzamiunsiiutoya 1wy nansBeuvesinGou

v

Uny¥sedng adraunugll vieldlunisasiaesuuazuuvasunuesulatnansaiudeyaain

]
v I3

Ansenuasiiuteyamantuliluenarsvesale

aUsnTn (Spreadsheet) 1138 LHUAT519YIINNT Ao uuuNTanwuzduresdndaud

a

THlunnsiniFesdoyauazduin Tnemluudnewulusunsuasadnifdenldauunine us
Google Sheets Wuneunainduailsndnesulafianunsaldnuldmiuazioae gldaunsn
a%fwaw'ﬁm%mLﬁa%’@mﬁmﬂaﬁm6] WU wan1sBeuveiney Tadsesne Wudu uenaniids
anusoaswuglidmsuinauedoya vislivesuwazuuvasuouesulavdwiuiiudoyals
Google Sheets sa33un1suustulidligBuhnuiuiuluausadoferfuldiuuuidoaln
wvdnsunsianuiiuiioun vefinaumie Ingldsniudesdasdusunsulag uu
P30 Annazinnsteyalsiud

willoufulusunsy Microsoft Excel Google Sheets @1unsatauavinlalidausndngianta
yiudt waztannsauvsingdlitugBuldifiovhausuiuldodsazninauns Taolidosdaldane
Tag Wanfnpsns lidiesdunisiSesatdu van au g s videilsdtudug Amsaeiflualen
T (Spreadsheet) TUswnsu Excel Goosle Sheets anunsa 1 1ulglaedislalddeusafu
Bumesiiln seefumalalwaasndin (Spreadsheet) wWuusnge

AUAIUTDVDN Goosgle Sheets
1. &@519m1519
a9 IAUINEgATAIUINNINLNY
ausadngunuudnluglild ad1e o Conditional Formatting Tu Excel
Anslmaanunnung wu Column, Bar, Pie, Treemap, Map Wusu
vin1saguteyaleaieg Pivot Table
vendldlaeld Browser Wity
finmstuninteyalvidnluli@ (Autosave)
w¥s (Share) wazldaifau (Notification) e
anunsatuen Excel wlaaduy Sheets 14
10. @11150 Download +8na1s Sheets tulwd Excel, CSV, PDF ¢

A e R
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(9

gUnsaidwiusesiunsldauasadn (Spreadsheet) fiail
1. duwesianudmes fuleldeuivls
2. \spsneuiamesuuuRilfe (PC) 1o Notebook wia Smartphone
3. Vuled Google Iﬁi’fﬁuwi’lmja%ﬁﬁﬂwuméf 3 Google Chrome , Firefox , Safari WJu
Fiu
4. TUsunsy Google Sheets w3ofiiuninalsndn (Spreadsheet)

2.10 Microsoft Excel

TUsunsu MS Excel iudnmiliwosnlusunsy Microsoft Office iimunlaguem
Microsoft Fadufudnsenidurituivadan fdnaulnyiegfidessaeud fgredeiy
Uszimaangewsing Tnondndusinldsuaadentardinutmanismainuiniignves
Tulaswensi loun szuudfufinis Windows waz Microsoft Office.

2.10.1 Uszlevvaslusunsu Microsoft Excel

lugaasugianaviafinisuisdunsniseaings mslifeyaisnmeluuaznouenosdng
TAaUslomilumsdadulaie fudsdfydmiugussnounisgsiaselus Tusunsy Excel
Juiedesilofmunzauiigalunisuinisdnnisesdnsedsiieardn iesanilquant
pannvanefiansntaglunisinnegsiuagnisiadulanisssia nsluiidesuneiuisds
Pwanssavdn vedlusunsa Excel fiwmnganfiunsldanuluuiundenan 5 Ussans loud

- anwannsalumsAias TUsinsa Excel sanuuuiiiiesesiunsiuinidudou
Isvianamane fegnsuazilsidumsndinmansfiaseungu

- ANENTaluNIaTIeTI89: Excel Yalvigldnuaiusaadienenuasidoyaluy
VaINMA1EULUY WU N13aTU8enYIe Teyadudn quna UNUNIHER Wiensinaudeyanis
¥aT inansveantinmy Jassngdmiunisldnulugsianndseion

- ANNENNsatuNTIRNIsTeNaLasguTeYa: TWIunsu Excel gneeniuvanliiaunse
Jnsdeyadruaunnluguuuunis Tnsfusazuanazifuseifou (Record) uazusazaodu]
sziduilad (Field) Fstrelianunsadnszifovtoyalsodraliuszansan adefumsdnnig
Jayalugudeya

- anwannsalumsinguiuuniuteuleiigldaudesnts: Tusunsu Excel soniuuan
deligldanunsadarsunuuniuieulaiidesnts Wy nsldnistasuuvuniuioule
(Conditional Formatting) ieifutieyadfaseuwilifuiifionis deheiuawazanluns
AuMUayakarn1T IR IEeg i sEAnSam

- Anuatnisalunisdnausdoya: 1Usunsy Excel seeiunisanansimvainvane
Usziny 1w nenuvis nsmidu ns1vienay uagnsnge ﬁy’ﬂugﬂuw 2D wag 3D ¥awlnis
Unaueteyalulusgaiivszdnsnmuasidnladne nsmmzaudununaisyssnm W nu
U8 N19RU AISINUNY SUUSENNM DR LagdrmnssuAEns
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2.10.2 1a59a519uaznanN151191uv89 Excel

ianunsanuslassasneves Excel sonlu 3 dwudrAny laun d@mwes Workbook d@uves
Worksheet waz uazamuves Cell Tassadluusazdiu Tnsusazauiindnnisvhansied

- Workbook fia a1y Excel fivuiifiduundsinivdoyafanun dadisuiaiioy
vijsdonSeaynnuitussydeyanine 4 MAeadedlinelu Taslu Workbook nildldayuszney
TUshevane Worksheet fldifutoyanazdoyass 9 Adnszidouliluusuanuuendamn

- Worksheet vioflisnsiniFoniuin Sheet fe wiuaumilsnielu Workbook lfifuteya
#ins 9 Belumils Workbook anansadl Worksheet waneuiuld wWisuaiiowmisdefiusznaudae
vaentinsEatenie Sheet e 9 nanieluusas Worksheet azusznauludae Cell Fadu
mheidnfiaalunsinifiuteya Taousay Cell avanusavssgieyadnian donnm viegasens
q 1

- Cell p mbfugruiidniianly Excel Fauanuiudosdindoalu Sheet Tnsusiaz Cell
aunsafiuteyaing 9 W fauay donn viegasiunild uazile Cell vane 9 desgniden
vieldiuiu 15198138091 Range Famunefianisidennguues Cell Mogndunioluuiiom
Weaiulun1seusng 9 Tu Excel

dlesannluusiaz Sheet 199 Excel i Cell $1urusnn mssnsdesiumsves Cell Faduds
diglumsiauiu Excel Tnslamziileldnugasiuinvieileddusing q n1sersdedumis
Cell mﬂmaamsﬂmm5mumLLaymﬂ%Wm%uw 9 LUulﬂaaNLLuusn Winsgydwms Cell
2 Naawaﬁwlmmwuimﬂmmu,a‘vmwaﬂiymmamsmmummm Fyu n1e8reBastumis Cell
asJNgﬂmawwmmmmgamwﬂumﬂmm Excel lvislusydnznm

n158198asiumis 1wad (Cell) Tu Excel findnmsiidaninassdrundn:aedusl (Column)
Faspyseddnuinivdingy 13099 A, B, C luauils XFD lasfineduigegaiis 16,384
ABdIILNY (Row) Faszysodaay Buain 1, 2, 3 TUauds 1,048,576 uaan1sssydumisves
wadarldhanodutiuazund 1wy AL, B2, C5 titodunvdeldiuteyalundas uiuay
(Worksheet) 294 Excel.

mndau Aeawd (16,384 Aedu) aududiuiu wnd (1,048,576 uad) aelanadndily
17,179,869,184 1wad (1nnndn 17 siuduiwad) Tusay usiusiu (Worksheet) w84 Excel &
Husinadeyaiifiemedniumslinulussnsssieivosmaifvdeyasiuumn faludu
myinngiuaznsinfiutoyanie 9 egadusednanm.

laseai1aves Excel Usznaumig Cell %uﬂumwﬁﬁﬂﬁqm lngusay Cell @un3nuiy
foyald 2 dumdn A Liom (Content) uay JULUY (Format)ilom (Content): Aadioyafiifu
1y Cell Fsorafudasil iu fauan doanu Fegasiiduinmadns uandloladoyamani
Wy Cell azldl Amadns (Value) auiidunamieszylisuuuy (Format): Aennsiinua
Snvuzmisuansuavestoyalu Cell Wolinaueaiudoyadanudaiou wu msssdmasuun
ey (Number format) liinanswaduanaduviseiinafioy wiensldd nseu visenisdnuud



120

voedeya wioliienonisidilanareudoyadeiu Cell lu Excel fldifisauaduniiudeya
Wiy widsdslisaunsaauaunsiiavedeyalimingauuasiuseansanlunisldaw.
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UNI 3 S198LLDYAVDINITIBNLUY AZNITWAIUA

agUsznousmeniiislusunsuyseiunsasussvundauuasiingdviuiin
afeTaluuuu online auendouvsunamiislnin uazsvaziBoanisdruimua i 6
wou anluudamialaiiosnisiiiiuamans (MEA) wagnslatihdauniane (PEA) Tuusias
58 uensUIsufisuntsAuaanisaaalniiiainldsunsuves MEA uaz PEA fu
TUswnsuitadeto

dwfunisesnwuumaziaun 914 Google Sheets Fudupiosilooaulatidmiunis
a5uazdnnisailsntin (Spreadsheet) 1ne Google Sheets Haeliaunsnasne uily Lazuys
Tndasadnldluszuupansiiudumesidn Woukuduusiweslnglidesinawendus
seafumsldnuuugunsalnnniiiuweUnaadu Google Sheets (I0S wag Android) lWdasgn
tufindmlusialy Google Drive iiletlosfudogagame awnsadiuazdeenludifieldey
Tulusunsuduld diadesiieiadu(Add-ons) HWnANATLNTD LTU maa%wmww%y’uqq n1s
Fowsofugiudeya uarannsafvundvddldlunadnddndls wu gegrafes, ufly, wie
uanIANAAWIY TanufBIng

wiinananveslsunsuUssidiunisasusruundsnuuaseninddmiuiiinendeiily
WU online wanslunm 3.1 Werdndnlufinieinusn azuananisinslusunsudmsunsen
foyadruynnasauanslunin 3.2 Feusznousie Je wwana, Jouitv (i), Telasanns (@
i), Svindids, mnoeatnsusssiay, wesinse, Tenadasoldayain uazsg Tmaﬁagaﬁ
findommnenenduniasdesimsnsenidasudu dasiuaslhiausasulsunsuld

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

al uuuUszdiunM saussIURA T UL EInY
o o & N
dwiuiiinenduialuuuy online

o
: G xS /' (investment evaluation form of solar energy system
. ' for general residences; Online)

AW 3.1 kARt sNUealUTNTHUSEEINN I TAMUTEUUNG I Uka D iIngd S uninende
luuuu online
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh £ HOME - Investment planning

fo*| . s wwana *
. wand el

Soun:
ast name :

First name : Chalermchat Last name : Ruangtoh

ﬂm’"\"“(“‘ﬁ) CTU Engineering

mpany
@olasans (6fl) Energy saving project for sustainability

Project name (if any) :

Saniafifack *

Nontiabur . Central region
Province) : :

umu‘vm‘uﬂm‘\h.ku 1 8 0 3 0 0 0 x X x X x

D card number : & = =
wothesio *

Contact number :

: 'S
065-567-x0000¢ coue
Ema

. ctu.engineering58 @gmail. com

dnnmfasioldazmn ks *

A 3.2 uansnihinglusunsudvsunsendeyadiuyanasieg

Wsunsuithiaueazdwnuviinanslilnianluudmilalni gldnuagdenionienu
WAUIN15u09 MEA 38 PEA UavidenUssinnuasgnainuudaznsal lnenisausaailnig
UaLLBUAN LA NIRRT

3.1 mMsauIuAlniIvasnsiniiuamade (MEA):
n3il 1.1 Yruagerdy dnsaund wuuinamt (laiifiu 150 niaesaisiow)

Weldnudenmissnuliuinng MEA, Usstangnén 1.1 thusgende §nsmund uuu
At (i 150 widlgsialiaw) uasidonuaninataya 6 e LUSWNTULUARNINITIANIT
nsondeyaiftou mhelifuazalifn 6 ey wnifulildaunsendoyasieqanluudond
Alwihwes MEA Tiasudau fagduagliaunsodulusunsusoluld Tnendhandlusunsunans
Tunan 3.3

WsunsuagTumsauinaliihnnusuiumieladia 6 Weou 6198 nasaulidi
A9 3.1 1w Tusunsutnaueasumeasdennisdminalii 6 Weu anluudmilen
Tnifiwes MEA: n3dl 1.1 Uruegonde §ns1uni wuuiamdi (Wi 150 wilesiaifion) wans
Tupn 3.4

i numgnudnuagnsdnanuutuiulafivsenoudedind 1 arlifihgiu dud 2
Alwihiuuds (FO) uazdud 3 mnSyauiia 7% Wulupudinslaindmue uasnasmiu
Alihazuansduuienalion 2 dunus lneniswseuiisunisauunisAnaluiiein
Tusunsues MEA uaslusunsufiadnstu uanafanin 3.5
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M1919 3.1 Anasnulii: nsdl 1.1 degende dnsiund wuuinavin (Wifiu 150 miesie

ERD)

ANA UL

15 e (Alansdalug) usn (miaed 1 - 15) nuay 2.3488 UM
10 wihesialy (miaed 16 - 25) Wiz 2.9882 UM
10 miwsaly (miaed 26 - 35) migay 3.2405 UM
65 whesely (miedi 36 - 100) nway 3.6237 UM
50 wihesely (miaedi 101 - 150) NeaY 3.7171 Um
250 wihesiely (el 151 - 400) Nway 4.2218 UM
Auni 400 e (miedi 401 WWuduly) Nway 4.4217 UMW
AUINIT (UV/1PBL) : 8.19

wiuulvudns *
Service agency.:

MEA

sz
Type

2 Ihiau diaya 6 Wau daya 1 1hau
1 Data of 6 months Data for a month

vl el @ww)

Units (kWh),_ = Electricity bilt
January unshau - 90 361.72
February nuanvius - 95 383.07
March iiwau v 120 491.82
April uisou v 145 601.08
May wasnmau - 130 535.53
June finuuu - 125 513.68

1.1: Residential Service on Normal Tariff / Progressive Rate (Below 150 Units/month)

AN 3.3 wanantinandusensudiauansaudsunaviaelni 6 weu anluwdenianlni
¥94 MEA: n3dl 1.1 Uruegerde dnsund wuumavta (laiiu 150 miesteliow)

-
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1.1 : Residential Service on Normal Tariff / Progressive Rate (Below 150 Units/month)

| Monthly electrical data
titl 3} 3) & D S e
) &S
A} @

Customer used Energy (kWh/Month) | 90 | 95 | 120 | 145 | 130 | 125 | |

Section 1 Base Tariff

1.1 Energy Charge

First 15 kWh ( 1st - 15th) (Baht) 35.22 | 35.22 |35.22( 35.22 | 35.22 | 35.22
Next 10 kWh (16th - 25th) (Baht) 29.88 | 29.88 [29.88 | 29.88 | 29.88 | 29.88
Next 10 kWh (26th - 35th) (Baht) 3241 | 324113241 (3241|3241 3241

Next 65 kWh (36th - 100th) (Baht) 199.30|217.42(235.54/235.54|235.54| 235.54

Next 50 kWh (101st - 150th) (Baht) 74.341167.27|111.51| 92.93
Total (Baht) 296.82 | 314.94 |1407.40(500.32|444.57(425.98
1.2 Service Charge 819 | 819 | 819 | 819 | 819 | 819

Total Base Tariff (Baht) 305.01(323.13]415.59(508.51|452.76|434.17

Section 2 (Ft.) Charge

Used Energy x Ft.rate (Baht) | 33.05 | 34.88 ]44.06 | 5324 | 47.74 | 45.90 [ | | | |

Section 3 Tax 7%

(Base Tariff + Ft.) x 7/100 (Baht) 23.66 | 25.06 |32.18]39.32 | 35.03 | 33.60

Total Electricity Charge (Baht) 361.72 | 383.07 [491.82|601.08(535.53| 513.68

A 3.4 Wsunsudiaueasuseazdeanisawinan i 6 weou antundevdtialnives
MEA: nsel 1.1 thuegende dnsiund wuumavh (Wiviiu 150 miesiaibiow)



Usannii 1

GTETWRATUS UICUMSTETWHAW W
@enieuneinsususnsimiwihlos Saludd (F)

misusudnsaelwihlos Saluda (F)

Aouft 1 Alwihau
1.1 Awdsnulwih

15 nisolAladnddaluslusn (wiseR 1 - 15)
10 nuiauciald (miauf 16 - 25)

10 misuciald (nisuf 26 - 35)

85 nusudeld (nusuR 36 - 100)

50 midedeld (mdaun 101 - 150)

250 wuisudold [nuseh 151 - 400)

(fiung1 400 Hibe (HuauR 401 Muduly)
saufanun

1.2 fwsms

saumiWiIL

Aduf 2 Alwiaduuds [ F

Fwouwainulwi x A Ft

Aoufl 3 AmByadai 7%

[Ftwhi + i FY x 7/100

souGumiWih

TUshATUNES 19T

© thuogandudns 1.1 [asaund uuuiniil
thusgaAuanst 1.2 [Gnsaund uwudmnll

thuogendvdasy 1.3 [50s1 TOU)

90 | miudoidiou

3172 Ly

(@

1.1 : Residential Service on Normal Tariff

title \?s’;\

Customer used Energy (kWh/Month) | 90 | |
Section 1 Base Tariff
1.1 Energy Charge
First 15 kWh ( 1st - 15th) (Baht) 35.22 | 3!
Next 10 kWh (16th - 25th) (Baht) 29.88 | 2¢
Next 10 kWh (26th - 35th) (Baht) 3241 | 3.
Next 65 kWh (36th - 100th) (Baht) 199.30 (21
Next 50 kWh (101st - 150th) (Baht)
Total (Baht) 296.82 | 31
1.2 Service Charge 8.19 8
Total Base Tariff (Baht) 305.01 (32
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 33.05 | 3¢
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 23.66 | 2

Total Electricity Charge (Baht) 361.72 |38

(b)
AN 3.5 NMsiUSeuiisun1sAuInsana i1 (@) Tuswnsunsinituasuais (b)

3.2 mamunainiivasnmsiniiuamas (MEA):
3t 1.2 Uruegande ans1und wuuinanta (Aunda 150 mitesainaw)
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Wogldemdonmhenulsiuinis MEA, Usstangnin 1.2 thuegende shs1Und uuu
A (1w 150 Miedofou) Waglaanuaninataya 6 Weu LUsuNIuITLandnIgTIen1s
nsondeyaiftou mhelifiuazarlifa 6 ey anifuligldnunsendoyasieqanluudond
Alwiihas MEA Tiasudau fozduarliannsaiulsunsuroluld Tnendhenslusunsunans

Tunn 3.6

WsunsuazunsAnalnihanuiunamielii 6 weu s198amndanuluih
A58 3.208 WWsknsuiaueauseaziBaanisewiaa i 6 weou anluwdendan
Triflwes MEA: 3l 1.2 Urusgendy 8ns1Und wuunmmi (Aundt 150 miesieiion) uans

Tunn 3.7

Aldnuasnudnuarnsiuanuututulanusgneumediud 1 Arluihgiu diuin 2
ALY (FY) wazdun 3 anndyaaniia 7% Wuldaufinistiiiivun wasnasiudu
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AN RARIIUIUIENAREY 2 A TnensSouiisunsAtulanisane bWinein
TUSHATHUDS MEA kagluswnsuinasnaty wanenanIn 3.8

A1519 3.2 ANSIUNTN: dnsUnAUSIn SIS ulniAuAIY 150 vilusawau

AnaUlnh
150 vdre (Rla¥nsdalug) wsn (miaedl 1 - 150) niwag 3.2484 U
250 wihedely (miaed 151 - 400) nivag 4.2218 UM
Auni 400 e (miaedi 401 Wuduly) nway 4.4217 um
AUINIT (UV/1PBL) : 24.62

Wi hininis
Service agency : MEA

o =
‘;;g: . 1.2:Residential Service on Normal Tariff / Progressive Rate (Over 150 Units/month) v

Jaya 1 (Hau

Data for a month

Data 6 months : 2owa 6 iou

winglvivh #in Tl (um)

Month Units (kwh.) Electricity bill
January unsau - 1172 | 5,790.03
February nuawviug - 1,025 5,036.78
March iiurau v 1,280 _ 6,343.43
April mwou e 1,360 ] 6,753.36
May nauwnau - 1,524 | 15932
June finuou > 1,710 8,546.81

AN 3.6 wanantnanalusknsuEuensouUsuaunue v 6 e annluwdandantndin
Y83 MEA: sl 1.2 Uuegende dns1uni wuuinamdl (1Aiundt 150 viigsiainon)



1.2 : Residential Service on Normal Tariff / Progressive Rate (More than 150 Units/month)
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title

I Monthly electrical data
3 d & Q> N J
YIS TETES
/S

Customer used Energy (kWh/Month)

| 1172 | 1,025 | 1,280 | 1,360 | 1,524 | 1,710 | |

Section 1 Base Tariff

1.1 Energy Charge

First 150 kWh ( 1st - 150th) (Baht)

487.26

487.26 | 487.26 | 487.26 | 487.26 | 487.26

Next 250 kWh (151th - 400th) (Baht)

1,055.45 [ 1,055.45[1,055.45/1,055.45|1,055.45| 1,055.45

Over 400 kWh (up from 401st) (Baht)

3,413.55|2,763.56|3,891.1014,244.83(4,969.99) 5,792.43

Total (Baht)

4,956.26 | 4,306.27 |5,433.81|5,787.54|6,512.70| 7,335.14

1.2 Service Charge (Baht/Month)

2462 | 24.62 | 2462 | 24.62 | 2462 | 24.62

Total Base Tariff (Baht)

4,980.88 | 4,330.89[5,458.43|5,812.16|6,537.32] 7,359.76

Section 2 ( Ft.) Charge

Used Energy x Ft.rate (Baht)

| 43036 [ 376.38 [ 470,02 499.39 | 559.61] 627.91 | | |

Section 3 Tax 7%

(Base Tariff + Ft.) x 7/100 (Baht)

378.79 | 329.51

414,99 | 441.81 | 496.79 | 559.14

Total Electricity Charge (Baht)

5,790.03 |5,036.7816,343.436,753.36(7,593.72/ 8,546.81

A 3.7 Wsknsudiaueasuseazdeanisaiwinan i 6 wou antundevdialnives

MEA: n3el 1.2 Uruegende dnsiund wuunamin (Aundt 150 mihesaision)

Usznni 1

QETWRNTUS U uMSTETWRA WA U

doniiousoimsusudnsidlwihlou Saluda (F)

msUsudasiinlwihlos Saludd (F)

Adufi 1 MW

1.1 fwdinulwih

150 nusuusn [nuowd 1 - 150)

250 nuducioly [mioui 151 - 400]

wfiund 400 ruioe (mioui 401 Duduly)

saufanua
1.2 fuims

sourlWihu

AuR 2 dalwihduuds [ F)

Awouwdanulwih x i F

AouRt 3 damBuadiiu 7%

(Falwiu + i R x 7/100

soudumlwih

Jrwogordudas 1.1 (5osnd uwurionin)
© Geyorivdas 1.2 (5aswnd wumonin)
Jrogorivsns 1.3 (5as1 TOU)

172 wdoudotiou

01/2025_ v

36,72 amon / wish

487.26 |y

1,08545 |y

341385  on

4,956.26_ i

378790

579003 yn

(@)

1.2 : Residential Service on Normal Tarit

title

o‘;b&
N

Customer used Energy (kWh/Month) | 1,172 | 1,
Section 1 Base Tariff
1.1 Energy Charge
First 150 kWh ( 1st - 150th) (Baht) 487.26 | 48]
Next 250 kWh (151th - 400th) (Baht) 1,055.45 (1,05
Over 400 kWh (up from 401st) (Baht) 3,413.55|2,76
Total (Baht) 4,956.26 (4,30
1.2 Service Charge (Baht/Month) 24.62 24
Total Base Tariff (Baht) 4,980.88 (4,33
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 43036 | 37¢
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 378.79 | 32¢

Total Electricity Charge (Baht) 5,790.03 |5,03

(b)

AN 3.8 NsiUSeuisun1sAuInIsana a1 (@) Tusensunsinituasiais (b)

TUsHATUNES 19T
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3.3 MsAuaA R 1vaIn1sluiuATHads (MEA):
3l 1.3.1 Uruegende dns1 TOU (useay 12-24 Alalaad)

defldsmudenmireauliiuinig MEA, Ussiangnén 1.3.1 thuegeds §as1 TOU
(59U 12-24 Alaliad) wazidonuaninateya 6 Wheau LUTUNTUILLANINITNNIINTBNTOYE
Fou shglatiiuazalaih 6 ifou Mndulsidnunsendeyarsanluudmialiiihveg
MEA Toiasudau fastunslianmnsosulusunsuseluls Tnevthsdlusunsunanslunw 3.9

Tsunsuagdunisawna lianusuamiaglii 6 e d1edeamasarulnii
0191933 Tae Tusunsuiaueasueasdeanisimumaliih 6 Wou anluwdonien
Tifhwes MEA: n3fl 1.3.1 Uruegende ans1 TOU (Wswiu 12-24 Alalad) uanslunin 3.10

fdnuagnudnuarnsfuauuuiutulafivsenousediud 1 alaihgiu dw 2
Alwihduuds (FY) wazdud 3 maSyaddia 7% Wulunudinislaidmue uasnasmiu
Alihazuansdudenalion 2 dunds lnenisiSeuisunsauinnisfiadiluiien
Tusunsumes MEA uaglusunaufiadnsdu wanafanm 3.11

A1519 3.3 ANSIUINTN: RSN INIBUBINITES (Time of Use Tariff : TOU Tariff )
L59RU 12-24 Alalan

Arwa Ul
On Peak Off Peak AUSNNT (U
o)
1.3.1 useiu 12 - 24 Alalaad | 5.1135 2.6037 312.24

wiuewvuing
Service agency : MEA

‘l -~
pe - 131 : Residential Service on Time of Use Tariff (TOU tariff) (12 - 24 kv))

1934 6 thau dfaya 1 ian
Datz of 6 months Data for 3 moitth

Data 6 months: 2oya 6 tiou

sl Units (kWh) i )

monih 279 On Peak =« Off Peak Elecuicty/bill
January unshAn - 2,360 2,912 23,430.81
February qumﬂuﬁ' - 2,760 3,100 26,374.18
March fiunhan v 2,950 3,450 28,601.00
April wuu - 3,500 4,200 34,210.54
May wasaau - 3,750 4,500 36,630.29
June fnusu - 3,300 3,900 32,084.01

AN 3.9 wanantinaausensuiiauansaudsunaviaglni 6 weu anluwdenianlni
Y94 MEA: n3dl 1.3.1 Uruegerde 8ns1 TOU (wsedu 12-24 Alaliad)



129

1.3.1 : Residential Service on Time of Use Tariff (TOU tariff) (12 - 24 kV)

Monthly electrical data
Title Q Q & Q N ¢
\é‘& @9@% \"'s\(l W/
Customer used Energy On Peak (kWh/Month) 2,360.00 | 2,760.00 |2,950.00|3,500.00 | 3,750.00 | 3,300.00
Customer used Energy Off Peak (kWh/Month) 2,912.00 | 3,100.00 |3,450.00|4,200.00 | 4,500.00 3,900.00
Section 1 Base Tariff
1.1 Energy Charge
Total (Baht) 19,649.83 | 22,184.73 [24,067.59| 28,832.79 | 30,892.28 27,028.98
1.2 Service Charge (Baht/Month) 31224 | 31224 | 31224 | 31224 | 31224 | 31224
Total Base Tariff (Baht) 19,962.07 | 22,496.97 [24,379.83(29,145.03 | 31,204 52 27,341.22
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 1,935.88 | 2,151.79 |2,350.oa | 2,827.44 | 3,029,4o| 2,643.84 | | | | |
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 1,53286 | 1,72541 | 1,871.00 [ 2,23807 | 2,396.37 | 2,098.95
Total Electricity Charge (Baht) 2343081 | 26,374.18 | 28,601.00| 34,210.54 36,630.29| 32,084.01

A 3.10 Wsunsuiaueaguseaziduanisnnualii 6 wew mnluwdmilalninves
MEA: n3el 1.3.1 Uruegonde 6n51 TOU (wsaau 12-24 Alalias)

tegordudns 1.1 (ns1Und uvuninondn)

Uszanh 1
Uegorfudnst 1.2 (Sns1Und uvuinoundi)
© Uuegordudns 1.3 (Sasa Tou)
sHausIGuTWih O usidu 12 - 2 Alabad
usyduang 12 Alabad
DUSuIuMstawalnulwwhdaanal On Peak 2360 nuswdotdiou
DUsLIuMsiEwaiulwiwhgaanan Off Peak 212 ' wisudaibiou
@onidouzosmsusudnsiAmiwwalas saludd (F) 01/2025 v 1 3 1 . Residenti.al service on Ti.me of Use'
.02
nmsUsudasimiwwhlas Saluda (F) 36.72  aefi /wisy
dsuft 1 MlWkhau Title S
<
1.1 Mwainulwih (\0’0
W2
saufnua 19,649.83
R Customer used Energy On Peak (kWh/Month) 2,360.00 | 2,7
1.2 Awdms 31226 | vin Customer used Energy Off Peak (kWh/Month) 2,912.00 | 3,1
Section 1 Base Tariff
souAlwihiu 19,962.07 _uin 1.1 Energy Charge
Total (Baht) 19,649.83 | 22,
Aouii 2 MlwWkhduuds [ Ft -
Pul 2 etishemds (F) 1.2 Service Charge (Baht/Month) 31224 | 3
Ausuwainulwih x A1 Ft 1.935:88 J-uin Total Base Tariff (Baht) 19,962.07 | 22,
Section 2 ( Ft.) Charge
dauii 3 MmByaRRL 7%
ouf 3 AmBuan Ay Used Energy x Ft.rate (Baht) | 1,935.88 l 2,1
(AwWWh3u + A FE) x 7/100 1,532.86  yin Section 3 Tax 7%
ase Tariff + Ft.) x a \532. J
(Base Tariff + Ft.) x 7/100 (Baht) 1,53286 | 1
soudumlWia 2343081 uin Total Electricity Charge (Baht) 2343081 | 26,

(@) (b)
AN 3.11 NMsilSeuisun1seuanIsana lilinain @) Wsknsunisiniruasuaie (b)
TUSWNSUNAS19TU
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3.4 nsauralWivasmsiufnuasrate (MEA):
n3dl 1.3.2 Uruagande 9031 TOU (Wseauninda 12 dlaliad)

degldemudenmirsanuliuinig MEA, Usziangndn 1.3.2 thuegends §xsn TOU
(wsssusind 12 Alalaad) uazidenuanmadeya 6 Wou TUsunsuazuaninITnIsnsendeya
Fou shelaifiuazalid 6 ou mnduliildnunsendoyarmaqmnluudmialnihues
MEA Trisudu fartuagliaunsasulusunsuseluld Tnewiivialusunsuuandunin 3.12

TWsunsuazfunmsarwanaliiinndsuamielnih 6 Weuw dedemmdanulndih
1919193.4 Tae Tusunsuhiaueagumeazdennsduammliii 6 wou anluudenilen
Iwithwes MEA: nsdl 1.3.2 thuegende §ns1 TOU (wssiumndt 12 Alaliad) uandluam 3.13

fduagnudnvarnmsuauuuiusulaiivssnoudedid 1 alaifihg dwdi 2
Alvifinduuys (FO uazdnd 3 mandyadiin 7% Wulumaiinisliiidmue uazsasiuity
Alniazuanssuumenaiion 2 dumis lnen1sidSeudisunisauiansanalndnain
TUsunsuwes MEA uarldsunsuiiadstu uamasann 3.14

M1519 3.4 ANAINULNAN: IR U@ WBINITHY (Time of Use Tariff : TOU Tariff )
Wssdusnd 12 Alaliad

AaauLnn
On Peak Off Peak AUINS (U
L)
1.3.2 usssusng 12 Ala 5.7982 2.6369 24.62
Tad




wihn Ui * MEA

Data 6 months: 2oya 6 wiou

Service agency :

Usznn *

Type : 1.3.2 : Residential Service on Time of Use Tariff (TOU tariff) (Below 12 kV)

a
f

6 month

6 1hau

S

wiaslwith Units (kWh)

it (um)
Electricity bill

January unsAu
February nuAwus
March fiunau
April oy
May wasnAx

June Anuou

<

«7e On Peak = aina Off Peak

516
451
563
598
670
752

656
574
717
763
853

958

5,539.02
4,846.64
6,045.16
6,423.91
7,188.19
8,066.65

131

AN 3.12 wanantinenausiensutauensauysuarue i 6 wau annluwdandan i
Y94 MEA: n3dl 1.3.2 Uuegerdie 9ns1 TOU (Ussdunndt 12 Alaliad)

1.3.2 : Residential Service on Time of Use Tariff (TOU tariff) (Below 12 kV)

Monthly electrical data
title S /DD
(\\)'b Q)® e\'b& v—Q = \\)
¥ /&
Customer used Energy On Peak
(kWh/Month) 9y 516.00 | 451.00 [563.00(598.00 [ 670.00| 752.00
Customer used Energy Off Peak
(kWh/Month) 9y 656.00 | 574.00 | 717.00(763.00 | 853.00| 958.00
Section 1 Base Tariff
1.1 Energy Charge
Total (Baht) 4,721.68 |4,128.57 [5,155.04{5,479.28|6,134.07| 6,886.40
1.2 Service Charge (Baht/Month) 24.62 2462 | 2462 | 2462 | 2462 | 24.62
Total Base Tariff (Baht) 4,746.30|4,153.195,179.665,503.90(6,158.69| 6,911.02

Section 2 ( Ft.) Charge

Used Energy x Ft.rate (Baht)

| 43036 | 376.38 | 470.02 | 499.76 | 559.25 | 627.91 | |

Section 3 Tax 7%

(Base Tariff + Ft.) x 7/100 (Baht)

362.37

317.07

395.48

420.26

470.26

527.73

Total Electricity Charge (Baht) 5,539.02

4,846.64

6,045.16|

6,423.91

7,188.19

8,066.65

A 3.13 Wsunsuaweaguseasideanisaunmlii 6 weu anlusdmianlniives
MEA: nsel 1.3.2 tuegende 6ns1 TOU (wssdusinda 12 Alalian)
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Uuegordudns 1.1 (3ns1Und uwurinondn)

Uszinni 1
tuagorfusas 1.2 (Sasund uwuriontn)
O Ghuogordusdas 1.3 (Snsa TOU)
sHausIGUIWRA usJdu 12 - 24 flabad
O ussdudni 12 Alabad
DU tumstawasnulwwagaanar On Peak 516 nusudowdou
DUsSLIumstdwarnulwwhdoanal off Peak 656 muswdawwiou
@ondauzaimsusudasimiwwalas saluda (F) 01/2025 ~
nmisusudasimiwwhlos saluda (F) 36.72  aawn / micy 1.3.2: Residential Service on Time Of U
douR 1 AWk
1.1 mwainulweh title
O’b&*
soufanua 4,721.68  uin \%Q
Customer used Energy On Peak
1.2 Ausms 2662 v | (kWh/Month) 516.00 | 45
Customer used Energy Off Peak
sourlWihu 476630 v | (KWh/Month) 656.00 | 57
Section 1 Base Tariff
daui 2 mlwkhduuds ( Ft) 1.1 Energy Charge
Fruouwdulwih x A1 Ft 43036  ur Total (Béht) 4,721.68 4,12
1.2 Service Charge (Baht/Month) 24.62 24
Total Base Tariff (Baht) 4,746.30|4,1¢
dui 3 AMmByaniy 7% Section 2 ( Ft) Charge
(AW 1u + A FY) x 7/100 36237 un  |Used Energy x Ft.rate (Baht) | 430.36 | 37
Section 3 Tax 7%
o o (Base Tariff + Ft.) x 7/100 (Baht) 36237 | 31
s00uminth 5.539.09/10y Total Electricity Charge (Baht) 5,539.02 | 4,8¢
(@ (b)

AN 3.14 NsUSeUisunN1IsARIUNISAnA a0 (@) Tuswnsunsinduasvas (b)
TUSWNSUNAS19TU

3.5 n1saulAliinvasnisliinuasuass (MEA):
nsal 2.1.1 AAN1UUIALEN 9RIUNA wUUAIInT (h5eau 12-24 Alallad)

Woflderuidonuiisnuliuins MEA, Useiamgni 2.1.1 Aamsvuadn §hs1und
WUUNTIVI (Wsaiu 12-24 Alaliad) wasidonianinadeya 6 o TUTuNIuzRanInIsanis
nsondeyaiftou mhelifuazarlifn 6 ey anuligldnunsendoyaseqanluudond
Alwiihas MEA liasudau Sasduarlianunsosulusunsudeluld Tnendhendlusunsunans
Tunan 3.15

Tsunsuazsunmsauanetniannusuiamigli 6 e dredermasarulngi
2nM19193.5 Tae Tusunsuthiaueasumeazdeansmumaliih 6 wou anluwdenien
Iif1ves MEA: n3dl 2.1.1 Aan1svuiadn §9351Und wuuiamiin (wsedu 12-24 Alalaad)

wandlunw 3.16
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i numgnudnuarnisduanuutuiulaiivssnoudedind 1 arlifihgiu dud 2
Alihduuds (FO) wazdud 3 maSyarndia 7% Wulunudinslaindmue uaznasmtu
Alihazuansduienalion 2 dunds InenisiSeuisunisauinnisfiadiluilien
Tusunsuves MEA uaslusunsuiladnatu wanafanm 3.17

A1519 3.5 Andaanuluii: Aanisvunnan sns1UnG wuuAINTn (WS 12-24 Alallas)

Amasnulnilun/ ANUSNSUN/LRaw)
NUIEY)
2.1.1 k599U 12 - 24 Alalian 3.9086 312.24

Wi tiuins *
Service agency : MEA

us:;:;: . 2.1.1: Small General Service on Normal Tariff / Progressive Rate (12 - 24 kV) v

daya 6 thau qaya 1 1Hau
Data ‘GE&-months Data for a month
Data 6 months: Zoya 6 tiou '
donii wiiholnph e lwitr (wm)
Month Units (kWh.) Electricity bill

January unsau v 5272 24,454.06
February nuawius - 5,860 27,144.22
March fiunau M 6,400 29,614.78
April wisu v 7,700 35,562.41
May wawaau -~ 8,250 38,078.72
June finuou - 7,200 33,274.86

AN 3.15 wanantnenadusensuiiauensoudsutauuie i 6 wau annluwdandan b
299 MEA: n36 2.1.1 A9n159uaan 8as1Und Luui1mt (Wsasi 12-24 Alallas)

2.1.1: Small General Service on Normal Tariff / Progressive Rate (22 - 33 kV)

l Monthly electrical data
i ) S & N ) e
Title & & \t\‘b‘(' & &/
v &
Customer used Energy (kWh/Month) I 5,272.00 ] 5,860.00 |s,aoo.oo| 7,700.00 l a,zso.oo| 7,200.00 | |
Section 1 Base Tariff
1.1 Energy Charge
Total (Baht) 20,606.14 | 22,904.40 [25015.04(30,096.22| 32,245.95 | 28,141.92
1.2 Service Charge 31224 31224 | 31224 | 31224 | 31224 | 31224
Total Base Tariff (Baht) 20,918.38 | 23,216.64 25327.28(30,408.46 | 32,558.19 | 28,454.16
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) [ 193588 [ 215179 [ 235008 | 282744 [ 3.020.40] 264384 | [ [ I [
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 1,599.80 | 1,775.79 [ 1,937.42 | 232651 | 2491.13 | 2,176.86
Total Electricity Charge (Baht) 24,454.06 | 27,144.22 (29,614.78|35,562.41 | 38,078.72 | 33,274.86

A 3.16 Wsunsuaweasuseasiduanisiuinmlii 6 weu anlusdmianlnives
MEA: nsel 2.1.1 Aamsvuadn snsund wuuinami (wsediu 12-24 Alaliad)
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Jssinni 2 © fmsaunian dast 2.1 [Sasrunduvudasy

famsaunidn Sas1 2.2 [Sas1 Tou)

sRAusIauTWiR © usidu 12 - 24 ilabad

ussduching’ 12 Alalbacd

Ousumstiwainulwih 5272 wimdaifiou
@enifiousaimsuiudnsidlwihlne aludd (F) 01/2025 ~
msusuansimlwwhloe anludd (F) 3672 aean / ruat

2.1.1 : Small General Service on Normal

Aui 1 Wi |
1.1 AwAIulwi .
Title &
sy 20,606.14 \’b(\o
1.2 Arvsms nz24 o |Customer used Energy (kWh/Month) | 5,272.00 | 5,861
Section 1 Base Tariff
ssumlWihTU 20,918.38
1.1 Energy Charge
" . Total (Baht) 20,606.14 | 22,90
daun 2 ATWihduus [ Ft) -
1.2 Service Charge 31224 | 312
Ausuwalulwih x A1 Ft 1,935.68 7
Total Base Tariff (Baht) 2091838 | 23,21
- T Section 2 ( Ft.) Charge
Aduf 3 MmByan iy 7%
Used Energy x Ft.rate (Baht) | 1,935.88 | 2,15
(Finlwihanu + A Ftl x 7/100 1,599.80 -
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 1,599.80 | 1,77
sovdushinth R ) Total Electricity Charge (Baht) 2445406 | 27,14
(@) (b)

AN 3.17 NMsiUSeuisun1sAMnsana 10 (@) TWswnsunsindiuasvais (b)
TUsHATUNES19TY

3.6 n1sAuAliinveIn1sluNIuAsuals (MEA):
ISl a < o a v v [ ) 1 a <
A58 2.1.2 NaN15VUIAN BNSIUNA LUUNIN (S99UAINIT 12 Alalaas)

Soflderuidonmisnuliuins MEA, Ussiangni 2.1.2 Asmsvunadn §hs1Und
wuuivi (usefusindn 12 Alalaad) wazidenuaninatoya 6 ey TUsunsuazLanInIs
nsnsendeyaiitou nhelifuagarlil 6 Wou snduligldnunsendoyasrenmnluuds
niiAluiaes MEA Tasudau Sastuaslianmsadulusunsusioluld Tasviidislsunss
wandlunm 3.18

Tsunsuagsunsawinatliinannusuiamiielnii 6 Weow 8198srmasarulni
1NM19193.6 Tae Tusunsutiaueasusazdeansimalii 6 wou anluwdenien
Tilhves MEA: nedl 2.1.2 Aamsvuiaidn ns1Und wuudmvd (wsediusiindi 12 Alalaad)
wandlunm 3.19

i numgnudnuarnisduanuutuiulafivsenoudesdind 1 arlifihgiu dud 2
Alwihiuuds (FY) wazdud 3 manSyaddia 7% Wulunudinslaihdmue uasnasmiu
Az uansd uIuAIENAten 2 Aunds lnen1siuseufisunisauasnisanalniiain
TUsunsuwes MEA uazlusunsuiiadetu uansianiw 3.20
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A1579 3.6 ATNSUINAN: A5l 2.1.2 AINTSVUIAEN DRSIUNG WUUAIINT (WSIFURINTT 12

Alalias)
Anasulninun/ ANUTNS(UIN/1PDU)
NUY)
2.1.2 wsasiusnga 12 Alalaad 33.29
150 e (Alatnddalag) usn (mied 3.2484
1 - 150)
250 yiwsely (miedl 151 - 400) 4.2218
Aundn 400 e (miaed 401 Wudu 4.4217
1)

wigeukiuins *
Service agency : MEA

1l ‘- ) ) )
s;;g: . 2.1.2: Small General Service on Normal Tariff / Progressive Rate (Below 12 kV) v

Jaya 12 hau %aya 6 Han

Data of 6 months

Data 6 months : 2oya 6 iou .

mihalwith : i (um)

Units (kwh.) ) Electricity bill
January snsan - 1,172 } 5,799.30
February nuaviug v 1,025 5.046.06
March fluran - v 1,280 6,352.71
April b v 1,360 6,762.64
May wawmax  + 1,524 7,603.00
June fiqwn - 1,710 18,556.08

AN 3.18 wanantnenalusensuttauensonUsuamielii 6 wau annluwdandan i
294 MEA: N6 2.1.2 A9n159u19Lan 9ns1Und Wuun1min (hsasusnnin 12 Alaliad)
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2.1.2 : Small General Service on Normal Tariff/Progressive Rate (Below 22 kV)

| Monthly electrical data
Title o"’bd @0«* “3}‘5\ }Q& & \\,«\"
¥ /&

Customer used Energy (kWh/Month) I 1,172.00 I 1,025.00 [1,280,00[ 1,360.00 I 1,524.00[ 1,710.00
Section 1 Base Tariff
1.1 Energy Charge
First 150 kWh ( 1st - 150th) (Baht) 487.26 | 487.26 | 487.26 | 487.26 | 487.26 | 487.26
Next 250 kWh (151th - 400th) (Baht) 1,055.45 | 1,055.45 [1,055.45| 1,055.45 | 1,055.45 | 1,055.45
Over 400 kWh (up from 401st) (Baht) 3,413.55 | 2,763.56 |3,891.10|4,244.83 | 4,969.99 | 5,792.43
Total (Baht) 4,956.26 | 4,306.27 [5,433.81(5,787.54|6,512.70 7,335.14
1.2 Service Charge (Baht/Month) 33.29 33.29 3329 | 3329 | 3329 33.29
Total Base Tariff (Baht) 4,989.55 | 4,339.56 |5,467.105,820.83 | 6,545.99 | 7,368.43
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) [ 43036 | 37638 [ 470.02 [ 499.39 | 55961 | 62791 [ [ [ [
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 37939 | 33012 | 41560 | 44242 | 49739 | 559.74

Total Electricity Charge (Baht) 579930 | 504606 | 635271 6,762.64 | 7,603.00 | 8,556.08

A 3.19 Wsunsuaueasuseasideanmsawina i 6 weou annluwdwmilaluihves
MEA: n3dl 2.1.2 Aansvwiaian 8ns1Und wuufinand (ussiusndi 12 Alaliad)

Uszinni 2
sHausIGulwwh

TUsuumstawainulwivh
@ontouraimsusudasimiwiwhlos daluda (F)

nasusudnsimiwwhlae Saluda (F)

daui 1 Alwihau

1.1 mwainulwih

150 uswusn (uden 1 - 150)
250 nuduciol (udui 151 - 400)

(fiun31 400 Huiow (Mudwi 401 Muduly)

1.2 MUsms

soumiwihiwu

dsui 2 Alwihduuds (Ft)

Ausuwainulwih x A Ft

ddui 3 AmByanAL 7%

(ATWWAFIU + A Ft) x 7/100

sauGumiwih

(a)

= e o = ~ 3
© Amisaunaian dnsy 2.1 [Snswndwvudnsy

fmsaua@n sasi 2.2 (Sas1 Tou]

usJdu 12 - 24 flabad

O ussduching 12 Alabad

172 wibudadou
01/2025 -~

3672 anun/wise

487.26 ' un

1,055.45 g

3,413.55 . vn

4,956.26  nn

3329 uin

4,989.55  uvan

430.36 _yn

379.39  un

5,799.30  uin

2.1.2 : Small General Service on Normal 1

Title °@¢\
\é\ <

Customer used Energy (kWh/Month) | 1,172.00 | 1,025
Section 1 Base Tariff
1.1 Energy Charge
First 150 kWh ( 1st - 150th) (Baht) 487.26 | 4872
Next 250 kWh (151th - 400th) (Baht) 1,055.45 | 1,055.
Over 400 kWh (up from 401st) (Baht) 3,413.55 | 2,763.
Total (Baht) 4,956.26 | 4,306.
1.2 Service Charge (Baht/Month) 33.29 33.2¢
Total Base Tariff (Baht) 4,989.55 | 4,339.
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 430.36 | 376.3
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 379.39 330.1

Total Electricity Charge (Baht) 579930 | 5,046,

(b)

AN 3.20 NMsUSeUiguN1sAuIMnIsAna1 a0 (@) Wsknsunstinituasvaie (b)

TUswnsuNas19Tu
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3.7 n1sAulAlWnnvaInisliituasuals (MEA):
n5al 2.2.1 AN1SVUIALAN 9A1 TOU (W59au 12-24 Alallad)

Sogldsmudonmieailiuinns MEA, Ussiangndn 2.2.1 Aamswuiaidn §931 TOU (Wseiu
12-24 Alaliad) waziienuaninadoya 6 thsu JUSWATUILUANINITINITNTBNToYALFDY
siglaliiwagalaih 6 Weu mmiuligldsunsendeyaiaqnlundanialaiives MEA
Tiasudhu Sarduarliannsaiulusunsusoluld Tneviisinddusunsuuanddunin 3.21

TWsunsuagunisarwandlilinanusuamiieliii 6 wew sredsAmdanulni
1nM19193.7 Tae Tusunsuiaueasueasdeanisimumaliih 6 Wou anluwdonien
Iniflwes MEA: n3dl 2.2.1 Aan1svuimdn 8051 TOU (wsedu 12-24 Alalaad) wanalunin
3.22

i nuagnudnuarnsfuauuuiutulafivsenousediud 1 alaihgiu dd 2
Alihiuuds (FO) uazdud 3 mnSyadndia 7% Wulunudinslaindmue uasnasmtu
Arlnihazuansdnumenaten 2 dunds lnensiuSeuiisunisaamunisfiadilniiain
TUsunsues MEA uaglusunsuitadnstu uanafanm 3.23

A1519 3.7 Andaanulad: nsdl 2.2.1 Aanisvuiean 9ms51 TOU (Ws9su 12-24 Alaliad)

Arndsnuliiln (um/miae)

On Peak Off Peak ATUSAS (U/LhBU)
22.1 WS99U 12 - 24 Ala 5.1135 2.6037 312.24
Tan

wihgmhininis
Service agency & MEA

Usznn *
Type.*

9ia)a 6 1fau daya 1 1Hau
Data of 6 montis Data for a month:
Data 6 months: 2oya 6 1ion
)
niimlwin Unq: (kwh) )
<9 On Peak 229 Off Peak Electricily bill

2.2.1: Small General Service on Time of Use Tariff (TOU tariff) (12 - 24 kV) v

January unsAx - 2,360 2,912 23,430.81
February nuanwius -~ 2,760 3,100 26,374.18
March fiunan - 2,950 3,450 28,601.00
April lsou ~ 3,500 4,200 34,210.54
May wasnan - 3,750 4,500 36,630.29
June fquou - 3,300 3,900 32,084.01

AN 3.21 wanantnenadusensuiauensoudsutaunuie i 6 wau annluwdandanbidin
299 MEA: 1361 2.2.1 A9n159uI9Lan 9931 TOU (Ws9au 12-24 Alalas)
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2.2.1 : Small General Service on Time of Use Rate (TOU) (22 - 33 kV)

Title

Monthly electrical data
& Q> e
é\\\f\ @,(;t\ & & V‘Q\\ e{t?\ &
N <(®

Customer used Energy On Peak
(kWh/Month)

2,360.00 | 2,760.00 {2,950.00|3,500.00 | 3,750.00 3,300.00

Customer used Energy Off Peak
(kWh/Month)

2,912.00 | 3,100.00 |3,450.00|4,200.00 | 4,500.00| 3,900.00

Section 1 Base Tariff

1.1 Energy Charge

Total (Baht)

19,649.83 | 22,184.73 | 24,067.59|28,832.79 | 30,892.28 27,028.98

1.2 Service Charge (Baht/Month)

31224 31224 31224 | 31224 31224 31224

Total Base Tariff (Baht)

19,962.07 | 22,496.97 | 24,379.83(29,145.03 | 31,204.52| 27,341.22

Section 2 ( Ft.) Charge

Used Energy x Ft.rate (Baht)

] 103588 | 2,151.79 |z,3so.oa | 2,827.44 [ 3,029.4o| 2,643.84 | | | | I |

Section 3 Tax 7%

(Base Tariff + Ft.) x 7/100 (Baht)

1,532.86 | 1,72541 | 1,871.09 | 2,238.07 | 2,396.37 | 2,098.95

Total Electricity Charge (Baht)

23,430.81 | 26,374.18 (28,601.00|34,210.54  36,630.29 32,084.01

aw 3.22 Wsunsuiaueasuseasideansawina i 6 weou annluwdwmilamluihves
MEA: nsél 2.2.1 fansvuiadn 8051 TOU (3w 12-24 Alalaad)

TUSIeumstiwainulwiidanar On Peak
TUseumstiwdsnuTwiidasnan off Peak
@onidouainisusudnsialwiwhlns Snludd (F)

msusugasimiwiwhlos dnluda (F)

Asui 1 Wi

1.1 Awasnulwih

s
1.2 Awsms.

sauAwWWhw

Adufl 2 ArlwWwhduuds [ Ft)

Auouwasnulwih x m Ft

Aoufl 3 MmByad@du 7%

[Alwwhdau + A1 Ftl x 7/100

sauduilwih

(a)

2360 wihotdofoy

2N2 _winawiou

2.2.1 : Small General Service on Time of

0172025 ~
36.72 e/ midag
Title Q
&
W
Customer used Energy On Peak
0 on | MOt 9y 2,360.00 | 2,7t
22 1| Customer used Energy Off Peak
4 (KWh/Month) 4 2,912.00 | 3,1t
1906207 -y | S€Ction 1 Base Tariff
1.1 Energy Charge
Total (Baht) 19,649.83 | 22,1
1sanms oy L1-2 Service Charge (Baht/Month) 31224 | 31
Total Base Tariff (Baht) 19,962.07 | 22,4
Section 2 ( Ft.) Charge
\tse . |Used Energy x Ftrate (Baht) [ 193588 | 2
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 153286 | 17.
e cant o Total Electricity Charge (Baht) 2343081 | 263

(b)

AN 3.23 NMsiUSguigun1sAuInIsanailinan (@) luswnsunsinduasvas (b)

TUsHATUNES 19T
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3.8 n1sAulAlWNnvaIn1sliiuAsale (MEA):
n58l 2.2.2 AAN15VUIALAN 9751 TOU (W59aunnq 12 Alalaad)

dofldudonmieeiliuins MEA, Ussiavgnén 2.2.2 Aamsuuiaidn 751 TOU
(wsadiudndy 12 Alalaad) wazidenuanuadoya 6 ieu TUsunsuazUAAINNTIANISNTON
fFoyaitou mirelrfiuazarlnih 6 ou anduligldnunsendeyasiisanluwdmien
Ioifihvas MEA Tiasuiu Sastuagliannsaiulusunsusoluld Tnevslusunsunandly
AN 3.24

TUsunsuazsunsauauatliiianusununiiglaii 6 1heu ordeandsaulni
1nA19193.8 Tae Tusunsuiaueasueasdeanisimumaliii 6 Wou anluwdonien
TWlves MEA: n3él 2.2.2 Aan1sauwadn 8051 TOU Wseusinda 12 Alalad) uanslunn
3.25

;ﬂ%’mu%wué’ﬂwmzmsﬁmmmu&?j’juﬁ’ulmﬁﬂigﬂauﬁwﬁhuﬁ' 1 Arlnlihgu daud 2
Al (FO) uazdud 3 maSyadniia 7% Wulunudinslaindmue uasnasmtu
Az uanss uIuAIEnAten 2 Awnus lnen1siussuifisunisauianisanaladigin
TUsunsuwes MEA uazlusunsuiiadnstu uaneiasniw 3.26

A1519 3.8 Andsanuluii: nsal 2.2.2 AanisvunniEn 8,31 TOU (Bsasiusnnin 12 Alalias)

Andenubililn (Ln/miae)

On Peak Off Peak ATUSNNS (UW/LFBw)
2.2.2 kS99UAINI 12 Nl 5.7982 2.6369 33.29
Thas

wihaghinins
Service agency : MEA

U .
1:;3: . 2.2.2:Small General Service on Time of Use Tariff (TOU tariff) (Below 12 kV) »

TJaya 6 1hau dinya 1 1fau
Data.of6.00nths gata for 3 giomi

aya 12 1hau

Data of 12 months

Data 6 months: 2oya 6 tiou

P
month <74 On Peak 2 Off Peak
January unsau - 516 656 5,548.30
February nuawus - 451 574 4,855.92
March fiunau - 563 717 6,054.43
April sy - 598 763 6,433.19
May wawman - 670 853 7,197.47
June finuou - 752 958 8,075.93

AN 3.24 wanantnenadusensuiauensoudsuiauriielii 6 wau annluwdantan i
299 MEA: n56 2.2.2 A9n159UI9Lan 80571 TOU (sasiusnnda 12 Alaliad)
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2.2.2 : Small General Service on Time of Use Tariff (TOU tariff) (Below 22 kV)

Monthly electrical data
Title (\&d ngd ‘N&é‘ VSSA& “\fs\ \oz
v /&
g(‘m’/';z’n‘t’;fd Ensgy G Rezlk 516.00 | 451.00 | 563.00|598.00 | 670.00| 752.00
S(‘::/‘r:’/’;zrn‘t’;;d EnsgyOff Pel 656.00 | 574.00 |717.00|763.00|853.00 | 958.00

Section 1 Base Tariff

1.1 Energy Charge

Total (Baht) 4,721.68]4,128.57[5,155.04]5,479.28]6,134.07] 6,886.40
1.2 Service Charge (Baht/Month) 3329 | 3329 | 3329 | 3329 | 33.29 | 3329
Total Base Tariff (Baht) 4,754.97|4,161.86[5,188.33(5,512.57]6,167.36]6,919.69
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 430.36 [ 376.38 [ 470.02 [ 499.76 [ 559.25 [ 627.91 | | | | | [
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 362.97 | 317.68 | 396.08 | 420.86 | 470.86 | 528.33
Total Electricity Charge (Baht) 5,548.30]4,855.92]6,054.43]6,433.19]7,197.47]8,075.93

A 3.25 Wsunsuiaueasuseasiduanmsawina i 6 weou annluwdwmilamluihves
MEA: n3el 2.2.2 famswuaén 8051 TOU Wswiusindt 12 Alalad)

famsaunian sns1 2.1 [Sasadnduuudnsiianda)

Uszinni 2
O fmmsounidn 3051 2.2 (Sast ToU)
smssauTith usidu 12 - 24 filabad
© ussduding 12 flabad
DUsu umsliwaisulwihdanat on Peak 516 mindoriou
Dusuviumstiwaiulwihdanan off Peak 656 wistdofiou
(Fonifioussimsusudnsidlwihlas Saludd (F) 01/2025 . ~ 2.2.2 : Small General Service on Time o
msususnsiilwihlos Soluda (F) 36:72 . aovishi'f wuios
Aau 1 AvlWihgw Title 0&\
>
1.1 AwainuTwih \’b(\
s 4721680 i Customer used Energy On Peak
- g 516.00 | 45
(kWh/Month)
1.2 Musms 3329 i Customer used Energy Off Peak
656.00 | 57
(kWh/Month)
sauir Wi 475697 nn Section 1 Base Tariff
1.1 Energy Charge
Asufl 2 ArlwWiduus [ Ft) Total (Baht) 4,721.68 4,1
Ausuwdsulwih x fa Ft 43036 1.2 Service Charge (Baht/Month) 33.29 3:
Total Base Tariff (Baht) 4,754.97 (41
Auft 3 AmByadaiiu 7% Section 2 (Ft) Charge
R —— — Used Energy x Ftrate (Baht) [ 43036 [ 37
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 36297 | 31
BN, 554830 Lo Total Electricity Charge (Baht) 5,548.30 4,8
(@) (b)

AN 3.26 NSLUSEUBUNISAUIUNSARAN NN (a) Tuswnsunsinduasuas (b)
TUsHATUNES 19T
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3.9 nsAunAliivasnsiuidiugiina (PEA):
nsal 1.1.1 Yruegende dns1und (luiifiu 150 ilesaifaw)

degldnudonmienuliuing PEA, Ussiamgndn 1.1.1 thuegende snswnd (Ll
Wi 150 miedaliow) uazidonuaninateya 6 oy JUsLNTUAILUANINITINIINTBNTBYA
Fou smhelaifuazarlid 6 ou mndulildnunsendoyamaqnnluudmialnihues
PEA Tisudau fagtunglianmnsosulusunsusaluly Tneviisndlusunsunanslunin 3.27

TWsunsuagsunswinatniihannusunamuielii 6 Weouw dredeamasaulidin
91nA15193.9 e TWsunsudiaueagusivasideanisauiualii 6 Weow anluwdandan
Tniflhwes PEA: nsell 1.1.1 Yruegende dnsiund (i 150 wiiesiaifiow) uandlunin 3.28

fdruasnudnuurnsduauuuiutulaiiuszneudedid 1 alwihgiu dwil 2
Alvifinduuys (FO uazdnd 3 mandyadin 7% Wulumaiinisliidmue uassasiuity
AbinLansduumenation 2 dunis lneniswseuiisunisauiunisaalninein
Tusunsuves PEA uaslusunsuiiadnatu wansdanin 3.29

71919 3.9 Arnasaulnd: nsdl 1.1.1 Jegerde dnsiund (ldifiu 150 miesiewiou)

1.1.1 Tondsaulainlaiiu 150 wieseifou

SRTBROU

Anasulnih (Un/nuae) AR ONUIY
15 Miaeusn (Mdaed 0 - 15) 2.3488 U
10 miwsiely (mized 16 - 25) 2.9882 UM
10 miawsiely Muaedl 26 - 35) 3.2405 U
65 wihesoll (miwd 36 - 100) 3.6237 UM
50 wisesialy (uaedl 101 - 150) 3.7171 UM
250 wiesiold (el 151 - 400) 4.2218 v
Ay 400 mhetuld riedt 401 Wuduly) | 44217 v
ANUTNT (UIN/4PBL) 8.19
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wihauhivéns *
Service agency : PEA v

Uszian *

Type : 1.1.1:Residential Service on Normal Tariff (Below150 kWh/month)

aya 6 Lhau

Data of 6 months

Data 6 months: <Joya 6 idou
doui

wiinolWith a it (um)

Month Units (kWh.) Electricity bill
January unnay ~ 90 : 361.72
February aumvius - 95 383.07
March fiuau - 120 491.82
April wwou - 145 601.08
May nawaean - 130 535.53
June fausu - 125 AN 513.68

AN 3.27 wanantinenausensuiauensaudsuiaruie i 6 wau annluwdandan il
¥94 PEA: n3al 1.1.1 Uruedende sns1und (ladifiu 150 mieseifion)

1.1.1 : Residential Service on Normal Tariff (Below 150 kWh/month)

| Monthly electrical data

Title Q>
@"d @,bc\ ¢ & o ) \Q@’

Gl &

Customer used Energy (kWh/Month) | Q0 I 95 l 120 | 145 I 130 | 125 | I

Section 1 Base Tariff

1.1 Energy Charge

First 15 kWh ( 1st - 15th) (Baht) 3522 | 35.22 | 3522 | 3522 | 35.22 | 3522
Next 10 kWh (16th - 25th) (Baht) 2988 | 29.83 | 29.88 | 29.88 | 29.88 | 29.88
Next 10 kWh (26th - 35th) (Baht) 3241 3241 | 3241 | 3241 | 3241 | 3241
Next 65 kWh (36th - 100th) (Baht) 199.30 | 217.42 | 235.54 | 235.54 | 235.54 | 23554
Next 50 kWh (101st - 150th) (Baht) 7434 | 16727 | 11151 | 9293
Total (Baht) 29682 | 314.94 | 407.40 | 500.32 | 444.57 | 42598
1.2 Service Charge 8.19 8.19 8.19 819 8.19 8.19
Total Base Tariff (Baht) 305.01 | 323.13 | 415.59  508.51 | 452.76 | 434.17

Section 2 ( Ft.) Charge

Used Energy x Ft.rate (Baht) | 33.05 l 3488 I 44.06 | 53.24 I 47.74 l 4590 | | | | |

Section 3 Tax 7%

(Base Tariff + Ft.) x 7/100 (Baht) 23.66 2506 | 32.18 | 39.32 | 3503 | 33.60

Total Electricity Charge (Baht) 361.72 | 383.07 (491.82 | 601.08 | 535.53 | 513.68

aw 3.28 Wsunsuiaueasuseasideanmsawinaiiih 6 Weou anluudmilaluihves
PEA: 38l 1.1.1 Uruegende dnsund (il 150 wiesieliien)
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Uzl | Useiandi 1.1 Yiuegends (Sasund)

Vszimdléli | Uszomit 1.1.1 Windsonlnialidiu 150 mineriadiou

\Betam | Narvnl v] e Be v 1.1.1 : Residential Service on Normal T
mauFudnsaini laednludic (F) 36.72  annaf/wming |
Title d
Alilihiviuumsliwasnulih 90  wiw Q\)’
R
Customer used Energy (kWh/Month) | a0 |

Section 1 Base Tariff

1.1 Energy Charge

First 15 kWh ( 1st - 15th) (Baht) 35.22 3
& - T Next 10 kWh (16th - 25th) (Baht 29.88 2
1.1.1 SavuUni Usanaumslimdanulwihliiiu 150 mierdeideu = \ i)
ﬂ’mﬁ lﬂ"ﬂ.ﬂﬁﬂ!‘lu Next 10 kWh (26th - 35th) (Baht) 3241 3
Amdsrnlwdia 296.82 UM Next 65 kWh (36th - 100th) (Baht) 199.30 2
Auns 8.19 um Next 50 kWh (101st - 150th) (Baht)
s gy 30501 um Total (Baht) 29682 | 3
it 2 Anliduuys (F ) 1.2 Service Charge 8.19 {
Frnundsnulnd x 33.05 um Total Base Tariff (Baht) 305.01 | 3
A Fy

Section 2 ( Ft.) Charge

dauil 3 Amiyarniia 7%

Used Energy x Ft.rate (Baht) | 33.05 | 3
(Arlngnu + f1 Ry x 23.66. UM
7/100 Section 3 Tax 7%
smRuAin 361.72 um (Base Tariff + Ft.) x 7/100 (Baht) 23.66 2
Total Electricity Charge (Baht) 361.72 | 3¢
(a) (b)

AN 3.29 NMsiUSguisunsARIUNISAnAYNAHNa1n (a) Tuswnsunsinduasvas (b)
TUsHATUNES 19T

3.10 nMsAwruAlivasnsinidiugiinna (PEA):
n3il 1.1.2 Uhuegdende das1unid (1Aund1 150 niledaiaaw)

defldsnudenmirsaulviuinig PEA, Yseiangndn n3dl 1.1.2 t1usgorde s
Und (1HuNdn 150 nirgdetnen) Lagidanuaninadoya 6 1nau LUSWATUIZUANINITINIS
nsendeyaiiou vihelniuazelii 6 Lhou Qﬁﬂﬁ?ulﬁéi‘gﬂﬂuﬂiaﬂ%aiﬂaﬁiﬂﬂ"]ﬁ]’]ﬂlULLﬁgl’\‘mﬁ
Alvifies PEA Thasudau fazduarlianusasulsunsuseldld Tnenthenslusunsunans
Tunn 3.30

Tsunsuazsumsauanelniranusuiavuigli 6 e d1edermasarulngi
31NA15193.10 Toe WWsunsutaueasuseazsidaanisiwinalni 6 weouw nluudandan
wiihwes PEA: n3dl nsdl 1.1.2 Uruegende snsund (Aundt 150 miiesiaifiow) wandlunn
3.31
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i numgnudnuarnisduanuutuiulaiivssnoudedind 1 arlifihgiu dud 2
Al AT (FO uazdwd 3 amSyadiin 7% Wulumuiinisliiimue wasnasiuiiu
Alriazuanssumenaion 2 sunls Inen1siuSeuiisunisauiunisanalniiain
Tsunsuves PEA uarlusunsufiadnetu uaneianm 3.32

A19749 3.10 Amdsnulnd: nsdl 1.1.2 druegende Sasiund (1Aund1 150 miesiaifiow)

1.1.2 Twdsaulwdniu 150 nileneibou

IMINTULRDUY

Ana Ul UI/%U8
150 Mi38usn (Maedi 0 = 150) 3.2482 U
250 miwstely (vwiaed 151 - 400 ) 4.2218 U
iy 400 vhedull (et 401 Huduly) | 44217 um
ANUINTT (UIN/1RDL) : 38.22

Wig I uinMs *
Service agency:: PEA

dsunan *

Type : 1.1.2: Residential Service on Normal Tariff (Over 150 kWh/month)

9933 6 ifan doya 1 1Hau

Data oi & incnilhs Jata for'a month

Data 6 months : 2oya 6 iou

wount il Wit (um)

Month. -+ | < Units (kWh)—— Flectricity bilk
January unshau v /2 5,790.03
February nuawius  ~ 1,025 _ 5,036.78
March iiunau - 1,280 6,343.43
April iwau | 1,360 6,753.36
May wawaau -~ 1,524 7,593.72
June fiquwu - 1,710 18,546.81

AN 3.30 wanantnenausensutauensaudsuaunteliin 6 wau annluwdandan i
Y94 PEA: n3al 1.1.2 Uuegede dns1und (1Aund1 150 miiesiaision)



1.1.2 : Residential Service on Normal Tariff (Over 150 kWh/month)

145

I Monthly electrical data
Title (&d &,g\‘\ d & VQ& & \\;\3‘
¥ /&

Customer used Energy (kWh/Month) | 1,172 | 1,025 [ 1,280 | 1,360 [ 1,524 | 1,710 | |
Section 1 Base Tariff
1.1 Energy Charge
First 150 kWh ( 1st - 150th) (Baht) 487.06 | 487.26 | 487.26 | 487.26 | 487.26 | 487.26
Next 250 kWh (151th - 400th) (Baht) 1,055.45 [1,055.45 [1,055.45[1,055.45[1,055.45] 1,055.45
Over 400 kWh (up from 401st) (Baht) 3,413.552,763.56[3,891.10[4,244.83[4,969.99 5,792.43
Total (Baht) 4,956.26 |4,306.27[5,433.81[5,787.54]6,512.70{7,335.14
1.2 Service Charge 2462 | 2462 | 2462 | 2462 | 2462 | 2462
Total Base Tariff (Baht) 4,980.88[4,330.895,458.43[5,812.16]6,537.32 7,359.76
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) [ 43036 [ 376.38 [ 470.02 [ 49939 [ 559.61 [ 627.91 | | [ | [ |
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 37879 | 329.51 [ 41499 441.81[ 49679 | 559.14

Total Electricity Charge (Baht) 5,790.03 |5,036.786,343.436,753.36(7,593.72/8,546.81

v

A 3.31 Wsunsulaweasuseasideansaiuinalii 6 weu anlusdmilanlniives
PEA: n3eil 1.1.2 Uuegede ensund (Aiundt 150 nidigsaisiow)

Uszianlvi | Useinnii 1.1 duegonde (Sasni)

sl Ussionit 112 Tondsulnilndu 150 miwroifeu

Usgdniou  unsinu v WA 2568 v
mMsufudnsA i lnudnTudia (F) 36,72 dnnaf/midn
gllwiadiviamslindsnului 1172 wiae

1.1.2 gy Vanumsldwasanuiniluiunds 150 miedeideu

dauit 1 Aalniihgu
Amdsanlnih 4,956.26 um
A3 24.62 um
saudluig 4,980.88 UM
dauit 2 Alwihiuuds (F,)
430.36 um
awil 3 dmdyaduie 7%
(Alwihgu + A1 FY x 378.79 UM
7/100
aududilwin 5,790.03 UMW

(a)

1.1.2 : Residential Service on Normal Tai

I
Title RN
&
N

Customer used Energy (kWh/Month) I 1,172 | 1,0
Section 1 Base Tariff
1.1 Energy Charge
First 150 kWh ( 1st - 150th) (Baht) 487.26 | 487
Next 250 kWh (151th - 400th) (Baht) 1,055.45 [ 1,05!
Over 400 kWh (up from 401st) (Baht) 3,413.55|2,76!
Total (Baht) 4,956.26 4,301
1.2 Service Charge 2462 | 24
Total Base Tariff (Baht) 4,980.88 (4,33
Section 2 ( Ft.) Charge
Used Energy x Ftrate (Baht) | 43036 [ 376
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 378.79 | 329

Total Electricity Charge (Baht) 5,790.03 | 5,031

(b)

AN 3.32 NsiUSeusunsAuIunsanatiinenn (a) Wswnsunsindiuasuais (b)

TUshNTUNES19TUY
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3.11 mMsauaualnivanisinidiuglinae (PEA):
n3al 1.2.1 Yruagande 9n31 TOU (U3eay 22-33 Alalad)

dedldsmdenmirsanuliuinig PEA, Usuiangndn nsdl 1.2.1 thuegends §asn
TOU (usesiu 22-33 filaliad) Lazidanuaniuadaya 6 oy TUTHNIUILULAAINITNNITNTON
Foyaiou mirgluiuazaluih 6 iou anduligldnunsandeyasisgainluudnien
Inlwes PEA Triasudu fazduagliaunsniulusunsuseluld Tasuthenalusunsuuandly
AN 3.33

TWsunsuagsunsiwinatnihanusunamuielii 6 Weouw dredeamasaulaiin
31101519311 Toe Wsunsuiiaueasusigasdennisauinealtnii 6 weu 9nluwdmilen
Iniflwes PEA: nsel 1.2.1 Uhuegende 8951 TOU (usediu 22-33 Alaliad) wandlunm 3.34

fdruasnudnuurnsduauuututulaiivszneudedid 1 alwihgiu dwi 2
Alaiindunds (Ft) uazdwd 3 mnSyariia 7% Wulunsdinslvihdmue uasnasiuiy
Abinsansduumenation 2 dunds lneniswseuiisunisauiunisnalninein
Tusunsuves PEA uaslusunsuiadnstu wansanin 3.35

M1919 3.11 Amdaaulii: nsdl 1.2.1 druegende ans1 TOU (wsadu 22-33 Alaliad)

1.2 9R5191UL9a1U89N5 L (Time of Use : TOU)

QFRFRRIE!
AaIUlnih (uv/midae) AN (UIM/4RBw)
Peak Off Peak
1.2.1 U599 22 - 33 Nl 5.1135 2.6037 312.24
Tad
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Wi iuingg *

Service agency : PEA B

: 1.2.1: Residential Service on Time of Use Rate (TOU) (22 - 33 kV)

Data 6 months : 2oya 6 iou

— wiinslwih Units (kwh.) fin Wi (Um)

274 On Peak < Off Peak Eranten ]
January unshAxn v 4,360 4912 41,517.23
February nuawus - 4,760 5,100 44,460.60
March fivnau - 4,950 5,450 46,687.43
April mvou X 5,500 6,200 52,296.97
May wawman - 5,750 6,500 54,716.71
June finusu v 5,300 5900 50,170.44

AN 3.33 wanantinanslusunsudauensauUsunaglni 6 Wweu anluwdsndanlwii
Y84 PEA: n36l 1.2.1 Uuegerde 9n51 TOU (usedu 22-33 Alaliad)

1.2.1 : Residential Service on Time of Use Rate (TOU) (22 - 33 kV)

| Monthly electrical data
. X N N g
Title Qo.bﬂ‘\ &,,,d “@4, YQ(\ RGPS
¥ /&
Customer used Energy On Peak
(kWh/Month) 4,360.00 | 4,760.00 |4,950.00| 5,500.00 | 5,750.00| 5,300.00
Customer used Energy Off Peak
(kWh/Month) 4,912.00 | 5,100.00 |5,450.00| 6,200.00 | 6,500.00| 5,900.00

Section 1 Base Tariff

1.1 Energy Charge

Total (Baht) 35,084.23[37,619.13[29,501.9944,267.19J46,326.69)42,463.38
1.2 Service Charge (Baht/Month) 31224 | 31224 | 31224 | 31224 | 31224 | 31224
Total Base Tariff (Baht) 35,396.4737,931.37[39,814.2344,579.43046,638.92/42,775.62
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) ] 340468 [ 3,620.59 [3,818.88]4,296.24 4,498.20] 4,112.64 | [ | [ | [
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 2,716.08 [ 2908564 [3,054.32[342130[3,579.60] 3,282.18
Total Electricity Charge (Baht) 41,517.23]44,460.6046,687.4352,296.97[54,716.71]50,170.44

M 3.34 Wsunsuiaueaiussasideansawna i 6 oy annluwdwmileluihves
PEA: n3l 1.2.1 Uhuegede 8n51 TOU (Wsedu 22-33 Alaliad)



Usztwltih | Uszuwil 1.2 thuegands (8a91 TOU)

Uszgufiou | unsau v
msuFudesA Indnlaednludf (F)
usasulnd
Yiuumslimaanuluiiga On Peak
Vinumsliwdaanulnigae Off Peak

USununsldwaanuliihaag Holiday

WA, 2568

36.72

v

P
ANNNA/WUNE

wseiu 22-33 filalaad v

4,360.00

4,912.00

0.00

e

et

1LIE

| ‘ VIR LY

1.2 Sasmutaranareantsly (Time of Use Tariff : TOU Tariff)

it 1 evlgu
Amdanulvii
AUFNT
Fanf g
it 2 Alwidunus ()

Fruaundanulii x
A1 Fy

. )
daun 3 mmﬁ:‘.,mmmu 7%

(Alwflg T + A Fy) x
7/100

FuRudinih

35,084.23 UM
312.24 vwm

35,396.47 um

3,404.68 um

2,716.08 um

41,517.23 U

148

1.2.1 : Residential Service on Time of U:

L

(a)

Title S
0\)
\’b

Customer used Energy On Peak
(Wh/Month) 9y 436000 | 4,7¢
Customer used Energy Off Peak
R /Month) 9y 491200 | 5,1
Section 1 Base Tariff
1.1 Energy Charge
Total (Baht) 35,084.23137,6
1.2 Service Charge (Baht/Month) 31224 | 31
Total Base Tariff (Baht) 35,396.47 (37,9
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 3,404.68 | 3,6:
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 2,716.08 | 2,9(

Total Electricity Charge (Baht) 41,517.23|44,4

(b)

AN 3.35 NMsiUSguigun1suaniIsana bililnain (a) Wswnsunisiniiuaswaie (b)

TUSWNSUNAS19TU
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3.12 mMsauaualWivanisinidiuglinae (PEA):
n3al 1.2.2 Yruagande 9031 TOU (Wseauaindi 22 dlalaad)

dedldsmdenmirsanuliuinig PEA, Usuiangndn nsdl 1.2.2 thuegends §asn
TOU (usesfusiindn 22 Alalaa) uazidenuansnadeya 6 Wou lusunsuazuansmisanisnsen
Foyaiou mirgluiuazaluih 6 iou anduligldnunsandeyasisgainluudnien
Inlwes PEA Triasudu fazduagliaunsniulusunsuseluld Tasuthenalusunsuuandly
AN 3.36

TWsunsuagsunsiwinatnihanusunamuielii 6 Weouw dredeamasaulaiin
21919193.12 Toe Tusunsuiiaueagusandennmssiumalnii 6 Wou anluudaviian
Ifhves PEA: nsdl 1.2.2 thusgends §as1 TOU (usadiusindt 22 Alalaad) uanslunm
3.37

fdruagnuinuurnsduauuutuiiulaiivszneudaedud 1 aAlwihg dwdl 2
Anlihiunds (FO) uazduil 3 manSyadiia 7% ulumaiinisliindvun wagnasiuiiy
Abiihazuansduumenalioy 2 dunds laen1siSeuieunisaminnmsane lifiein
Tusunsuwes PEA uarlUsunsufiadnstu uansdanin 338

M1919 3.12 Amdsuli: nsdl 1.2.2 Truegdends 8951 TOU (usediusnnda 22 Alaliad)

1.2 §n5 0929987989715 (Time of Use : TOU)
SNIITIBLADU
Amasaulviin (um/miae) AIUSNS (UN/ARBw)
Peak Off Peak
1.2.2 wsadusinda 22 Ala 5.7982 2.6369 38.22
Tan
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Wi uhininis * -
Service agency : PEA
Uszan * : . . 8
Type : 1-2.2 : Residential Service on Time of Use Rate (TOU) (Below 22 kV) b

diaya 12 1fiau diaya 6 1fau daya 1 Wau
ata of 12 Data of 6 months )ata for a montt

Data 6 months: 2oya 6 tdon

wislwith Units (kwWh.)

douni rh'lvlﬂ’t_ (um)
@79 On Peak  ainq Off Peak Electgivbill

January unsAN - 2,360 2,912 24,955.50
February nuamwus - 2,760 3,100 28,198.60
March fiuau v 2,950 3450 30,577.06
April liwou - 3,500 4200 36,616.19
May wawnau -~ 3,750 4,500 39,229.75
June figusu - 3,300 3900 34,332.48

AN 3.36 wanantinaslUsunsutEuenseudsuaglni 6 Wweu anluwdsrdanlii
Y94 PEA: n36l 1.2.2 Uuegende 9ns1 TOU (Ussiiunndt 22 Alaliad)

1.2.2 : Residential Service on Time of Use Rate (TOU) (Below 22 kV)

Monthly electrical data
Title SIS S
¥ /&
(CI:\J;It:/rl\Tlllirnltj;;d Energy On Peal 2,360.00 | 2,760.00 | 2,950.00|3,500.00{3,750.00| 3,300.00
(Cl:\’;t;’/';zrn‘:;)ed Energy Offpcul 2,912.00 | 3,100.00 |3,450.00| 4,200.00 | 4,500.00| 3,900.00

Section 1 Base Tariff

1.1 Energy Charge

Total (Baht) 21,362.40[24,177.42]26,202.0031,368.68)33,609.3029,417.97
1.2 Service Charge (Baht/Month) 24.62 24.62 2462 | 2462 | 24.62 2462
Total Base Tariff (Baht) 21,387.02[24,202.04]26,226.62031,393.30]23,633.9929,442.59
Section 2 ( Ft.) Charge
Used Energy x Ftrate (Baht) | 1,935.88 [ 2,151.79 [ 2:350.08] 2.827.44] 3,029.40] 2,643.84 | | | | | |
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 1,632.60 [ 1,844.77 [2,000.37]2,395.45 | 2,566.43] 2,246.05
Total Electricity Charge (Baht) 24,955.51(28,198.60[30,577.0436,616.19]39,229.7534,332.48

aw 3.37 WsunsuiaueasuneasiBeansanwinalii 6 oy annluwdwmileluihves
PEA: 36l 1.2.2 Uuegende 8051 TOU (Wseiusinii 22 Alalia)



Usatnnlwih  Uszumil 1.2 Cegends (§ns Tou)

Uszdudeu  wnsAu v
msuFudnsAnlwvinlnednluib (F)
usasiulwih
vsanmunslenaanulvinigas On Peak
Ynanslomasanilniingas Off Peak

Yiunamsldwdsnulvidig Holiday

WA 2568

36.72

usauenndt 22 lalad v

2,360.00

2,912.00

0.00

v

F o)
ANNA/ MUY

waw

Wy

e

1.2 Savmaaanyeanslel (Time of Use Tariff : TOU Tariff)

dauit 1 Arlrihgiu
Al
AEIMS
s lrihg
dauft 2 dlitiheunys (F,)

Sruruwdsaulni x
A1 Fy

dauil 3 dniyediiin 7%

(dﬂ'lvfﬂﬂggw + A7 Fyx
7/100

Taduslvii

(@)

21,362.40 um
24.62 um

21,387.02 um

1,935.88 UM

1,632.60 um

2495550 um

1.2.2 : Residential Service on Time of U

Title RN
QQ
N

Customer used Energy On Peak
(Wh/Month) 9y 236000 | 2,7¢
Customer used Energy Off Peak
(WWh/Month) 9y 291200 | 3,1
Section 1 Base Tariff
1.1 Energy Charge
Total (Baht) 21,362.40 (24,1
1.2 Service Charge (Baht/Month) 24.62 24
Total Base Tariff (Baht) 21,387.02 (24,2
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) [ 193588 [ 21
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 1,632.60 | 1,8

Total Electricity Charge (Baht) 24,955.5128,1

(b)

AN 3.38 NsUSsuisun1sAnIsana1liina1n (a) TWsknsunstinituasvaie (b)

TUsHATUNES 19T
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3.13 msauaualWivanisinihdiuglinae (PEA):
A8l 2.1.1 Aan1svuIALEn ansUnG  (L59au 22-33 Alalaad)

Fefldudenmionuliuins PEA, Ussiamgndn nsdl 2.1.1 Aamsvunaidn Swsn
Uni (Wsediy 22-33 Alaliad) uazidenuanmadaya 6 Wouw TUSUNTUILUAAIAITINIIATEN
Foyaiou mirgluiuazaluih 6 iou anduligldnunsandeyasisgainluudnien
Inliwes PEA Triasudou fazduagliaunsniulusunsuseluld Tasuthenalusunsuuandly
AN 3.39

TUswnsuazsun1saua i nUsuname i 6 e 198 ndaarulila
31n115193.13 Toe WWsunsuiiaueasusigasdennisauanealnii 6 weu 9nluwdmilen
Inihwes PEA: nsal 2.1.1 Aanisvuiaian ons1und (wsenu 22-33 dlaliad) wanslunin 3.40

fdruasnudnuurnsduauuututulaiivszneudedid 1 alwihgiu dwi 2
Alaiindunds (Ft) uazdwd 3 mnSyariia 7% Wulunsdinslvihdmue uasnasiuiy
Al ez lansduIumMenatioy 2 munus Inenisilisuifisunisaiuiansnailniiain
TUsunsuves PEA waslusunsudiadnety wansienin 3.41

A1519 3.13 Andaulidn: nsdl 2.1.1 Aanisvunakan ens1Und (WseRu 22-33 Alalian)

2.1 9n51UnA

QFRFRRIE!
ANaalain ANUINNT
(Un/%d7e) (U/ifow)
2.1.1 u396iu 22 - 33 Alalaa 3.9086 312.24
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wihauliudns *

Service agency : PEA 7
‘k}";ﬁ:; 2.1.1: Small General Service on Normal Tariff/Progressive Rate (22 - 33 kV)
Data of 6 months
Data 6 months: aya 6 dou

douii wiaulwih e Wit (um)

Month Units (kWh.) Electricity bill
January unshau - 9,272 42,754.48
February nuanvius - 9,860 45,444.64
March iiunau - 10,400 47,915.20
April uiou N 11,700 53,862.84
May wasman - 12,250 56,379.15
June fiqusu - 11,200 51,575.28

AN 3.39 wanantinaglusunsutauenseuUsutamiglni 6 weu anluwdandanlwii
999 PEA: 156 2.1.1 A9N153uNa8n 9ns1Und (hsesiu 22-33 Alaliad)

2.1.1 : Small General Service on Normal Tariff / Progressive Rate (22 - 33 kV)

| Monthly electrical data
Title & @,,,d & \?.Q'&“ & &
& N

Customer used Energy (kWh/Month) | 927200 | 9,860.00 [10400.00/11,700.00}12.250.0011,200.00| |

Section 1 Base Tariff

1.1 Energy Charge

Total (Baht) 36,240.54 | 38,538.80 | 40,649.44] 4573062 [47,88035] 43776 32
1.2 Service Charge 31224 | 31224 | 31224 | 31224 | 31224 | 31224
Total Base Tariff (Baht) 36,552.78 | 38,851.04 |40,961.68]46,042.86 [ 48,192.50| 44,088.56
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 340468 | 362059 [ 381888 [ 429624 | 4438.20] 411264 | [ [ l |
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 2,797.02 | 297301 | 3,13464 | 3,52374 | 3,68836 | 3537408
Total Electricity Charge (Baht) 4275448 | 4544464 |47.915.20] 53,862.84|56379.15 5157528

v

A 3.40 Wsunsuinaueasuneazideanisannualii 6 wew mnluwdmilalninves
PEA: n3d] 2.1.1 Aanmsuunadn Snsund (wssiu 22-33 Alalaas)



Uszanlwih | Usziamil 2.1 Ransvunai@n (Sns1uni)
Usedufiey  unsAx v WA 2568 v
nsUiusasen i laednlul@ (F) 3672 @mwA/misy

usedulvh  useiu22-33flalad v

Aléliiiviinansldwdanuluih 9,272  wihwy

1.2 daranianatvean1sld (Time of Use Tariff : TOU Tariff)

dauil 1 Arlwihgu
AUIMs 31224 um
sauAn g 36,552.78 um
auit 2 Anlwihunys (F)
Frrundaanulwi x 3,404.68 um
ATF,
dauil 3 Amyarniu 7%
(Alwig Y + A1 Fo x 2,797.02 um
7/100
TR v 42,754.48 ym

(a)

2.1.1 : Small General Service on Normal

Title S
&
\’b

Customer used Energy (kWh/Month) | 9,272.00 I 9,86
Section 1 Base Tariff
1.1 Energy Charge
Total (Baht) 36,240.54 | 385
1.2 Service Charge 31224 | 3%
Total Base Tariff (Baht) 36,552.78 | 388!
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 3,404.68 l 3,62
Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 2,797.02 | 2,97

Total Electricity Charge (Baht) 4275448 | 454

(b)

AN 3.41 NsilSeuisunismununisanabilinain @) Wsknsunisiniituasvaie (b)

TUSWNSUNAS19TU
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3.14 A lnivanisinihdiuglinae (PEA):
nsal 2.1.2 AaN15vuInLan ansUnR  (wsesusIndn 22 Alalaad)

Fefldudenmienuliuins PEA, Ussamgndn nsdl 2.1.2 Aamsvunaidn Smsn
Und (ussfusinndn 22 Alalaad) uavidenuansnadoya 6 1oy lUsunsuazLaninIsanIs
nsondeyaifiou mheliuazarlid 6 Wou wnthlgldmunsendeyasaqnluudend
Arlihwes PEA Tiasudou fagiuarliaunsofulusunsuseluld Tnewisnslusunsuuans
Tunw 3.42

lUsunsuazsun1sawaatliinanuSununiie i 6 Wweow s1edsmndsanulnin
210919193.14 Toe Tusunsuniausaguseandenmssiuamalnii 6 Wou anluudaviian
Tiflves PEA: nsdl 2.1.2 Aansvwimdn 8n51Unf (wsadiusindn 22 Alalaad) wanslunm
3.43

fdruagnudnuurnsduauuuiutulaiiuszneudedid 1 alwihgiu dwdl 2
Alinduuds (FO) uazdud 3 mnSyadniia 7% Wulunsdinslaihdmue uasnasiudy
Alinwansduumenation 2 dunds lneniswseuiisunisauiunsnalninein
Tusunsuves PEA uaslusunsufiadnedu uansianin 3.44

A1519 3.14 Andauliidn: nsal 2.1.2 Aanisvunatan easund (ksasusinin 22 Alaliad)

2.1 95 UnG
NIITBLADU
Aaasulain ANUINNT
(Un/ndae) (U/1how)
2.1.2 usssusnia 22 Alalaad 46.16
150 Viewsn (Miaed 0 - 150) 3.2484
250 yesiold (yiaed 151 - 400) 4.2218
\Au 400 daetuly (mised 401 Hu 4.4217
auly)




wihouliudns *
Service agency :

Data 6 months : 2oya 6 idou

dszian *
Type :

1a3a 6 hau
Data of 6 months

PEA

2.1.2 : Small General Service on Normal Tariff/Progressive Rate (Below 22 kV)

douii winglWith anlwifh (um)

Month Units (kWh.) Electricity bill
January unshau - 5,272 26,821.98
February nunius - 5,860 29,834.96
March iiunan - 6,400 32,601.99
April winou - 7,700 39,263.35
May wauman - 8,250 42,081.62
June finuou - 7,200 36,701.29
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AN 3.42 wanantnendusensuitauensoudsuiaurue il 6 wau annluwdandan i

294 PEA: 361 2.1.2 A9n159ua8n 9a51UnfA (Wsesusinia 22 Alalias)

2.1.2 : Small General Service on Normal Tariff/Progressive Rate (Below 22 kV)

Monthly electrical data

Title

o

N >
F R é\?}(’ &
&

é’s\

\\’&

Customer used Energy (kWh/Month) | 5,272.005,860.00[6,400.00/7,700.00[8,250.007,200.00

Section 1 Base Tariff

1.1 Energy Charge

First 150 kKWh ( st - 150th) (Baht) 487.26 | 48726 | 487.26 | 487.26 | 487.26 | 487.26
Next 250 kWh (151th - 400th) (Baht) 1,055.45 | 1,055.45 [1,055.45(1,055.45(1,055.45{ 1,055.45
Over 400 kWh (up from 401st) (Baht) 21,542.52|24,142.48[26,530.2032,278.41[34,710.35 30,067.56
Total (Baht) 23,085.23 | 25,685.19[28,072.9133,821.12[36,253.06/31,610.27
1.2 Service Charge (Baht/Month) 46.16 46.16 | 46.16 | 46.16 | 46.16 | 46.16
Total Base Tariff (Baht) 23,13139[25,731:35]28,119.07]33,867.28]36,299.22|31,656.43
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) [ 1.935.88 [ 2.151.79 [ 2350.08] 2,827.44[3,029.40] 2,643.84
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 1,75471 | 1,951.82 [2,132.84] 2,568.63 [ 2,753.00] 2,401.02
Total Electricity Charge (Baht) 26,821.98(29,834.9632,601.9939,263.35[42,081.62{36,701.29

A 3.43 Wsunsuinaueaguneazidennisannualii 6 wew mnluwdmilalninves
PEA: n3el 2.1.2 Aansvuiadn 8ns1Und (ussdusinnga 22 Alaliad)
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Ussivilvith  Uszimil 2.1 Aamsuunedn (Srsund)
Uszdufou  wnAu v WA, 2568 v
nsuFudngA Wi losdnlul@ (F) 36,72 AnNIR/mioy

usatulwin | wsedugngn 22 Alalaad

Alilwisiviinunslinwdsnulni 5272  wi
7‘ | | 2.1.2 : Small General Service on Normal
Title 2y
&
P
Customer used Energy (kWh/Month) I 5,272.00]5,8(
douit 1 drlwihgiu Section 1 Base Tariff
Aims 46.16 UM 1.1 Energy Charge
‘ First 150 kWh ( 1st - 150th) (Baht) 48726 | 48
s g 23,131.39 um
. * Next 250 kWh (151th - 400th) (Baht) 1,055.45 | 1,0¢
i 2 dlwilduys (Fy) Over 400 kWh (up from 401st) (Baht) 21,542.52 24,1
Sl x 1,935.88 um Total (Baht) 23,085.231256
A1Fe 1.2 Service Charge (Baht/Month) 46.16 4¢
il 3ei-1m§qﬁéuﬁu 7% Total Base Tariff (Baht) 23,131.39(25,7
o . Section 2 ( Ft.) Charge
(:;:t;:l) g+ F LTSaRL Used Energy x Ft.rate (Baht) I 1,935.88 I 21
Al Section 3 Tax 7%
Tndudinih 2621939 (Base Tariff + Ft) x 7/100 (Baht) 175471 ] 1,9¢
Total Electricity Charge (Baht) 26,821.98|29,8
(a) (b)

AN 3.44 nsiUSeuisun1sAuIUNsanatiinan (a) Tuswnsunsindiuasas (b)
TUSWNSUNAS19TU

3.15 A lnitvasnisinihdqugiinie (PEA):
N3l 2.2.1 Aansvuaidn 851 TOU (wseau 22-33 Alala)
slegldnudenmiesilifuinis PEA, Ussiamgndn nsdl 2.2.1 Aamswunaidn 80
TOU (usediu 22-33 Alaliad) uavidonuanwadaya 6 ou TUshNIuazLanIn1ganIsnsen
Foyaitou mirelniiuazatlnih 6 Wou anduligldunsendeyasisganluudmien
Ioiflhves PEA Tfasudu farduasgliaunsniulusunsuseluld Tasuthedlusunsuuandly
AN 3.45

TUsunsuazsunsawua i nUsuiamiiglniy 6 ey o19dernasnulnin
1NM19193.15 Toe Tsunsuiniaueagueasndeanmssumainih 6 Wou mnluudaien
IWfi1ves PEA: nsel 2.2.1 Aansunalan 8ms1 TOU (Wseay 22-33 Alaliad) wanslunin
3.46

Aldnuasnudnuarnsiuawuututulanusgneumediud 1 Arluihgiu daudn 2
Anbriiiuuys (FO wazdun 3 andyaania 7% Wuldaufinistiiiivun wasnasiudu
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Al wanssIIuAmenaten 2 dwmils Tnenisiuseuiisunisaiuianisanan tniinann
TUSHATUUDY PEA waglusunsunas1alu wananann 3.47

A1519 3.15 Andaanuluiin: nsdl 2.2.1 Aanisvuindn 8ms1 TOU (W59siu 22-33 Alaliad)

2.2 8RNIV (Time of Use Rate : TOU)
I ERERRIR
Ana Ul ANUSNNS
(UIN/nig) (Um/ihiow)
Peak Off Peak
2.2.1 U599 22 - 33 Ala 5.1135 2.6037 312.24
Tiad

szian * a L sgy =1 X
Type : 2:2.1 AANTTHPUIGLEN SamemuzananvaImsiznu (22 - 33 Alahas)

Ta3a 12 Lhau

Data of 12 months

903a 6 1o diaya 1 1iiau
Data-of 6. months Data for a month

wiaalwith Units (kWh.)

Data 6 months : 2oya 6 tGou

@ouii
month

arlnith (uw)
Etectricity bill

|
2423 On Peak | @i Off Peak

January unmien - 4360 | 4912 4151723
February nuamwius - 4760 5100 4446060
March fuen - 4950 5450 4668743
Apriluwiow - 5500 6200 5229697
May waumas  ~| 5750 1 6,500 54,716.71 1
June fiqwwn - 5300 5900 5017044

1%

AN 3.45 wanantenausensuiauenseuUsuauieliin 6 wau annluwdandanldin
294 PEA: nsal 2.2.1 AAnN15uNsLan 9ms1 TOU (Ws9siu 22-33 Alalias)
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2.2.1 : Small General Service on Time of Use Rate (TOU) (22 - 33 kV)

Monthly electrical data

Title Q A & Q » &

N N

Customer used Energy On Peak
(kWh/Month)

Customer used Energy Off Peak
(kWh/Month)

Section 1 Base Tariff

4,360.00 | 4,760.00 (4,950.00| 5,500.005,750.00( 5,300.00

4,912.00 | 5,100.00 (5,450.00| 6,200.00|6,500.00 5,900.00

1.1 Energy Charge

Total (Baht) 35,084.23 | 37,619.13 |39,501.99] 44,267.19 46,326 68[ 42,463.38
1.2 Service Charge (Baht/Month) 31224 | 31224 | 31224 | 31224 | 31224 | 31224
Total Base Tariff (Baht) 35,396.47 | 3793137 |39,812.23|44,579.43 |46 638 92 42,775.62
Section 2 ( Ft.) Charge
Used Energy x Ftrate (Baht) [ 340468 [ 362059 [ 381888 429624 [ 449820 411264 | [ [ [ [ [
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 271608 | 290864 | 305432 3,421.30 | 357960 | 3,282.18
Total Electricity Charge (Baht) 41517.23 | 44,460.60 |46,687.43| 52,296.97| 54,716.71 50,170.44

M 3.46 Wsunsuiaueasuseasideanisawina i 6 weou annluwdwmilamluihves
PEA: n3el 2.2.1 Aan1suunadn 8ms1 TOU (wsadiu 22-33 Alalaad)

Ussimlaih | Usuianil 2.2 flanmsuunaiin (8as Tou)
Usgdufiou  unsau v nA. 2568 v
nsuudngan Wi lnesn Tusi (F,) 3672 | amed/mio

usaidlai  wseiu 22-33 Alaload v

UinumslEwaanuluiigas On Peak 4,360.00 | wis
USanaumslindsanulniingoe Off Peak 4912.00 + wiaw
WBanansldndamilufiigas Holiday 000 wim 2.2.1 : Small General Service on Time of
! UK J [ |
YN = = Title IS
B\ &P
O
@ J P
Customer used Energy On Peak
4,360.00 | 4,7
) (KWh/Month) '
£ v
1 g Customer used Energy Off Peak 451500 | st
A3 31224 umn (kWh/Month) % i
sauAn g 35,396.47 um Section 1 Base Tariff
i 2 AnlwiduuYs (F,) 14 EnergyCharge
% R Total (Baht) 35,084.23 | 376
i 27y 1.2 Service Charge (Baht/Month) 31224 | 31
t
il 3 fru B Total Base Tariff (Baht) 35,396.47 | 37¢
i 3 Amndyaditu 7% Section 2 ( Ft) Charge
(;jiv;ﬁnpuwh Fo x 2,716.08 um Used Energy x Ft.rate (Baht) l 3,404.68 l 36
o Section 3 Tax 7%
TEuA WA 41,517.23 um (Base Tariff + Ft) x 7/100 (Baht) 271608 | 29
Total Electricity Charge (Baht) 41517.23 | 444

(@) (b)
AN 3.47 NMsiUSeuisun1sAuINIsAnA A0 (@) Tuswnsunsindiuasas (b)
TUSWNSUNAS19TU
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3.16 MsauauAlnivanisinidiuglinie (PEA):
n5al 2.2.2 AAN1TVUIALEAN 9751 TOU (W399un1n3n 22 Alalaad)

Fofldeudonmizsnulsiudns PEA, Usetangndn nsdl 2.2.2 Aamsvunaidn §as1 TOU
(wssfusiindn 22 Alalaad) wazidenuaninadoya 6 ey TsunsuazuansinIanIInTen
foyaitou mirwlwihuazarlnih 6 Wou Mnduligldnunsondeyasaqmnluudemian
Inifihvs PEA Tiasuou fastuagliausoiulusunsuseluld Tnevisnddusunsuuandlu
NN 3.48

TUsunsuagsumsmuaavitannUsinaumiag i 6 e 9rdemndeauluii
21nM19193.15 e Waunsuhiaueasuneasdeanssuneliih 6 e wnlundawiian
Tniflwes PEA: nsdl 2.2.2 Aanisawinidn 8§51 TOU (ussdusinngi 22 Alaliad) uanslunin
3.49

fdruagnudnuurnsduauuuiutulaiiuszneudedid 1 alwihgiu dwdl 2
Anlihiunds (FO) uazduil 3 manSyadiia 7% ulumaiinisliindvun wagnasiuiiy
Abiihazuansduumenalioy 2 dunds laen1siSeuieunisaminnmsane lifiein
Tusunsuwes PEA uarlUsunsufiad sty uansdanin 3,50

A1519 3.16 Andulid: nsdl 2.2.2 Aan1svuakan 8751 TOU (h5asiusnnin 22 Alalias)

2.2 9919191192912819997151% (Time of Use Rate : TOU)
SNIITIBLADU
Anaaulain AUINNT
(U/nn) (V/1hu)
Peak Off Peak
2.2.2 ussiusint 22 Ala 5.7982 2.6369 46.16
Tad




Data 6 months: 2oya 6 1dou

douii

wizuliudns *
Service agency :

PEA

: 2.2.2 : Small General Service on Time of Use Rate (TOU) (Below 22 kV)

daya 1 1iau
[ r a montt

wminulwWith Units (kWh.)

223 On Peak = af2a Off Peak

a1 Inih (uw)

Electricity bill

January unsau
February nunwius
March iiunau
April wasnAu
May wauwnAu

June iinuou

<

2,360
2,760
2,950
3,500
3,750
3,300

2912
3,100
3,450
4,200
4,500
3,900

24,978.55
28,221.65
30,600.11
36,639.24
39,252.80
34,355.53

161

AN 3.48 wanantinaglusunsutauensanUsunamiglni 6 weu anluwdsrdanlwii
2949 PEA: N6l 2.2.2 A9n159U9LEN 98151 TOU (h5asusnnii 22 Alalaad)

2.2.2 : Small General Service on Time of Use Tariff (TOU tariff) (Below 22 kV)

Monthly electrical data

Title & S & VQ& o \\)oe,
v /&

&m’;zrn‘t’:‘)ed SRR On Pacy 2:360.00 2,760.00 [2.950.00[3,500.00[3,750.00{3.300.00
&mﬂi’n:;)ed Energy ORFec 2,912.00|3,100.00 [3,450.0014,200.00}4,500.00]3,900.00
Section 1 Base Tariff
1.1 Energy Charge
Total (Baht) 21,36240]24177.426,202.0031,368.6833,609.3929,417.97,
1.2 Service Charge (Baht/Month) 4616 | 4616 | 4616 | 46.16 | 4616 | 46.16
Total Base Tariff (Baht) 21,408.56| 24,223.58[26,248.1631,414.84[33,655.4629,464.13
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 1.935.88 [ 2,151.79 [2350.08] 2,827.44]3,029.40] 2.643.84 |
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 1,634.11 [ 1,846.28 [2,001.88] 2,396.96 [ 2,567.94] 2,247.56

Total Electricity Charge (Baht) 24,9785 28,221.65[30,600.11[36,639.2439,252.80[34,355.53

A 3.49 WsunsuiaueaiuseasiBeansaiwana i 6 oy annluwdwmilemluihves
PEA: n3el 2.2.2 Aamswunaidn 8n31 TOU (wswiwsnndt 22 Alalias)




162

Ysztmlnih | Usziand 2.2 AamsvunaEan (8as1 TOU)
ﬂiﬂd’llaﬂﬂ UNTIAN v wWA. 2568 v
nsFudnsar v lnodnlulf (F) 36.72  amsi/mioe

useidldn  ussdusngt 22 Alaload v

Yiuaumslowdanulwiigag On Peak 2,360.00 wis
Unanslimasnuliiegg off Peak 2,912.00 wie
Uanaumslawdaanlviingae Holiday 0.00  wiw
2.2.2 : Small General Service on Time of
@ nady
Title Q
o@
O
W
.3
e Customer used Energy On Peak 236000 2.7¢
Asns 46.16 UM (kWh/Month) )
] Customer used Energy Off Peak
; 912, Rl
Fauen g 21,408.56 um (kWh/Month) 2,912.00(3.1
dui 2 Aty ( Ft) Section 1 Base Tariff
Frnundaanluih x 1,935.88 U 1.1 Energy Charge
wF Total (Baht) 21,362.40[ 24,1
P 1.2 Service Charge (Baht/Month) 46.16 4
dufi 3 DMVYIGIORNIRL T Total Base Tariff (Baht) 21,408.56 (24,2
(Flsifgu + A1 Fo) x 1,634.11 U Section 2 ( Ft.) Charge
/100 Used Energy x Ft.rate (Baht) ] 1,935.88 | 21
FmFudlvif 24,978.55 UM Section 3 Tax 7%
(Base Tariff + Ft.) x 7/100 (Baht) 1,634.11 [ 18
"N a s, 7/ S— . Total Electricity Charge (Baht) 24,978.55|28,2

(@) (b)
A 3.50 NMsLUSeuigunseuniIsana bilinain (a) Tuswknsunsiniiuasvaie (b)
TUSWNSUNAS19TU



163

UNfl 4 NANISAEBUNAINY tashavaIn1sunluTduase
4.1 @un15hulUsHNTY

TUsunsuUszifiunisamussuundsnunasniinddmiuiinendeilunuy online
Hulusunsuildifissoyaludruvesszuulnih Ussinnuesgndn wasmheliih ainluwdend
Al udrthundundounduiieliausalinseginansenuresnsiafassuuiead
wasaindld Hesznaumsidaseduaserfinddomnzandmiumsinda arlddreEudu o
lihaundenievdanisinds iiledlduansnyseduaudualddedies uonaini
TWsunsufakunnindniidessesfunazauiniiuiifisodd fagdunsdelifaulafafeszuy
\waduasefindannnfiansana I yauvesiuiiinnedovesmuesagiinisnaunud
wngausoly Sntslusunsuiddivindumsdunndudoionmausulumsfiiuinge

4.2 wavasn1sunluldeuves MEA nsdl 1.1

Uszananansussiiuiuamanisindesyuuuiamaduaienfindlimnyaufunan
Foamsveslfnunarinasgiug duiu MEA nsdl 1.1 wanslunmuagiitumaunisdumds
mwlnefiseaziBonsal

1) flvifnadsain MEA nsdl 1.1 Thusgende snsiuni wuufamih (sitfiu 150 wiae
Aafiaw) nieay MuIlan naswvesmbiiimsienitgliihandeya 6 wau

2) Sruumheliiiedsdoiteulnuszanunsandeya 6 Weu dudaldain wasm
voamhelitwaamses 6

3) elihanasuszinanislasedeseiieu Auinildann sagauosiilniiiadouas
Srunumbelniineds [=(1x@)]

8) Srurumiiglifiedesdenidy (Usyaanisann 30 Juseifiow) Auimen $1uau
mhglwihdeiReumseaie 30 [=(2)/30]

5) Sruumbeliiedsrediniainarsiuinsrerindiu-nszenfindan fanunsanan
sl lneldunawaduatoninglddaus 8.00u.-17.00u. (Ussananisannu3una
A duuaInnnszonfing 9 Falussetu 1 Yuil 24 2lu9) Mudmen S1uumiae
nifiadesioieiumaag 24 udanmdae 9 [=(a)/24)9]

6) elilnedssoTuiiinlugigiat 8.00u.-17.00u. fmusan avbiiedeviisay
Ao uumhelrlihadesedisiainatsiu [=(1x(5)

7) allihlaeedeseioufiislugiaian 8.00u.-17.00u. fuwman milvileswedsse
FuiiAslutanan 8.00u.-17.00u. ga 30 [=(6)x30]

8) dosmsanUutaluiniiisluragaan 8.00u-17.00u. vestaufou {ldmuauise
Beonwesifudanudesnmsandiliiitlddousd 10-100%
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v

9) dwanarliliilneadsiinlugaenan 8.001.-17.00u. vewiadoundsainnisinds
STUULadNase1ings0% anarbiialutisainansty fmuman atliilneiede
soieuMiAnluraanan 8.00u.-17.00u. guefidudmiudesnsanuimailvily
P911a1na193u [=(7)x(8)]

10) Anlnifnavmdelneaasiidosdnedoiou mondiannnisinaissuuwaduatefing
AIUAN[=((7)-(9)+((4)-(5))x30x(1))]

11) Usvanminisindaaduasenfindimunyaud vumsania AuInen S1uIumLIe
TWfadesevianainaisiu wms 4 [=(5)/4]

12) UszananisenldineEusiu Weunsuasfteyauszanansanlddefidenlosiuids
waduasefindTlusunsumwinend 5 Alatad, 10 Alatnd e 15 Alatnd

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh qﬂﬁ'ﬁ_'m Investment planning

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht Electricity units (dWH) Compartson’chaet
Y I — Charge Units
i it en
Bal Febi M Mpr M dm T T RrTr I e, My b B Rl Mar Apr My 0m TOUUS

Electricity charge from type 1.1 : Residential Service on Normal Tariff / Progressive Rate 4.13 Baht/Unit
(Below 150 Units/month) average per unit
Average number of electricity units per month as estimated from Data 6 months 117.50 Units /Month
Electricity charge based on average monthly estimate 484.92 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 3.92 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar 1.47 Daytime units

panels from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24
hours))

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 6.06 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 181.85 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month 145.48 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month 339.45 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for instal!ation 5 kw

The estimated initial cost is 438,421.47 Baht

AN 4.1 UsEUanan1sUSEE UL UININISARRAISEUULNLYAAREIR1 N g LN saufuAIY
AoIN15VRldULAEIIRNSEIN dmSU MEA NSl 1.1
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Electricity charge from type 1.1 : Residential Service on Normal Tariff / Progressive Rate (Below 150

Units/month) =2886.9/705 4.09 Baht/Unit

Average number of electricity units per month as estimated from Data 6 months =705/6 117.50 Units /Month
Electricity charge based on average monthly estimate =4.09*117.50  481.15 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =117.50/30 3.92 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 1.47 Daytime units
from 8.00-17.00 hrs. (Estimated from the 1t of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(3.92/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.09*1.47 6.01 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =6.01*30 180.43 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =180.43"80% 144.35 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month =(2385.33-1908.26) +(((44.84-16.81)*30)*4.73) 336.81 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation ~ IF(1.47/4=0,""IF(1.47/4<=17,5,IF(1.47/4<=12,10,15))) 5 kw

The estimated initial cost is 438,421.47 Baht

AW 4.2 FURBUNTAMLIUKANTUTHEURINNNNTAAAITEUULHITaALaing N gay
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricity units (KWh) Comparison chart
N — Charge Units
—_— Months Months e Months
Jan Feb  Mar  Apr May Jun Jan Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun

Electricity charge from type 1.2 : Residential Service on Normal Tariff / Progressive Rate (Over 150 Units/month) 4.96 Baht/Unit
average per unit
Average number of electricity units per month as esti d from Data 6 1,345.17 Units /Month
Electricity charge based on average monthly estimate 6,677.36 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 83.47 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 2,504.01 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month 2,003.21 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime
Average remaining electricity bill to be paid per month 4,674.15 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 5 kw

The estimated initial cost is 438,421.47 Baht
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Electricity charge from type 1.2 : Residential Service on Normal Tariff / Progressive Rate (Over 150 Units/month) 4.96 Baht/Unit

average per unit =40064.13/8071

Average number of electricity units per month as estimated from Data 6 months =8071/6 1,345.17 Units /Month
Electricity charge based on average monthly estimate =4.96"1345.17 6,677.36 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =1345.17/30 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the 1t of light intensity of 9 hours per day, 1 day has 24 hours) =(44.84/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.96*16.81 83.47 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =83.47*30 2,504.01 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =2504.01*80% 2,003.21 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month =(2504.01-2003.21)+(((44.84-16.81)*30)*4.96) 4,674.15 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =!F(16.81/4=0,""IF(16.81/4<=7,5,F(16.81/4<=12,10,15))) 5 kW

The estimated initial cost is 438,421.47 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricityunits used each month

Comparison chart

Electricity charge (Baht) Electricity units (kWh)

” — Charge Units
'/ el

Months
Jan Feb Mar Apr May Jun

Jan  Feb Mar

- Months
Apr  May Jun

Months
Jan Feb  Mar Apr May Jun
Electricity charge from type 1.3.1 : Residential Service on Time of Use Tariff (TOU tariff) (12 - 24 kV)

o 4.46 Baht/Unit
average per unit

Average number of electricity units per month as estimated from Data 6 months 6,780.33 Units /Month

Electricity charge based on average monthly estimate
Average number of electricity units per day (estimated from 30 days per month)

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)

Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month
The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month

After installing the solar cell system

Estimate the appropriate solar cell power for installation

The estimated initial cost is

30,221.81 Baht/Month
226.01 Units/Day
84.75 Daytime units

377.77 Baht/Day
11,333.18 Baht/Month
80%
9,066.54 Baht/Month

21,155.26 Baht/Month

15 kW

939,951.53 Baht
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Electricity charge from type 1.3.1 : Residential Service on Time of Use Tariff (TOU tariff) (12 - 24 kV)

average per unit =181330.83/40682 446 Baht/Unit
Average number of electricity units per month as estimated from Data 6 months =40682/6 6,780.33 Units /Month
Electricity charge based on average monthly estimate =4.46"6780.33 30,221.81 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =6780.33/30 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. ( ted from the 1t of light intensity of 9 hours per day, 1 day has 24 hours) =(226.01/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.46*84.75 377.77 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =377.77*30  11,333.18 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =11333.18"80% 9,066.54 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month =(11333.18-9066.54) +(((226.01-84.75)*30)*4.46) 21,155.26 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =!F(84.75/4=0,""IF(84.75/4<=7,5,|F(84.75/4<=12,10,15))) 15 kW

The estimated initial cost is 939,951.53 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh /7 HOME  fessibitity sconomics  Investment planning

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricityunits (kWh) Comparison chart
k e — Charge Units
S S
—_ Months — 2t 1l - Months — — Months
Jan Feb  Mar Apr May Jun Jan Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun

Electricity charFe from type 1.3.2 : Residential Service on Time of Use Tariff (TOU tariff) (Below 12 kV) 4.72 Baht/Unit
average per unit
Average number of electricity units per month as estimated from Data 6 months 1,345.17 Units /Month
Electricity charge based on average monthly estimate 6,351.60 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 79.39 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 2,381.85 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month 1,905.48 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime
Average remaining electricity bill to be paid per month 4,446.12 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 5 kw

The estimated initial cost is 438,421.47 Baht

AN 4.7 Useunanan1sUse Uk uInIan1SAnMISEUULNLYaa waIa1in g L saufuay
ADIN15V0 TN ULAZIINTEINY @IS MEA N3l 1.3.2



171

Electricity charge from type 1.3.2 : Residential Service on Time of Use Tariff (TOU tariff) (Below 12 kV) 4.72 Baht/Unit

average per unit =38109.57/8071

Average number of electricity units per month as estimated from Data 6 months =8071/6 1,345.17 Units /Month
Electricity charge based on average monthly estimate =4.72*1345.17 6,351.60 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =1345.17/30 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the 1t of light intensity of 9 hours per day, 1 day has 24 hours) =(44.84/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.72*16.81 79.39 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =79.39*30 2,381.85 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =2381.85*80% 1,905.48 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(2381.85-1905.48)+(((44.84-16.81)*30)*4.72) 4,446.12 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =IF(16.81/4=0,""|F(16.81/4<=7,5,IF(16.81/4<=12,10,15))) 5 kw

The estimated initial cost is 438,421.47 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricity units (KWh) Comparison chart
l 2228 L) — Charge Uniits
- Months ‘ Sl L Months — " Months
Jan Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun Jan Feb Mar Apr May Jun

Electricity char?e from type 2.1.1 : Small General Service on Normal Tariff / Progressive Rate (12 - 24 kV) 4.62 Baht/Unit
average per unit
Average number of electricity units per month as estimated from Data 6 months 6,780.33 Units /Month
Electricity charge based on average monthly estimate 31,354.84 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 391.94 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 11,758.07 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month 9,406.45 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month 21,948.39 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 15 kW

The estimated initial cost is 939,951.53 Baht
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Electricity charge from type 2.1.1 : Small General Service on Normal Tariff / Progressive Rate (12 - 24 kV) 4.62 Baht/Unit

average per unit =188129.05/40682

Average number of electricity units per month as estimated from Data 6 months =40682/6 6,780.33 Units /Month
Electricity charge based on average monthly estimate =4.62"6780.33 31,354.84 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =31354.84/30 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(226.01/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.62*84.75 391.94 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =391.94*30 11,758.07 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =11758.07*80% 9,406.45 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid permonth  =(11758.07-9406.45)+(((226.01-84.75)*30)*4.62) 21,948.39 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =!F(84.75/4=0,""|F(84.75/4<=75,F(84.75/4<=12,10,15))) 15 kW

The estimated initial cost is 939,951.53 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Comparison chart

Electricity charge (Baht) Electricity units (KWh)

— Charge Uniits

S

Months
Mar  Apr May Jun

Months
May Jun

Months

May Jun Jan  Feb

Jan Feb  Mar  Apr Apr

Electricity charge from type 2.1.2 : Small General Service on Normal Tariff / Progressive Rate (Below 12 kV)

e 4.97 Baht/Unit
average per unit

1,345.17 Units /Month

6,686.63 Baht/Month
44.84 Units/Day
16.81 Daytime units

Average number of electricity units per month as estimated from Data 6 months
Electricity charge based on average monthly estimate

Average number of electricity units per day (estimated from 30 days per month)

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 83.58 Baht/Day

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)

Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month
The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month

After installing the solar cell system

Estimate the appropriate solar cell power for installation

The estimated initial cost is

2,507.49 Baht/Month
80%
2,005.99 Baht/Month

4,680.64 Baht/Month

5 kw
438,421.47 Baht
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illee:tar::elt;;huar:i;:e from type 2.1.2 : Small General Service on Normal Tariff / Progressive Rate (Belov;‘ligﬂlg)jg/goﬁ 4.97 Baht/Unit
Average number of electricity units per month as estimated from Data 6 months =8071/6 1,345.17 Units /Month
Electricity charge based on average monthly estimate =4.97*1345.17 6,686.63 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =1345.17/30 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(44.84/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.97*16.81 83.58 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =83.58*30 2,507.49 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity di 1t occurs between 8:00 AM and 5:00 PM throughout the month =2507.49*80% 2,005.99 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(2507.49-2005.99)+(((44.84-16.81)*30)*4.97) 4,680.64 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =/F(16.81/4=0,""F(16.81/4<=7,5,F(16.81/4<=12,10,15))) 5 kw

The estimated initial cost is 438,421.47 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity units used each month
Electricityunits (kWh)

The graph shows the electricity charge used each month

Electricity charge (Baht) Comparison chart

| 1] — Charge Units

i I

Months
Jan Feb  Mar Apr May Jun Jan Feb  Mar Apr May Jun

Months Months

Jan Feb  Mar  Apr  May Jun

Electricity charge from type 2.2.1 : Small General Service on Time of Use Tariff (TOU tariff) (12 - 24 kV)

average per unit

Average number of electricity units per month as d from Data 6 th

Electricity charge based on average monthly estimate
Average number of electricity units per day (estimated from 30 days per month)

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)

Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month
8:00 AM and 5:00 PM throughout the month

After the installation of the solar cell system 80% from electricity costs during daytime

The ge electricity di occurs b

Average remaining electricity bill to be paid per month
After installing the solar cell system
Estimate the appropriate solar cell power for installation

The estimated initial cost is

4.46 Baht/Unit
6,780.33 Units /Month
30,221.81 Baht/Month
226.01 Units/Day
84.75 Daytime units

377.77 Baht/Day
11,333.18 Baht/Month
80%
9,066.54 Baht/Month

21,155.26 Baht/Month

15 kw

939,951.53 Baht
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Electricity charge from type 2.2.1 : Small General Service on Time of Use Tariff (TOU tariff) (12 - 24 kV) 4.46 Baht/Unit

average per unit =181330.83/40682

Average number of electricity units per month as estimated from Data 6 months =40682/6 6,780.33 Units /Month
Electricity charge based on average monthly estimate =4.46*6780.33 30,221.81 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =6780.33/30 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(226.01/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.46*84.75 377.77 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =377.77*30  11,333.18 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =11333.18*80% 9,066.54 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(11333.18-9066.54)+(((226.01-84.75)*30)*4.46) 21,155.26 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =F(84.75/4=0,""|F(84.75/4<=7,5,F(84.75/4<=12,10,15))) 15 kW

The estimated initial cost is 939,951.53 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricityunits used each month
Electricity charge (Baht) Electricity units (kWh) Comparison chart
2o — Charge Units
g rp— 7,)//
Months Months — Months
Jan Feb  Mar Apr May Jun Jan  Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun

Electricity charge from type 2.2.2 : Small General Service on Time of Use Tariff (TOU tariff) (Below 12 kV) 4.72 Baht/Unit
average per unit
Average number of electricity units per month as estimated from Data 6 months 1,345.17 Units /Month
Electricity charge based on average monthly estimate 6,351.60 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 79.39 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 2,381.85 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The ge electricity di t occurs b 8:00 AM and 5:00 PM throughout the month 1,905.48 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime
Average remaining electricity bill to be paid per month 4,446.12 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 5 kw
The estimated initial cost is 438,421.47 Baht
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Electricity charge from type 2.2.2 : Small General Service on Time of Use Tariff (TOU tariff) (Below 12 kV) 4.73 Baht/Unit

average per unit =38165.24/8071

Average number of electricity units per month as estimated from Data 6 months =8071/6 1,345.17 Units /Month
Electricity charge based on average monthly estimate =4.73*1345.17 6,360.87 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =1345.17/30 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(44.84/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.73*16.81 79.51 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =79:51*30 2,385.33 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =2385.33*80% 1,908.26 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(2385.33-1908.26)+(((44.84-16.81)*30)*4.73) 4,452.61 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =IF(16.81/4=0,""|F(16.81/4<=7,5,1F(16.81/4<=12,10,15))) 5 kw

The estimated initial cost is 438,421.47 Baht
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Investment evaluation form of solar energy system for general residences; Online

2

X

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricity units (kWh) Comparison chart
T3 IS — Charge Units
St ——

| Soatiis Months Months
Jan  Feb Mar  Apr  May Jun Jan Feb  Mar  Apr May Jun Jan Feb Mar Apr May Jun

Electricity charge from type 1.1.1 : Residential Service on Normal Tariff (Below 150 kWh/month)

5 4.09 Baht/Unit
average per unit

Average number of electricity units per month as estimated from Data 6 months
Electricity charge based on average monthly estimate
Average number of electricity units per day (estimated from 30 days per month)

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)

Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month
The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month

After installing the solar cell system

Estimate the appropriate solar cell power for installation

117.50 Units /Month

481.15 Baht/Month
3.92 Units/Day
1.47 Daytime units

6.01 Baht/Day
180.43 Baht/Month
80%
144.35 Baht/Month

336.81 Baht/Month

5 kw

The estimated initial cost is 438,421.47 Baht
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Electricity charge from type 1.1.1 : Residential Service on Normal Tariff (Below 150 kWh/month)

average per unit =2886.9/705 4.09 Baht/Unit
Average number of electricity units per month as estimated from Data 6 months =705/6 117.50 Units /Month
Electricity charge based on average monthly estimate =4.09*117.50 481.15 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =117.50/30 3.92 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 1.47 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(3.92/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.09*1.47 6.01 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =6.01*30 180.43 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =180.43*80% 144.35 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid permonth  =(180.43-144.35)+(((3.92-1.47)*30)*4.09) 336.81 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =/F(1.47/4=0,""IF(1.47/4<=75,IF(1.47/4<=12,10,15))) 5 kw

The estimated initial cost is 438,421.47 Baht

AN 4.18 TURDUNITAUIUNANTUTLTUUUININTAAAIST UL AA kA1 AN gl
WNgaNiuANaBIN15Ue Il I uLariNnIgIua dmSU PEA 3l 1.1.1

4.11 wavaan1sinld1geuves PEA nsal 1.1.2

Uszaanan1susziiuluImensinfssruuuaaauasofing ivsngauiuaiudesns
VYOI ITNURATNINTFINT MTU PEA N3l 1.1.2 wansluniniazivunsunisiuinieninlag
fneazidunnil

13) drlwiiadeann PEA nsdl 1.1.2 Thwegende sasiund wuuiami (s 150 wie
awow) vihear AwInilaaIn nasmvasAliihnsaeniigliihaindeya 6 weu

14) ﬁiﬁU’JHMﬂ’JHiWﬁWLa?ilEJ(51'6Laauiﬂﬂﬂizmmﬂﬁﬁ]m%aﬁﬂa 6 Lhou ATUINLARIN NATI
vaamieliihiosamsee 6

15) Anlulfhanmsusganunisiagiedsdeiiiou Awaldnn waguuesrlniiadouas
Sunumbelniiiaede [=(1x(2)]

16) Srwaumibeliedssenaty (Uszunansan 30 Sudeiiou) AuInen $1uay
wihglnisefaunisiig 30 [=(2)/30]

17) Sruaumhg liheasserasainatsufinszenfindiu-nszonfindan fiaunsanan
Adslnilneldunaraduatoringlanaus 8.00u.-17.00u. (Uszunanisannd3unal
auduasInnszonfing 9 dalusdetu 1 Judl 24 4alus) Arwrnann Swrume
il adesiorieiumsde 24 udamdae 9 [=(4)/20)%9]

18) Al lnendsseTuiiinlugasian 8.001.-17.00u. Awimen mliitedeniivaz
auseaumhelihiadesessnainanatu [=(1)x()]

19) Al lneeasseoufiinlugianat 8.00u.-17.00u. fuwnan mlwihlnowedsde
Fuiivinlugiaan 8.00u.-17.004. Aed 30 [=(6)x30]



182

20) #ipansanU3uaiA i iiAslugaaan 8.001.-17.00u. vesiuieou fldmuause
Bonwodifusmudesnisanaluiilddaus 10-100%

21) druaaliilagiedsfiinlugaenan 8.00u.-17.00u. vesrafoundaInnshnda
SEUUWAARATng80% narbiialugisnainastu fmuimen allninlaeiade
seieuiiAnlugIaan 8.00u.-17.00u. gauvssidudanudeanisanyIualudily
219818197 [=(7)x(8)]

22) eliiaandelnsiadefidesinoreiou MondnnisindessuuwadLaseiing
AUIAN[=((7)-(9))+((D-(5)x30x(1)]

23) Uszanansidneaduatonindfivunsaudmiunsings fuiaan S1uunLae
TWinadeserawianansiu ws 4 [=(5)/4]

24) Yszanunsanliareisudu lsunsuagidoyauszanumsaldseidenlotuigs
waduaseindTlusunsumwinend 5 Alatad, 10 Alatnd e 15 Alatnd

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh /7 HOME ety sonomics  Investment planning

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricity units (kWh) ‘Comparison; chact
s pLiEiEzare T G g
Months e & Months = —————————— Months
Jan Feb  Mar  Apr May Jun Jan Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun
:I,e;:;fz;h:,::s from type 1.1.2 : Residential Service on Normal Tariff (Over 150 kWh/month) 4.96 Baht/Unit
Average number of electricity units per month as estimated from Data 6 months 1,345.17 Units /Month
Electricity charge based on average monthly estimate 6,677.36 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 83.47 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 2,504.01 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The ge electricity di t occurs b 8:00 AM and 5:00 PM throughout the month 2,003.21 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime
Average remaining electricity bill to be paid per month 4,674.15 Baht/Month
After installing the solar cell system
Estimate the appropriate solar cell power for installation 5 kw
The estimated initial cost is . 438,421.47 Baht
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Electricity charge from type 1.1.2 : Residential Service on Normal Tariff (Over 150 kWh/month)

average per unit =40064.13/8071 4.96 Baht/Unit
Average number of electricity units per month as estimated from Data 6 months =8071/6 1,345.17 Units /Month
Electricity charge based on average monthly estimate -4.96*1345.17 6,677.36 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =1345.17/30 44.84 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 16.81 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)=(44.84/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.96*16.81 83.47 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =83.47*30 2,504.01 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =2504.01*80% 2,003.21 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid permonth  =(2504.01-2003.21)+(((44.84-16.81)"30)*4.96) 4,674.15 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =!F(16.81/4=0,""IF(16.81/4<=7,5,F(16.81/4<=12,10,15))) 5 kw

The estimated initial cost is 438,421.47 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month

Electricity charge (Baht) Electricityunits (KWh) Comparison chart

OTSTS ~— — Charge Units

~ Months
May Jun

Months
May Jun

Months

Jan Feb  Mar  Apr Jan  Feb  Mar Apr May Jun Jan Feb Mar Apr

Electricity charge from type 1.2.1 : Residential Service on Time of Use Rate (TOU) (22 - 33 kV)

average per unit

Average number of electricity units per month as from Data 6

Electricity charge based on average monthly estimate
Average number of electricity units per day (estimated from 30 days per month)

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels
from 8.00-17.00 hrs. (Esti d from the of sunlight ity of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month

The occurs b

ge electricity di 1 8:00 AM and 5:00 PM throughout the month

After the installation of the solar cell system 80% from electricity costs during daytime

ge r ity bill to be paid per month
After installing the solar cell system
Estimate the appropriate solar cell power for installation

The estimated initial cost is

4.48 Baht/Unit
10,780.33 Units /Month
48,308.23 Baht/Month

359.34 Units/Day
134.75 Daytime units

603.85 Baht/Day

18,115.59 Baht/Month
80%

14,492.47 Baht/Month

33,815.76 Baht/Month

15 kW
939,951.53 Baht
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Electricity charge from type 1.2.1 : Residential Service on Time of Use Rate (TOU) (22 - 33 kV) 4.48 Baht/Unit

average per unit =289849.38/64682

Average number of electricity units per month as estimated from Data 6 months =64682/6 10,780.33 Units /Month
Electricity charge based on average monthly estimate =4.48*10780.33 48,308.23 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =10780.33/30 359.34 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 134.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) —(359 34/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.48*134.75 603.85 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =603.85*30 18,115.59 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =18115.59*80% 14,492.47 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid permonth  =(18115.59-14492.47)+(((359.34-134.75)*30)*4.48) 33,815.76 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =IF(134.75/4=0,""IF(134.75/4<=7,5F(134.75/4<=12,10,15))) 15 kW

The estimated initial cost is 939,951.53 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricityunits (kWh) Comparison chart
tale — Charge Units
Months — “—— Months L — " Months
Jan Feb  Mar  Apr May Jun Jan Feb  Mar Apr  May Jun Jan Feb Mar Apr May Jun

Electricity charge from type 1.2.2 : Residential Service on Time of Use Rate (TOU) (Below 22 kV) 4.77 Baht/Unit
average per unit
Average number of electricity units per month as estimated from Data 6 months 6,780.33 Units /Month
Electricity charge based on average monthly estimate 32,318.26 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 403.98 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 12,119.35 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The ge electricity di 1t occurs between 8:00 AM and 5:00 PM throughout the month 9,695.48 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month 22,622.78 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 15 kW

The estimated initial cost is 939,951.53 Baht
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Electricity charge from type 1.2.2 : Residential Service on Time of Use Rate (TOU) (Below 22 kV) 4.77 Baht/Unit

average per unit =193909.58/40682

Average number of electricity units per month as estimated from Data 6 months =40682/6 6,780.33 Units /Month
Electricity charge based on average monthly estimate =4.77*6780.33 32,318.26 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =6780.33/30 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) — (226.01/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4;77*B4.75 403.98 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =403.98*30 12,119.35 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =12119.35*80% 9,695.48 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(12119.35-9695.48)+(((226.01-84.75)*30)*4.77) 22,622.78 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =!F(84.75/4=0,""IF(84.75/4<=7,5,F(84.75/4<=12,10,15))) 15 kw

The estimated initial cost is 939,951.53 Baht
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_  Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricity units (KWh) Commparison chart
i} e ) —Charge — units
- Months ‘— Months — " Months
Jan Feb  Mar  Apr May Jun Jan  Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun

Electricity char_ge from type 2.1.1 : Small General Service on Normal Tariff/Progressive Rate (22 - 33 kV) 4.61 Baht/Unit
average per unit
Average number of electricity units per month as estimated from Data 6 months 10,780.33 Units /Month
Electricity charge based on average monthly estimate 49,655.27 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 359.34 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 134.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 620.69 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 18,620.72 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The ge electricity occurs 8:00 AM and 5:00 PM throughout the month 14,896.58 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month 34,758.69 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 15 kW

The estimated initial cost is 939,951.53 Baht
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Electricity charge from type 2.1.1 : Small General Service on Normal Tariff/Progressive Rate (22 - 33 kV) 4.61 Baht/Unit

average per unit =297931.59/64682

Average number of electricity units per month as estimated from Data 6 months =64682/6 10,780.33 Units /Month
Electricity charge based on average monthly estimate =4.61*10780.33 49,655.27 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =10780.33/30 359.34 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 134.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(134.75/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.61*134.75 620.69 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =620.69*30 18,620.72 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =18620.72*80% 14,896.58 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  ={18620.72-14896.58)+(((359.34-134.75)*30)*4.61) 34,758.69 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =!F(134.75/4=0,"|F(134.75/4<=75,F(134.75/4<=12,10,15))) 15 kw

The estimated initial cost is 939,951.53 Baht
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8) samsanUuiaAlnihiiAslugasian 8.00u.-17.00u. vesiuiou fldmuause
Bonwodfuimudesnisanaluiilddaus 10-100%
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh (7 HOME  fassibity sconomics _ Investment planning

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricity units (KWH) Comparison chart
S ai, — Charge Units
it i 4 777777//\
Months . » === Months — —— Months
Jan Feb  Mar Apr May Jun Jan Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun

Electricity char'ge from type 2.1.2 : Small General Service on Normal Tariff/Progressive Rate (Below 22 kV) 510 Baht/Unit
average per unit
Average number of electricity units per month as estimated from Data 6 months 6,780.33 Units /Month
Electricity charge based on average monthly estimate 34,550.87 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 431.89 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 12,956.57 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The ge electricity d occurs b 1 8:00 AM and 5:00 PM throughout the month 10,365.26 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime
Average remaining electricity bill to be paid per month 24,185.61 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 15 kW

The estimated initial cost is 939,951.53 Baht
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Electricity charge from type 2.1.2 : Small General Service on Normal Tariff/Progressive Rate (Below 22 kV) 510 Baht/Unit

average per unit =207305.19/40682

Average number of electricity units per month as estimated from Data 6 months =40682/6 6,780.33 Units /Month
Electricity charge based on average monthly estimate =5.10*6780.33 34,550.87 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =6780.33/30 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the 1t of sunlight intensity of 9 hours per day, 1 day has 24 hours) — (226.01/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =5.10*84.75 431.89 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =431.89*30 12,956.57 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =12956.57*80% 10,365.26 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(12956.57-10365.26)+(((226.01-84.75)*30)*5.10) 24,185.61 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =!F(84.75/4=0,"" |F(84.75/4<=7,5,IF(84.75/4<=12,10,15))) 15 kw

The estimated initial cost is 939,951.53 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month

Electricity charge (Baht) Electricity units (KWH) Cainpirison chart
BT oy — ~— Charge Units

" Months
May Jun

Months
May Jun

Months

Jan Feb  Mar  Apr May Jun Jan  Feb  Mar Apr Jan Feb Mar Apr

Electricity charge from type 2.2.1 : Small General Service on Time of Use Rate (TOU) (22 - 33 kV) 4.48 Baht/Unit
average per unit i

Average number of electricity units per month as estimated from Data 6 months 10,780.33 Units /Month

Electricity charge based on average monthly estimate
Average number of electricity units per day (estimated from 30 days per month)

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month

8:00 AM and 5:00 PM throughout the month
After the installation of the solar cell system 80% from electricity costs during daytime

The average icity t occurs
Average remaining electricity bill to be paid per month
After installing the solar cell system

Estimate the appropriate solar cell power for installation

48,308.23 Baht/Month
359.34 Units/Day
134.75 Daytime units

603.85 Baht/Day
18,115.59 Baht/Month
80%
14,492.47 Baht/Month

33,815.76 Baht/Month

15 kw

The estimated initial cost is 939,951.53 Baht
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Electricity charge from type 2.2.1 : Small General Service on Time of Use Rate (TOU) (22 - 33 kV) 4.48 Baht/Unit

average per unit =289849.38/64682

Average number of electricity units per month as estimated from Data 6 months =64682/6 10,780.33 Units /Month
Electricity charge based on average monthly estimate =4.48*10780.33 48,308.23 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) =10780.33/30 359.34 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 134.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(359.34/24)*9

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) =4.48*134.75 603.85 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) =603.85*30 18,115.59 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month =18115.59*80% 14,492.47 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(18115.59-14492.47)+(((359.34-134.75)*30)*4.48) 33,815.76 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation =IF(134.75/4=0,""IF(134.75/4<=7,5F(134.75/4<=12,10,15))) 15 kw

The estimated initial cost is 939,951.53 Baht
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricityunits used each month
Electricity charge (Baht) Electricity units (KWH) Comparison chart
= — Charge Units
Months -— — - Months { = — Months
Jan Feb  Mar  Apr May Jun Jan Feb  Mar Apr  May Jun Jan Feb Mar Apr May Jun

Electricity charge from type 2.2.2 : Small General Service on Time of Use Rate (TOU) (Below 22 kV)

B 4.77 Baht/Unit
average per unit

Average number of electricity units per month as estimated from Data 6 months 6,780.33 Units /Month
Electricity charge based on average monthly estimate 32,341.31 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 226.01 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Esti d from the of ight intensity of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 404.27 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 12,127.99 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month 9,702.39 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month 22,638.92 Baht/Month
After installing the solar cell system

Estimate the appropriate solar cell power for installation 15 kw

The estimated initial cost is 939,951.53 Baht
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Electricity charge from type 2.2.2 : Small General Service on Time of Use Rate (TOU) (Below 22 kV)
average per unit =194047.88/40682

=40682/6 6,780.33 Units /Month
-4.77*6780.33 32,341.31 Baht/Month
=6780.33/30 226.01 Units/Day

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 84.75 Daytime units
from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24 hours) =(226.01/24)*9

=4.77*84.75 404.27 Baht/Day
=404.27*30 12,127.99 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
=12127.99*80% 9,702.39 Baht/Month

4.77 Baht/Unit

Average number of electricity units per month as estimated from Data 6 months
Electricity charge based on average monthly estimate

Average number of electricity units per day (estimated from 30 days per month)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day)
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)

The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month  =(12127.99-9702.39)+(((226.01-84.75)*30)*4.77) 22,638.92 Baht/Month

After installing the solar cell system
Estimate the appropriate solar cell power for installation =!F(84.75/4=0,""IF(84.75/4<=7,5,F(84.75/4<=12,10,15))) 15 kw

The estimated initial cost is 939,951.53 Baht
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LL‘U‘Uﬁ 1 LL‘U‘U‘ﬁ 2 LL‘U‘Uﬁ 3 LL‘U‘Uﬁ 4 LL‘U‘U‘V; 5
410 w 550 w 550 w 345 w 235w
2.012016 | 2.603328 | 2.583252 | 1.971084 | 1.648052
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410 w 550 w 550 w 345 w 235w
22.5 kg 32.4 kg 27.5 kg 22.3 kg 20 kg
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

T G iy

Area %Service 30% -
Total solar panel installation area size Typeof 1 | Typeof2 | Typeof3| Typeof4 |Typeof5
(Square meter) 2454 | 2367 2348 28.57 35.06
Total solar panel installation area size + Type of 1 | Typeof 2 |Typeof 3| Typeof4 |Typeof5
service area size (Square meter) 31.90 30.77 30.53 37.14 45.58
Weight %Service 30% -

Type of 1 | Typeof 2 | Type of 3| Type of 4 | Type of 5
Total solar panel installation weight (Kg) L e pE b Lz

274.39 292.73 250.00 323.19 425.53

Total solar panel i llati ight + Type of 1 | Typeof 2 | Typeof 3| Typeof4 |Type of 5
service weight (Kg) 356.71 | 380.55 325.00 | 42014 | 553.19
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Area %Service 30% -
Total solar panel installation area size Type of 1 | Typeof 2 | Type of 3| Typeof4 |Typeof5
(Square meter) 2454 | 2367 2348 28.57 35.06

Total solar panel installation area size + Typeof 1 | Typeof2 |Typeof3| Typeof4 |Typeof5
service area size (Square meter) 31.90 30.77 30.53 37.14 45.58

Type of 1 =(5000/410)*2.012016 + (0.3)(5000/410)*2.012016
Type of 2 =(5000/550)*2.603328 + (0.3)(5000/550)*2.603328
Type of 3 =(5000/550)*2.583252 + (0.3)(5000/550)*2.583252
Type of 4 =(5000/345)*1.971084 + (0.3)(5000/345)*1.971084
Type of 5 =(5000/235)*1.648052 + (0.3){5000/235)*1.648052

Weight %Service 30% -

Typeof 1 | Typeof 2 |Typeof 3| Typeofd |Typeof5
274.39 29273 250.00 323.19 425.53

Total solar panel installation weight (Kg)

Total solar panel?:s@lhtw;l w;;’in + | Typeof1 |Typeof2 |Typeof3| Typeofd |Typeof5
service weight (Kg) 356,71 | 380.55 325.00 420.14 553.19

Type of 1 =(5000/410)*22.5 + (0.3)(5000/410)*22.5
Type of 2 =(5000/550)*32.4 + (0.3)(5000/550)*32.4
Type of 3 =(5000/550)*27.5 + (0.3)(5000/550)*27.5
Type of 4 =(5000/345)*22.3 + (0.3)(5000/345)*22.3

Type of 5 =(5000/235)*20 + (0.3)(5000/235)*20
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

Area %Service 30% -
Total solar panel installation area size Typeof 1 | Typeof 2 | Typeof 3| Typeof4 |Type of 5
(Square meter) 4907 | 4733 4697 57.13 70.13

Total solar panel installation area size + Type of 1 |Type of 2 | Typeof 3| Typeof4 |Typeof5

service area size (Square meter) 63.80 61.53 61.06 74.27 91.17
Weight %Service 30% -
Type of 1 |Type of 2 | Type of 3| Type of4 |Type of 5
Total solar panel i llati ight (Kg) L s L L L
548.78 585.45 500.00 646.38 851.06
Total solar panel installati ight + Typeof 1 | Typeof 2 | Typeof 3| Typeofd4 |Typeof5
service weight (Kg) 71341 | 761.09 | 650.00 | 84029 | 1,106.38
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1) dunuuswaduasofingluisiarsiuudmsunsindaoun 10 Alated duaman
10000 ¢ M 3FBIR RStk EaLAT NG 1 wa9 vasULULEY

2) Nuilvesnisindunagaduatoriinduuin 10 Alatad luudazzuuuy AMurmain
$uuuRmaduasoninganunluudazsUuuy quievuiaiiufivesunasad
uaeI7ing 1 und vosgUlUUTY

3) ‘ﬁuﬁﬁmLaﬂuﬂwiﬁw’]uamé?at,l,siazgﬂufuu smAtoadsditmundszansfiudlii
30% TaefuaniaTn 30% ausmeiuiivesmsinseunssaduasonfinduuin 10 Alatnd
Tuustagguuuy [=(30/100)x(2)]

1) Usnaunmsiuiimaedmivsesiunisiedusaeaduasorfingaunn 10 Alatng lns
Fuan navINvesiiufivesntsfiadussmaduasorfinguuin 10 Alatad fu fud
dufslumshaufinsa [=(2)+3)]

5) thwinvesnisindaunaeaduasefindaunn 10 Alated Tuusdazsuuuy duamain
Suruusagaduaseingianualuisaruuy guietininvesmraduasefing 1
urs vasgUnUUy

¥
o

6) dwtiniunlunisvhnuiefusias sukuy uideasiliivundssanunsiaiald
1 30% lAgAUINAIN 30% AMMEUINTINUBINITAAAILNATATLEID1TIngUUIA 10
Aladnd Tuwdazguuuy [=(30/100)x(5)]
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7)  USEanuNISUINE N MUAAI TS UTDISUNITAAR LN AALAIDNREUUIA 10 Alainem
TAYAILINDIN HAUINVDIUNMLUNVBINTAAAILH AR LA ARgIWIA 10 Aladng fu
Prpdniadnlunisyinauinga [=(5)+(6)]

Area %Service 30% ~

Total solar panel installation area size Typeof 1 | Typeof 2 | Typeof 3| Typeof4 |Typeofs5
(Square meter) 49,07 4733 46.97 57.13 70.13

Total solar panel installation area size + | 1YPe of 1 |Typeof 2 | Typeof3| Typeof4 | Type of 5
service area size (Square meter) 6380 | 61.53 61.06 74.27 9117

Type of 1 =(10000/410)*2.012016 + (0.3)(5000/410)*2.012016
Type of 2 =(10000/550)*2.603328 + (0.3)(5000/550)*2.603328
Type of 3 =(10000/550)*2.583252 + (0.3)(5000/550)*2.583252
Type of 4 =(10000/345)*1.971084 + (0.3)(5000/345)*1.971084
Type of 5 =(10000/235)*1.648052 + (0.3)(5000/235)*1.648052

Weight %Service 30% -
Typeof 1 | Typeof 2 |Typeof 3| Typeofd |Typeof5
548.78 585.45 500.00 646.38 851.06

Total solar panel installati ight (Kg)

Total solar panel installation weight + Typeof 1 | Typeof 2 |Typeof3| Typeof4 |Typeof5
service weight (Kg) -~ | 71341 | 761.09 650.00 | 84029 | 1,106.38

Type of 1 =(10000/410)*22.5 + (0.3)(5000/410)*22.5
Type of 2 =(10000/550)*32.4 + (0.3)(5000/550)*32.4
Type of 3 =(10000/550)*27.5 + (0:3)(5000/550)*27.5
Type of 4 =(10000/345)*22.3 + (0.3)(5000/345)*22.3
Type of 5 =(10000/235)*20. + (0.3)(5000/235)*20

AN 4.38 TUABUNSAIUIUHANISUSLIUNUNWAZUNNUNEI NS UTDISUNISAAAILENLD AR
wEIRARgYUIn 10 Aladins
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v [

U5217aKaN15USE NN UNLA LU NS UTBISUNSANAILAILTAA WIS UUR 15
Alaingd wangwanIn 4.39

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

Area %Service 30% -
Total solar panel installation area size Typeof 1 | Typeof 2 | Typeof 3| Typeof4 |Typeof5
(Square meter) 73.61 71.00 7045 85.70 105.19

Total solar panel installation area size +

Typeof 1 | Typeof 2 |Typeof 3| Typeofd |Typeof5

service area size (Square meter) 95.69 92.30 91.59 111.41 136.75
Weight %Service 30% -
Typeof 1 | Typeof 2 |Typeof3| Typeofd |Typeof5
Total solar panel installati ight (Kg)
823.17 878.18 750.00 969.57 1,276.60
Total solar panel installation weight + Typeof 1 | Typeof 2 | Typeof 3| Typeofd |Typeof5
service weight (Kg) 1,070.12 | 1,141.64 | 97500 | 1,260.43 | 1,659.57

AN 4.39 Uszananan1suseiuiunnas i nd1nsuseasun1sine Raadkasa Anguunn
15 Alatn@

FUNDUNITAUIUNANTUSLIUNUNRALUINUNFINTUTDISUNTAAAILNILYRR WA TN E
UIA 15 NATRARERIRININ 4.40 In8TSIUaLDUARIL

—_

)

2)

Suuusagaduaseindluusagguuudmiumstindaunn 15 Alatad Audman
15000 406 M 3FevLInTRfve Uk AR LA NG 1 WH9 asULULEY
fuflvaanisfnssunagaduasafinduunn 15 Alatnd Tuudazsuuuy Muamain
$uuukeaduaseringanualundagsULuy auiisvuiafiuiivesunsisad
uase1Ting 1 whe 933ULUUTY

‘ﬁuﬁtﬁuLﬁﬂumiﬁwmuﬁmﬁﬁlﬁiasgﬂLLUU mAferdsiitmunUszanisdiadlii
30% TaefuaniaTn 30% anuseiufivesnsiasausssaduasonfinduun 15 Alatnd
Tuustagguuuy [=(30/100)x(2)]
Usssnunsiuiiasediuiusesiunsfinfunssadiaseingaun 15 Alatad Tng
Fuman navInvesiiuivesnisfiadaussadiaserfinguuin 15 Alatad fu fud
dufdlumehaufods [=2)+3)]

thminesnsindaunaeaduasenfindauan 15 Aladad Tuusdazsuuuy duamain

IUIULHIDAAUAIDNAINIMUATULADL L UU ANAIBUIMTN VDKUY RADTTIRE 1

IR maquLLUUﬁ?u
ﬁmﬁﬂLﬁmLaﬂum'ﬁﬁ’muam@?ﬂl,wiazgﬂu:uu Muidonsad
7l 30% TaeMuInaIn 30% guiletiinveInTsAnfILNIYAdLAID g TUIn 15
Aladnd Tuwdazguuuy [=(30/100)x(5)]

Usvanansiminianund ndusessunisinsaunaaduaseninduunn 15 Alaing
Tnefwaen navinvesiminvensinsauneaduaeinduunn 15 Aladad fu

Prniniidinlunsvinnuinge [=(5)+(6)]

o

uaUsEUIUNSHRLLRLLY
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Area %Service 30% -

Total solar panel installation area size Typeof 1 | Typeof 2 |Typeof3| Typeofd |Typeof5
(Square meter) 73.61 71.00 70.45 85.70 105.19

Total solar panel installation area size + Type of 1 | Typeof 2 | Typeof 3| Typeof4 |Typeof5
service area size (Square meter) 95.69 92.30 91.59 111.41 136.75

Type of 1 =(10000/410)*2.012016 + (0.3)(5000/410)*2.012016
Type of 2 =(10000/550)*2.603328 + (0.3)(5000/550)*2.603328
Type of 3 =(10000/550)*2.583252 + (0.3)(5000/550)*2.583252
Type of 4 =(10000/345)*1.971084 + (0.3)(5000/345)*1.971084
Type of 5 =(10000/235)*1.648052 + (0.3)(5000/235)*1.648052

Weight %Service 30% -

Typeof 1 | Typeof2 |Typeof3| Typeofd |Typeof5
823.17 878.18 750.00 969.57 1,276.60

Total solar panel installation weight (Kg)

Total solar panel installation weight + Typeof 1 | Typeof2 |Typeof3| Typeofd |Typeof5
service weight (Kg) 1,070.12 | 1,141.64 | 975.00 | 1,260.43 | 1,659.57

Type of 1 =(15000/410)*22.5 -+ (0.3)(5000/410)*22.5
Type of 2 =(15000/550)*32.4 + (0.3)(5000/550)*32.4
Type of 3 =(15000/550)*27.5 + (0.3)(5000/550)*27.5
Type of 4 =(15000/345)*22.3 + (0.3)(5000/345)*22.3
Type of 5 =(15000/235)*20 + (0.3)(5000/235)*20

AN 4.40 TUABUNSAIUIUHANISUSELIUNUNWAZUNNTNEN NS UTBISUNITAARILEILT AR
wEIRngIuIn 15 Aladingd
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4.19 msumAudaiensraunulumsfRudmiunsianunaeaduasening

degldmuldnauussnansidnraduasofindfmnzandmiunmsfiake uazalddne
Gudfu nlusunsszfiunsasussuundsnuuasefinddmiuiinordeialuiuy online
flduiinnudesnisuseiduiudeiiionisnasulunsfiiudmiunisindounaead
waseiing wiheslsunsudmiulssiiiuaudeiientsnaunulumsifuuansdanm .41
Tnegldnugesiniunasil

1) denUssanFuiver/suins

2) nsendnnuRuiivedanuvasiumy

3) densvoznaniivefannuaiuny

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

Please fill in the following information p ly for correct Loan calculation results 5
1 Type of money requested for loan/Bank Loan amount Total loan amount
2 Loan amount Total interest
3 Period v i
Period (Years) 1 etallinent Period (Months)

(Baht/Month)

4 Loan interest rate (%) Eﬂ
S LLLL)
MRR 21ATIILATIEU
MLR ‘ 5 NN
|
MOR 10 nso'lvy
MRR | s
! 15 nansivny
[
V4 1 20 nawsing
25
‘ amsanATIE
2\ 7

AW 4.41 wanaiendlusunsudnsulssdududediionsanausuluni sty

mé’wwm?uiﬂmmmsﬂismamamiﬂisL:ﬁumiaqnuiwuwé’amuuaqmﬁmﬁmmema
Fasieluil

1) gonRuAY

2) nonidey

3) yenduldesi

4) FUIUNA

5) #1319MsHeuTISEIERoY
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fdnuusznamaiuddmiunisiaelid 440,000 U, 660,000 VI WAL 940,000 UM
Feazannndosiuiduraduatonindfilusunsuussananai 5 Alatad, 10 Alatod wag 15
Aladng auaiv

éhaammsﬂizmamamiﬂsmﬁuﬁuﬁaLﬁammqLquIuﬂﬂiijEuLﬁaaﬂﬁgaLLwaLeuaa‘
waeeinduunn 5 Aladng wanInanw 4.42

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

Pl fill in the following i i f rect calculati i
sase fillin the P or correct calcutatigty Loan calculation results Ly
1 Type of money requested for loan/Bank MRR - oA sauAsw - Loan amount 440,000 Total loan amount
2 Loan amount 440,000.00 Total interest 759,000 1,199,000
3 Period (Years) 25 d Period (Months)

Installment 3,996.67

(Baht/Month) e
4 Loan interest rate (%) 6.9 { ! \“ 300

i

Summary of investment evaluation of solar energy system

[ period no. | Principal Payments | Interest payment | nstallment | Outstanding deb balance

1 1,466.67 2,530.00 3,996.67 1,195,003.33
2 1,466.67 2,530.00 3,996.67 1,191,006.67
3 1,466.67 2,530.00 3,996.67 1,187,010.00
4 1,466.67 2,530.00 3,996.67 1,183,013.33
5 1,466.67 2,530.00 3,996.67 1,179,016.67
6 1,466.67 2,530.00 3,996.67 1,175,020.00
7 1,466.67 2,530.00 3,996.67 1,171,023.33
8 1,466.67 2,530.00 3,996.67 1,167,026.67
9 1,466.67 2,530.00 3,996.67 1,163,030.00

A 4.42 N13UsEIRaRaN1TU T UALOLIEN151 MR U LU I RO AN ALK LYA S
wasefindvuna 5 Aladnd
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19819 TUTELIARAN TUTEHINAUTBLDN 5N U UM SR U ARATLHAYAS
waveinduun 10 Aladnd wanenenn 4.43

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

Please fill in the

ly for correct calculation Loan calculation results

= o —

1 Type of money requested for loan/Bank MRR -~ o asauias e - Loan amount 660,000 Total loan amount
2 Loan amount 660,000.00 Total interest 1,138,500 1,798,500
3 Period (Years) 25 d Period (Months)

Installment 5.995.00

Baht/Month) S
4 Loan interest rate (%) 6.9 5 Y [ (Bant/Month) 300

Eamce

Summary of investment evaluation of solar energy system

Principat Payments | Intrest payment | lnstallment | Outstanding debt balance

1 2,200.00 3,795.00 5,995.00 1,792,505.00
2 2,200.00 3,795.00 5,995.00 1,786,510.00
3 2,200.00 3,795.00 5,995.00 1,780,515.00
4 2,200.00 3,795.00 5,995.00 1,774,520.00
5 2,200.00 3,795.00 5,995.00 1,768,525.00
6 2,200.00 3,795.00 5,995.00 1,762,530.00
if" 2,200.00 3,795.00 5,995.00 1,756,535.00
8 2,200.00 3,795.00 5,995.00 1,750,540.00
9l 2,200.00 3,795.00 5,995.00 1,744,545.00

AN 4.43 N15UTENIARANTSUTEIH AU BN 151U N U TN TR UL AARIWN LTS
wasenfindvuin 10 Aladnd
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19819 TUTELIARAN TUTEHINAUTBLDN 5N U UM SR U ARATLHAYAS
waveinduunn 15 Aladnd wansisnn 4.44

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

Please fill in the following information pletely for correct Loan calculation results &
1 Type of money requested for loan/Bank MRR - 27ansauas e ~ Loan amount 940,000 Total loan amount
2 Loan amount 940,000.00 Totalinterest 1,621,500 2,561,500
3 Period (Years) 25 d Period (Months)

Installment

(Baht/Month) 8,538.33
4 Loan interest rate (%) 6.9 'l ,{ : 300

nce
@/

Summary of investment evaluation of solar energy system

[ Period no. | Principat Payments | nterest payment | _Installment | Outstanding debt baance

1 3,133.33 5,405.00 8,538.33 2,552,961.67
2 3,133:33 5,405.00 8,538.33 2,544,423.33
3 3,133.33 5,405.00 8,538.33 2,535,885.00
4 3,133.33 5,405.00 8,538.33 2,527,346.67
5 3,133.33 5,405.00 8,538.33 2,518,808.33
6 3,133.33 5,405.00 8,538.33 2,510,270.00
7 3,133.33 5,405.00 8,538.33 2,501,731.67
8 3,133.33 5,405.00 8,538.33 2,493,193.33
9 3,133.33 5,405.00 8,538.33 2,484,655.00

AN 4.44 n15UTERIANANTTUTHIHUAUT B EN1511 U TN TR UL AAR LN LTS
waeinduuna 15 Aladnd

4.20 szuudnnutoyauazdanislvadmsuaudiegsns
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh

Login X
Username: |admin |

Password: [+

Logm' Cancel

1 4.45 wieie Login dmiuidndegiudeyanigeg

nhduanIgadenlidgiudeya BOQ dan1m 4.46 lagaiunsanilnanliiiganaiuay
ailvan wagddesnisenlnandeyasiiegiia Anariuau N5 wdalusunsuazuans
wihevedlridgiudeyasie idaiulilu Google Drive fanw 4.47

Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Energy saving project for sustainability of Chalermchat Ruangtoh [ HOMI , t nics  Investment planning
sewudantslwa dusu Admin (S

Aanslva ~

L=

siuandua’lva Juiidwian -
BOQ_Toa514aa 15 kw.xlsx 1122025 eanilvan
BOQ_Taansiaad 10 kw.xisx 1/2/2025 sailuan
BOQ_TaasLaaa Skw.xisx 1/212025 amilvan

AN 4.46 wTheuanseazidenlidgudeya BOQ
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B tome Type ~ People = Modified ~ Source -

@ Myori
&; My Deive Name 4 Owner Last modified + File size H @

+[0 Computers

B B0G Tvarfivad Skw.xlsx 2% me 202KB 2
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Récant B B0C Toariioad 10 kw.xlsx 2t me 202 KB

Sl Bl BOG Toariiwad 15 kwadsx 4% me Feb1, 2025 me 202K8 H e

Trash

2
Q
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@ Spam
0}
& Storage
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4.21 579a288AN153ATaLa BOQ
BOQ (Bill of Quantities) Li‘ﬁJuLaﬂa'I'ia‘fﬁmﬁLLamUizmmmsﬁiﬂﬁﬁf\hﬂum'iaw??ﬁzw
waslihFendauLaefing lasusenoudeaildtevesdoya 4 du Meandondel
1. URSERUNRATN Usenausiey

®  UF15IDBNWLUUKALINYINSIBAL DA UTTNBU

®  N13VRBUYINANN 9

2. UNea3alATIES 19 UK LYALAIARY

o swegilifleudmiududaundleaisiwad (Rail Mounting) 813 4.2 LnS

Msiesvegiliiley (Rail Joiner)

gunsaldasudnsundlaansivas (END-CLAMP)

gunsalaseninaundlednsivas (MID-CLAMP)

gunsnlfnseninunaleansivad (Middle clamp with earing washer)

e gunsnifna1unsnal (Earthing Lug 4-6 mm Core)

o guUnsaldavdsmuazsasniusegiitley (CPAC Roof Hook)

o gUnsalianatAazaesiuTegiitluy (Stainless Steel Hanger Bolt)

® AusAnAtgUNIallATIEITOITULNLEAG LA TIRG

3. uszuulni
® Fuse DC 15 A 1000W
Surge Protective SPD OVR T2 N1 40 ABB
CT 400/5A
WINLNBS 2P MCCB 50AT 100AF

Volt meter

® Amp meter

® LuUsNLNe3F 2P MCCB 50AT 400AF
® HRC FUSE

® Surge Protective AC

FUSE 6A AC

Pilot Lamp (RS T)

aaruAusyuUlnd

WWIN31IRAReaIRY (Ground rod)
g8 CV 1 x 150 Sgq.mm.

g8 CV 1 x 10 Sgmm.

@18 THW 1 x 35 Sg.mm.
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® #®y THW 1 x 10 Sg.mm.
® &1y PVI-F 2 x4 Sg.mm.
® #8y PVI-F 1 x4 Sgmm.
vielanzouangliih IMC aun 1 9

yiolaneSesanglniln IMC vuna 3 47
¥i@ HDPE PN 6 917@ 3 12 (90 mm.)
5190478 @1 100 x 200 x 2440 mm.

L3 | Y
® guUniauliznauneIoYEIY

®  ALSIUTENBULALLAUTEUY

4. A
® LLSAALAIDNTINg PV 300Wx17
o adoautasnszualni vualitesnin 25 Alatad e nvla. fvium
o gunsaifesiulniinluadou wieugunsainiuau (Multifunction Relay) #1u
AlA. AU
® Power Optimizer
® [Engergy Meter
® Current Transformer
® Communication Gateway
® Module Temperature Sensor
® Ambient Temperature Sensor
® |rradiance Sensor
® 9ouAnIHALUY LED vu1m 5.5 i

® YppauNInRsAILAY

4.22 wavasn1suinluldeuass

;ﬁ%’aié’ﬁﬂﬂ3Lm3u1ﬂ168’mm%aL‘ﬁaﬂisLﬁumiamé?mmwaﬁummﬁmé Tfudineu
Frsnresutnneadasyuusalniives IV USEM .015979 e @) was Uien Slu-lne
Budillete ueud aouandadu S Gmnww) Tasddnenddndugnd Ussam 2.1.1 o9
neuliusng MEA

Fugugninsendeyamielniiuazalui 6 1fou fwmihdslusunsuuandunm
4.48 MntulusunsuasUssanauiiagunoazidennsduamalniianysinamise i
6 wou anlundoiianliiiiwes MEA: nsdl 2.1.1 fawandlunm 4.49 Wenauauniseiuia
TUsunsuazUsEanananisUsEiiuLLINIINISARRISY UULHLad uasenind iz aufiunany
ADINTVIHITNULATHINTFINY dmTU MEA N3l 2.1.1 Asuanslunin 4.50



209

1o

INNSAANYLILNUINAAINIUNLEU I UNTAAAILHILTAALEIDAINSWINAU 15 Niaina
Feaunsnane i lngedeAnnlug9an 8.001.-17.001.U5211 8,000 U

wihunulvudnis *
Service agency :

MEA >

Usznn
Type

diaya 12 hau diaya 6 Lfau daya 1 (fau
Data of 12 montt Data of 6 months Data for a month

Data 6 months: «oya 6 idon

douii winulWih anlnith (uwm)
Month Units (kWh,) Electricity bill

2.1.1: Small General Service on Normal Tariff / Progressive Rate (12 - 24 kV) -

January unsian v 3,944 18,378.31
February numwus - 2,650 12,458.13
March iiuau - 5,160 23,941.64
April v - 7,320 33,823.87
May wasmean - 3,648 17,024.08
June fiquou - 5,020 23,301.13

AN 4.48 wanantnenalusknsudauensauUsuuae Wi 6 weou anlukdmdanlnia
299 MEA: n36 2.1.1 A9N159UILan 8a51UNR LUUA1ITEN (Wsasi 12-24 Alallas)

2.1.1 : Small General Service on Normal Tariff / Progressive Rate (12 - 24 kV)

| Monthly electrical data
Title & S & & Q) g
N S @ W e N
SN

Customer used Energy (kWh/Month) | 3.94400 | 2,650.00 |5,16000|7,320.00| 3,648.00] 502000 | |
Section 1 Base Tariff
1.1 Energy Charge

Total (Baht) 15.415.52 [ 10357.79 [20,168.38] 28,61095 | 14,258.57 19,621.17
1.2 Service Charge 31224 | 31224 | 31224 | 31224 | 31224 | 31224
Total Base Tariff (Baht) 15727.76 | 10,670.03 |20,480.62] 28,923.19[ 14,57081[ 19,933.41
Section 2 ( Ft.) Charge
Used Energy x Ft.rate (Baht) | 144824 | 97308 [1:89475] 268790 [ 133055 [ 184334 | | | | | [
Section 3 Tax 7%
(Base Tariff + Ft) x 7/100 (Baht) 120232 | 81502 [1,56628 [ 221278 [ 1,113.73 | 152437
Total Electricity Charge (Baht) 1837831 | 12,458.13 | 23,941.64| 33,823 87| 17.024.08| 2330113

7w 4.49 Wsunsuiaueasuseasideansaiwina il 6 weou annluwdwmilaluihves
MEA: nsel 2.1.1 famsvunadn 8ns1und wuuinami (usesi 12-24 Alaliad)
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Investment evaluation form of solar energy system for general residences; Online

Evaluation results : Ene sct for sustainability of Chalermchat Ruangtoh Feasibilty economics Investment planning
The graph shows the electricity charge used each month The graph shows the electricityunits used each month
Electricity charge (Baht) Electricity units (KWh) Comparison chart

B aaems e
Months
Jan Feb  Mar  Apr May Jun Jan Feb  Mar Apr May Jun Jan Feb Mar Apr May Jun

Months

Electricity charge from type 2.1.1 : Small General Service on Normal Tariff / Progressive Rate (12 - 24 kV)

average per unit 4.65 Baht/Unit

Average number of electricity units per month as d from Data 6 h 4,623.67 Units /Month
Electricity charge based on average monthly estimate 21,487.86 Baht/Month
Average number of electricity units per day (estimated from 30 days per month) 154.12 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar panels 57.80 Daytime units
from 8.00-17.00 hrs. (E: from the of of 9 hours per day, 1 day has 24 hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) ] 268.60 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) ; 8,057.95 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 100%

The g occurs 8:00 AM and 5:00 PM throughout the month 8,057.95 Baht/Month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month 13,429.91 Baht/Month
After installing the solar cell system {

Estimate the appropriate solar cell power for installation 15 kw

The estimated initial cost is : : 337,125.50 Baht

AN 4.50 Use1nanan1sUsEE Lk uIIanIsAARISEUULNLYAaLEIN AR g Wi nsauiuaIy
ADIN15VR TN ULAZIINTEINY @IS MEA N3l 2.1.1

A SANAITZUUNILTARLAIDNNNTFI TN UTIATINVOIUSINNBas 195 UUIa AN AanTw 4.51

AN 4.51 NMSAARITEUULRIaaRaIRnd InudtnugIns1nUeIusEnneasesyuusa b
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uni 5 agu

5.1 ayuwanisideuaznisirluussendld
nanuidsatuiianulaaulusunisiauilvsnsudusuoiannsoysuinisesd
ANuIMINTAINTatgan b enssulnin iesugenaninsasu uasinaluladansaume
e fusgradusruulueiesiiofsn Gederdugaudsiuandnannlusunsuiifiegly
sosnaelutlagiiu Tassnddeddnmssuuussdunmsamuindunagaduasofing Tneld
Goosle Sheets Fuluganiuisauaiusndnues Goosle Workspace $2ufu Microsoft Excel
Safunildlulusunsy ves Microsoft Office tilopenuuuuazinmuilusunsuUsydiunsasmy
szuundssuasefinddmuiiinendevilunuy online
TWaunsudisjaduglélaihaneldmissndlsuinsiamslifiuesmais (MEA) uazmslih
drugiinnn (PEA) Usziand 1 thusgende waz Usziamdl 2 Aanisvuieidn lnonisusvanana
voslusunsuarldiitestoyaludiuvasmhenuliuinisliih Ussinnvesgna uasniiglui
nluudavdalnd udnhindnndeunduidieliausalinsginansenuroinisings
spuwaduavengld eusrnunstdugaduasorfingfunzandmiunishnsa annsal
madendaruidully arlddedudiu allwihaavdeniendsnisiads msvsswdaaldane
dedldnuannsoussdiunnudualddheiaes szernainsfiuny sk nansuwnuiions
Arannmsasmu wenanilusunsudsdiunminifessesiuuasuniiuiifseds fazdu
mstelifaulafndissuuimaduaofindannsofiarsanenumnganesiuiiivne doves
putoskariinsnauuiiangausoly Snvilusunsuidsinihedunsundudodiens
Maunulun1siRukaznisinduladenuvamuanaaItun1stiumie
Tunsdidwiudusznaunssuindaunasaduaseniing aunsndssduamudululdves
TA59n13 waensadInmuuUnITesansimnssalnsasdenlurne Ui URnumnnssuny
Unondeuazdatiafuiidiune uenanilvsunsudmasumsstnndaya Yan wazsmauan

v

94 duaFunsinusiniuedaudusenitgang Q’ﬁméﬂq wazgnA Feraglvinisesnuuy
Tassmsfanuusiuguaiiussavsamluvas iannsgey e van
fainnsoonuuvkagimuilUsunsusidsnnnuasudmesilsidulueiosdodior oy
Tsunsusuuuuiianntuansasidunsléfusmsiengideyansldlivesfldanmnly
wiandl nseenuuuszuURARlimd s uuasend fiumnzautuaudonis laudnis
AnsrganuduavnaaTsgianivenisamy Inedsndnsaenidevessuiamidedlu
Uszndlng (MLR, MRR, MOR) dsaseunguiiafiiniamadanazniaiu Tusneilusunsuly
MBIMaR WU PVsyst s HOMER Sntulanga1un150onkUULaLINassyUUNa 9 1ULEe7ing
Tudanatla uaglusunsaiasnevinisiiu Wi Excel-based financial models %138 RETScreen i
LENMTANEINAATYgFNanseonINMIDBNLUUITUY Yl ldnudeddivaeirsodios i
FsonaneliiAnanuduteulazaNLAa AR BUTBsToYa
nseonuuulUsunsufianuBavgunasniaddeesdlénu Telusunsusuwuuiignesnuuy
Tranunsaldaulévislusuuuy ssulat (Online) uag seawlatl (On-site) Ferrelvanusatiily
Usegnildlalunmannvaneuion lnesduluiuifidesdadunsdeudedumedidn violu
aonumsaifidesmsmsTenginhauuuisg uenani Taunsudsessudldaumanvas



212

nau sausdlFnutluilddfugudmiamnss WaddmnsieonuuuuasgSumniais Tned
Sumeimeildnude nieuszuunsnaeumugniesestoyauasmsiniuieyastisuasade

vennifinsanmsliiedosdlefidndsliheussdunue fafudmilnaruremanyite
iRenadenltintesefiifuyusiuandfeldie wu Google Sheets uaz Microsoft Excel Tu
nsWawagnaaeuilsidunsdadewiu fuaeliamisailusunsululdanluana
AN mAgsiavuaidn uasmaguauldeganiiawns Inslifesiisniadosdlodemndvdfil
Alddege nslfiedesiiowmanisseliaunsnusuwiuasaeeiiaidulfosdaneunueniu
fesmsvesldnulundazuiun Fadunudnuvasiiddueasselofiyjaiunsldauaidy
TEAUYLTULREATITU

5.2 dedrfinvasnauideiidenndesfudnausuisavedlusunsuduuuy

wilUsunsuduuuuiidmutuasiiniuanselunsiinssiuazeoniuussuunan
Inihwdanunaeniinglfednseuaquluvaein Makumaie iesvgaans waznisldau
934 widsasifedinunsUszmsfiazfioudslnnnuannsovedlusunsuluilagiu Famslasy
msfsailemsiimunluszozsioly

Tnedinsfivsanamuiuswosdeyatiud lusunsuedetoyannluudmiailuinly
Faaa0 1 ey, 6 iou vie 12 Weu wislflunisiteszvinginssumslindanuvesiliy
aglsfinny deyadanananaluaiunsoazvieunginssunisldlniluddnliegrsnsudou
Taowmnzlunsdlfifinnufununuggnia viedinswasuuamginssunisldluilugisa
#1199 097U F9019d KA 0ANLLLIUEITBINITEBNLUUTZU VLAY NSUTTL T UNARDULNEAIN
NSaaYU

mseenuuuaiaulUsunsunuded finduntssrassszutludenan eanlusunsy
feldanunsadransngAnssuvesszuundaluihlussdunaisedilumdeseiuld dududs
dglumnneriszuuiisimslindsoudunnu 1wy ssuuiinislligsuranaisiunie
moudu MIvanuamIsalunshasaudanaersiiliniseenuuussuuliaenadasiuainy
Aoan13lTauase uarenadnariaUssdnsanvedsvuulussezen

Tuvnziiioatiu wudodrfamisdrumsyseidivanudssmenisiuiidslinseungy usl
TUsunsuazannsadinsiginaseuwuainnisasulaelisnsnendsansuasmdss
(MLR, MRR, MOR) ¢ widalsifin1ssautiodeidesdu q Afnadennuduarvedlasenig 1y
ANUUNILYBITIARAIN gUA SN ULadeing MsAsullasleuigaiaigifeaiu
naumudey viesnaiuile fvduduledeituansenudensdndulaasuluszeven

nasnautedrfndumsuanmataznsieastoya danisuansnaveslusunsudaoglu
sUwvuugu Wy mssdeyauardoniwasy feenalifieswedmunisdearsdoyaidedn
irugldnuilidfugrumamatia msvedlsifumsainemenudnsiin ununw wieuns
vasauuulAneU (interactive dashboard) 19l ldauldaunsadilanan1siia gl
2g19tmIY wavovanneudnenmuadlusunstlunsatuayunisindula



213

5.3 wuansmsudlusaznsieunanlisenndasiudasiiaiiny

WiellUsunsusuL VAN saReUALB e NFBINsYeslTnuligsaseungu T
wiudn wazawnsathludszendldlalunainunatsusunegrefivsz@nsnin 3sdndudesdinis
ez Usuulunanedu Tasuumanmsianfiaueanunsosuunlfidu a dundn fadl

53.1 madiuanuazdenvesdeyatindi eudladedrdaduauwiugrwesdoya
Tsunsumsiaulugafiaruisaifendofu auifniitnes (Smart Meter) w30 53U loT
(Internet of Things) Litedsdagamsldluiiluszdunaisiedilumieseu Faaggaeli
annsalensinginssunsiindanuldegazidoauazuiugunnd iy Tnsamslunsdis
awurauvelvanliiilugisnaisng 4 vesurieggnia Tnonslideyadifinnuazidongs
9z28l1N 159N UUITUUNAR I NS ulase 1 And danumunzandungAnssun 199
N3y uarasnsnUszliunanouLuINMIamuldogawiug lussezem

53.2 nnsitaunlugadiasandseu (Energy Simulation) Liletfinanuaiuisalunis
Teeiiamata Wsunsumsimulugadiaeinisudaliihanndnuuaseniind laedaan
TayanioInAase WU Jeyasedniee1fingann NASA, TMY (Typical Meteorological Year)
yi3e gruteyagioniasziuiiosiu Susmaslianusaussdiudnenimuesszuuluusagiiud
I#ognausiug Felugatlmsannsadaomandalnihluuiasdisna Wisuidsudulvanlnih
voaffldu wazuansnaluguuuunsinsSoununiw e lifldauanunsadilonnudusiué
sgminmsuaanasnislindsnuliegsdniau

5.3.3 NN3VYILVBUANTIATIZIMNaATYgAIEn3 Lielrn1sineinisnnsRuilaany
am%mazmamqmmm?ﬁ%u Tsunsumsrudadudsmiaasvgiafienadinaiennudue
YBINITAINU 19U ANURUKIUVRITIAIAAINUNTal 1Y ukdlgansiadlazduiesines ns
Gudle waznansznudeailddnglunisdniueu n1swasuulamlouvienindy Wy g
aruayu Feed-in Tariff 38 Net Metering Aiuvulenia (Opportunity Cost) ¥89Ruasu N3
dumuusaiagdelildnuamsaussfiunnudswasnanouwuannisamuldegng
seusy waranunsalideyadsndniuszneunsindulasaudusuiansuselvauideldedidl
Usyangnmn

5.3.4 nyimundumesimsuaznsuanssadeya Weiiuuszansamlunisdeaisdoya
TUsunsumsiauBumesmsiianunsauananalusuiuy A5 LHUAIT LazuATUDSALUY
T#nou (Interactive Dashboard) vaytagligldvuasaidilatoyalddedu uarannse
Wisuifisunadwsluguuuuiifuninldedesdaay wonand asdiflsddunisade seeu
§alusid (Auto-generated Reports) flansnsnagunanisiiaszilusuiuuionans POF nio
Excel iolgldnuannsathluldlunmsiauevidouszneumsinaulaléviug

adanidenidesiunuiuumisnisiauidsdiuasdisenseduluswnsudunuu i
AnuaasalumMsieTeifiants asounay wagmevauasteaudesnsesgldaulunn
seifu sausglFnuiialy dmnsfeanuuy laufsindiesginisfuuarsuias Sevdemaly
Tsunsuannsai Ul ldesluseduguon aagsia uaznasgodiedsdy



(4]

(5]

(7]

(8]

[9]

214

LONE591999

\waALAIDING 91989310 https://solarcellthailand96.com/design-calculator/buy-
solar-cell/

UNILAAILEIR17INY 81989910 https://bestreview.asia/best-solar-panels/
NANLAEITANDU 9198931Nhttps:/th.bossgoo.com/member gpsolar/mono-solar-
panels-310-380w/520w-mono-solar-panel-57155345.htm

NANTINTANDU 91989310 http://www.solarwind-hybridsystem.com/supplier-367897-
polycrystalline-solar-panel

sUuulidugundnuieliifigusezuesila 198aanhttps,//www.slideshare net
/merlinium/solar-cell-80612312

annfloania 91999270 https://www.sanook.com/news//7797166
WHUYINTHAMTAANS 1UUATRTIng 819899 nhttps://108kaset.com/2020/04/25/
solarcell-2/

\w3esuSuszuuliih vdedunesimes §198991n
https://www.todoensolar.com/Inverter-Charger-3000W-48V-MPPT-60A-Voltronic

LUAWBS $198997N https://www.batteryups.net/category/18/battery-12v-accu-2

[10] LUAMBIWUU AGM 1989370 https://lifelinebatteries.com/2020/12/mind-blowing-

facts-about-agm-batteries/

[11] LUAWBSIUY Gel Cell §198497n https://batterysupplies.be/en/ producten/

products/cyclic-batteries/agm-cyclic/

[12] BloombergNEF (2024). 3Q 2024 Global PV Market Outlook. Homepage,

https://about.bnef.com/blog/3g-2024-global-pv-market-outlook, last accessed
2024/11/21

[13] Global Market Insight (2024). Solar Photovoltaic (PV) Market Size - By Connectivity

(On-Grid, Off-Grid), By Mounting (Ground Mounted, Roof-Top), By End-Use
(Residential, Commercial & Industrial, Utility), Regional Outlook & Forecast, 2024 -
2032. Homepage, https://www.gminsights.com/industry-analysis/solar-
photovoltaic-pv-market, last accessed 2024/11/21

[14] An Ace In Marketing Research And Consulting. (2024). Photovoltaic software

market size, share & trend analysis report by componenet (solutions, services), by
device type (mobile software, pc software), by application, by end-user, by region,
and by segment forcast, 2023-2031. Homepage,
https://www.insightaceanalytic.com/report/global-photovoltaic-software-
market/1334, last accessed 2024/11/21

[15] Tgans 3 (Solar Roof) 91999970 https://www.gump.in.th/article/535



215

[16] HaileasungaunnamuagT 81989310
webportal.bangkok.go.th/cpud/page/sub/18991

[17] agudermuanslivsslovifuamngnsenss WdTdutailosmunsammamuas
W .A.2556 9199997nhttps://docs.google.com/gview?embedded=trueurl=http:
//cmc.bangkok.go.th/bmaitev/web/uploads/1.pdf

[18] 119151 37 WIzFWUYAANINA W.A. 2535 91989910
http://trang.doh.go.th/trang/content/page/page/12003

[19] wegsaUygAnissalnihsudsnavuliaUssnelng w.e. 2543 91999310
https://www.mrta.co.th/th/act

[20] 40 2 nNTENT ATUA 55 (w.A. 2543)% 81984910 https:/asa.or.th/wp-
content/uptoads/2020/03/ﬂgﬂizmaqaﬁuﬁ—%-aanmmmﬂuwazﬁw TeyeJAmunu
9IAI-N.A.-2522.pdf

[21] wwaldumslandnuedlan 919949790 https://www.slideserve.com/carl-
bonner/e10-e20-e85-b5

[22] WhLBARLENeI7Ing 91993970 https://guru.sanook.com/6613/

[23] UszLanvaiundigadiaiing 8198391nhttps://www.klcbright.com/solarcellpanel-
mono-poly-thinfilm.php

[24] PVsyst photovoltaic software. Homepage,

https://www.pvsyst.com/pdf-tutorials/, last accessed 2024/11/21
[25] PV*SOL photovoltaic software. Homepage,
https://valentin-software.com/en/training/tutorials/, last accessed 2024/11/21

[26] V. Sharma, S. M. Aziz, M. H. Haque and T. Kauschke, "Energy Economy of
Households With Photovoltaic System and Battery Storage Under Time of Use
Tariff With Demand Charge," in IEEE Access, vol. 10, pp. 33069-33082, 2022.

[27] K. D. Pippi, G. C. Kryonidis and T. A. Papadopoulos, "Methodology for the Techno-
Economic Assessment of Medium-Voltage Photovoltaic Prosumers Under Net-
Metering Policy," in IEEE Access, vol. 9, pp. 60433-60446, 2021.

[28] D. Azuatalam, A. C. Chapman and G. Verbi¢, "Probabilistic Assessment of Impact
of Flexible Loads Under Network Tariffs in Low-voltage Distribution Networks," in
Journal of Modern Power Systems and Clean Energy, vol. 9, no. 4, pp. 951-962,
July 2021.

[29] M. Yao, I. A. Hiskens and J. L. Mathieu, "Mitigating Voltage Unbalance Using
Distributed Solar Photovoltaic Inverters," in IEEE Transactions on Power Systems,
vol. 36, no. 3, pp. 2642-2651, May 2021.

[30] P. Munankarmi, H. Wu, A. Pratt, M. Lunacek, S. P. Balamurugan and P. Spitsen,
"Home Energy Management System for Price-Responsive Operation of Consumer



216

Technologies Under an Export Rate," in IEEE Access, vol. 10, pp. 50087-50099,
2022.

[31] M. Sandelic, A. Sangwongwanich and F. Blaabjerg, "Impact of Power Converters
and Battery Lifetime on Economic Profitability of Residential Photovoltaic
Systems," in IEEE Open Journal of Industry Applications, vol. 3, pp. 224-236, 2022.

[32] W. Kang, J. Liao, M. Chen, J. M. Guerrero and K. Sun, "Distributed Event-Triggered
Optimal Power Management of Distribution Networks Considering Dynamic Tariff,"

in iEnergy, vol. 3, no. 3, pp. 142-151, September 2024.



217

AMARNUIN N

5 Aladnf

(4

a

s

¥
[

[

o

TO SOLAR-MDB-PANEL AND 2
DWG. TH2505-BCET-ENS-ED-101 SH.02

a

SUVYULUVUIAINTIUAMIUNITANAITZUULHN YRR LEID1NNGUUIN

1.

INVERTER SPECIFICATION PV MODULES SPECIFICATION SUMMARY OF SOLAR FLOATING
INVERTER HUAWE! SUN2000L=S5KTL-L1 PY_MODULES JINKO_JKM—545M—72HL4—BOVP NUMBER OF INVERTER 1 SETS
MAX_INPUT VOLTAGE 1,500 V. MAX._ POWER 545 W. PV STRING OF INVERTER TYPE A 2 STRINGS
NOMINAL_INPUT VOLTAGE 1,080 V. OPEN_CIRCUIT VOLTAGE (Voc) 49.92 V. PV_STRING OF INVERTER TYPE B 0 STRINGS
NUMBER OF MPPT TRACKERS 2 MAX. POWER VOLTAGE (Vmpp) 41.32 V. PY MODULES PER_STRING 5 PV MODULES PER STRING
NUMBER OF INPUT 8 'SHORT CIRCUIT CURRENT (Isc) 13.85 A NUMBER OF PV MODULES 11,200 PV MODULES
MAX_CURRENT PER MPPT S0A. MAX. POWER CURRENT (impp) 1319 A TOTAL DC_GAPAGITY
NOMINAL_AC POWER ,000 W, MAXO 6,000 W. MODULES EFFICIENCY 21.13% TOTAL AC CAPACITY
NOMINAL OUTPUT VOLTAGE B00 V., 2W4PE DC/AC RATIO
NOMINAL OUTPUT GURRENT 444 A
MAX. OUTPUT CURRENT 155.18 A
MAX_EFFICIENCY 99.00%
EUROPEAN EFFICIENCY 98.60%
PROJECT NAME CLIENT COMPANY [OWNER COMPANY [CONTRACTOR COMPANY : POSISION. NAME SGNATURE | PROJECT LOCATION : [ORAWNG TITLE :
[ REVSED AS COMMENT [oRavNG PeRSOMEL © SNGLE LNE TLAGRA) FOR S0LAR RLOATG SVIIEM
B | 7/rem/2003 REVSED AS COMMENT [PROCT ENGMEER : [ORANNG Ho. ¢
A [ 1/oec/a02 FOR APPROVAL [PROECT MANAGER : kil oW s |
Rev. | DATE CHEOKED DESCRIPTION [coup. PLe waue : SIGE B AR R SR ARG SEY

| 1

A3




g

218

00

3 ing 10 Ala

FYULUUIAINITUFIMIUNITANAITSUU LN ILIAALEID AT VLA

a

s

]

a

=

TO SOLAR-MDB-PANEL AND 2
DWG. TH2505-BCET-ENS-ED-101 SH.02

XLPE CABLE
YELLOW)

SUN2000L-SKTL-L1 INV_01-02

I
I
‘ L I—

2. UL

] 2x10-8 Samin
1 1500 v SOLAR CABLE
G M
FL ™l I
= ARG
= BEEE
[ORONON]
TYPICAL INVERTER TYPE "B"
INVERTER SPECIFICATION PV MODULES SPECIFICATION SUMMARY OF SOLAR FLOATING
INVERTER HUAWE! SUN2000L-SKTL~L1 PY_MODULES JINKO JKM—545M—72HL4~BOVP NUMBER OF INVERTER 2 SETS b
MAX_INPUT VOLTAGE 1,500 V. MAX._POWER 545 W PV STRING OF INVERTER TYPE A 4 STRINGS
NOMINAL_INPUT VOLTAGE 1,080 V. OPEN_CIRCUIT VOLTAGE (Voc) 49.92 V. PV _STRING OF INVERTER TYPE B 0 STRINGS
NUMBER OF MPPT TRACKERS 2 MAX. POWER VOLTAGE (Vmpp) 41.32 V. PV MODULES PER STRING 5 PV MODULES PER STRING
NUMBER OF INPUT 8 'SHORT CIRCUIT CURRENT (Isc) 1385 A NUMBER OF PV MODULES 11,200 PV_MODULES
MAX__CURRENT PER MPPT S0A. MAX. POWER CURRENT (impp) 1319 A TOTAL D(;_GAPAGITY
NOMINAL_AC POWER ,000 W, MAX® 6,000 W. MODULES EFFICIENCY 21.13% TOTAL Al; CAPACITY
NOMINAL OUTPUT VOLTAGE B00 V., 2W4PE DC/AC RATIO
NOMINAL OUTPUT GURRENT 444 A
MAX. OUTPUT CURRENT 155.18 A
MAX_EFFICIENCY 99.00%
EUROPEAN EFFICIENCY 98.60%
PROJECT NAME : CLENT COMPANY : (OWNER COMPANY : [CONTRACTOR COMPANY : POSISION. NAME SGNATURE | PROJECT LOCATION : [ORAWNG TITLE :
[ REVSED AS COMMENT [oRavNG PeRSOMEL © SNGLE LNE TLAGRA) FOR S0LAR RLOATG SVIIEM
s | /2 Ty FrpTT— [ORAWNG No.
A [ 1/oec/a02 FOR APPROVAL [PROECT MANAGER : kil oW s |
Rev. | DATE CHEOKED DESCRIPTION [coup. PLe waue : SIGE B AR R SR ARG SEY

1 2 3 4 5 6 | 1 A3




219

v &
el

j 15 fla

a

'3

FYULUUIAINITUFIMIUNITANAITSUU LN ILIAALEID AT VLA

s

]

a

=

3. UL

SUN2000L-SKTL-L1

TO SOLAR-MDB-PANEL AND 2
DWG. TH2505-BCET-ENS-ED-101 SH.02

I
I
‘ L I—

Semm

1500 V SOLAR CBLE

L i
FL ™l I
= BB
2 BER
[ORORO)]
TYPICAL INVERTER TYPE "C”
INVERTER SPECIFICATION PV MODULES SPECIFICATION SUMMARY OF SOLAR FLOATING
INVERTER HUAWE! SUN2000L=S5KTL-L1 PY MODULES JINKO JKM—545M—72HL4—BOVP NUMBER OF INVERTER 3 SETS
MAX_ INPUT VOLTAGE 1,500 V. MAX._ POWER 545 W PV STRING OF INVERTER TYPE A 8 STRINGS
NOMINAL_INPUT VOLTAGE 1,080 V. OPEN_CIRCUIT VOLTAGE (Voc) 49.92 V. PV _STRING OF INVERTER TYPE B 0 STRINGS
NUMBER OF MPPT TRACKERS 2z MAX. POWER VOLTAGE (Vmpp) 4132 V. PV MODULES PER STRING 5 PV MODULES PER STRING
NUMBER OF INPUT 8 'SHORT CIRCUIT CURRENT (Isc) 1385 A NUMBER OF PV MODULES 11,200 PV_MODULES
MAX__CURRENT PER MPPT S0A. MAX. POWER CURRENT (impp) 1319 A TOTAL D(;_GAPAGITY W
NOMINAL_AC POWER ,000 W, MAXO 6,000 W. MODULES EFFICIENCY 21.13% TOTAL Al; CAPACITY .. Wp.
NOMINAL OUTPUT VOLTAGE B00 V., 2W4PE DC/AC RATIO
NOMINAL OUTPUT GURRENT 444 A
MAX. OUTPUT CURRENT 15516 A.
MAX_EFFICIENCY 99.00%
EUROPEAN_EFFICIENCY 96.60%
PROJECT NAME CLIENT COMPANY [OWNER COMPANY [CONTRACTOR COMPANY : POSISION. NAME SGNATURE | PROJECT LOCATION : [ORAWNG TITLE :
[ REVSED AS COMMENT [oRavNG PeRSOMEL © SNGLE LNE TLAGRA) FOR S0LAR RLOATG SVIIEM
s | /2 Ty FrpTT— [ORAWNG No.
A [ 1/oec/a02 FOR APPROVAL [PROECT MANAGER : kil oW s |
R | DAE | oveoa DESCRIPTION [coup. PLe waue : SIGE B AR R SR ARG SEY
1 2 4 5 6 | 1 A3




ANARNUIN UV

1. BOQ @%5UN15ANA9SEUULKAYaakaIaindvuin 5 Aladind

TydudneilZunuuazaamanagsng

BILL OF QUANTITY

TAs4N1S

2/ = :: = 2 s =, a as
AWNAAFNTEULNA ﬁ]l‘lf\'ﬁ'lﬂ'lﬂ‘ﬂﬂs‘l\‘l’luLL‘Z‘N@’WIIEIEJ‘LIH‘VI@Q A1

9
1ANURILASINTG

Fkokk

Hanying1A

10 ¥NT1AN 2568

220



SR esErBssn e Al
LRBLOBFARECL LIV R Y
BERERRERRG R BB R BB
BRRSEeERA BB R BERE AR B BB
dEs st s b sa s e B B B

FEBEREGCEECE BTGB TR G TR
#sBsssabseRanEReEasa L BRA BT

FRACEREPREGA LS LEDERBBB A B4

%&ﬁ&ﬁ*%&ﬁ&%ﬁ§1=A. ggg aﬁ&&#@%&@&%&&&
Bosssapes et 3T O EFRFBFHIEEES T
GhEEE R AR EEa s GEEBEEkEER e AR e R E R EE R
SHEEE R e R EE R e AR B R S R R
BEEEEE T ESEE G Bedbsssesd bttt tettn
S 0 B . s . e e . A S S A . . S A e M B,

s ——_ !
1“&@»Mw

AN

YT AT

b
itqﬁdﬁhgsﬁﬁﬁ@

SRR AYAAR AR Y

221



Date : 10 4ng1AN 2568
Tasams ; AwAafszuuE@nlihdrandsuuae induuuian No. 2568/ 001
Agilsmnasing 1wee o
|ey Ens mandan FIANAG EalRtxt
1 sruunda e ndsnuaceing wuna 5 Aladns 137,897.98 32,596.44 170,494.42

91 1 9zuu

2 ANFUELNNT 5 % 8,524.72

3 |ls 17,049.44

4 N7 %

13,724.80
MH’"JWI
o o

AT WOV o comoms e asmamsessusiermsios o Qb S S B

(A ) [ A )
ﬂ\i"ﬂ‘ﬂ.......

(A0 J

. / 8\ By

1M

222



223

1. UNIAUTZULRAR LTHAN A8 WA LU AN RS

AUA 5 AlAIRE



Date : 10 ¥N91AN 2568
Tasens © dedmdsssuundslwiifendsnunaseiinduundean No. 2568 / 002
13was - T

1. unIANUsTULRAR T AranasnuLdseiiag 1uin 5 Aladas

a

LRt 5183 FIAANTER SIAMAIUGY F1A998
1 QMnadie
1.1 AMATENUReaTa - 15,000.00 15,000.00
12 | vnlanaivresiuunagiasaniing 8,654.80 2,596.44 11,251.24
1.3 szun vl 22,623.18 15,000.00 37,623.18
14 | emngind 106,620.00 s 106,620.00

224



Date © 10 NQuIIAN 2568
Tasans ¢ dadmstissuusRs i aenfinduunRamn No. 2566 ¢ 003
1 wAg Anlbihdnavdanuussaiad 1una 5 Alases Ldwad
ety
Ay s Wanne | wise Ealaet
ATin sau Al et
1 [eueRenaudansa
AR eas e areren 0| LS 15.006.00 15.002.00 15,000.00

norisRyANAG-a ]

nurinsfalnsahduumaasuaeniio

2

anangiie sty s e undlrsndinng (Ral Mounting) B17 4.2 ez 1800 | W 174.00 3.132.00
2.2 FasiascagHiay (Ral Joiner) 12.00 o 16,80 201.60 - 201.60
23 | quesnifiad sl diess (END-CLAMP) 1zoo | @60 11570 - 11520
2.4 anrsnfnzzntenelr dndinn s (MID-CLAMP) soo0| da 260 ZBRO0 > 2BR.00
26 | gumrn@asswiisunsizadiund (Migde camp wih earing washer) s000| PR 12,80 284.00 = 384,00
26 | aumnfaauneal Earhing Lug 46 mm Gore) so0| @20 46.00 - AB.00
27 genenifavsir asroiuiun gt u (CPAC Rool Hook: 34.00 i} 90,00 3.660.00 - 3,060.00
28 mnEnvsaruasreiiursegiife (Seinless Seel Hanger ol a0 | oh 4200 1428600 = 1.428.00
29 r‘-umﬁvﬁ?««;mm’innﬁ gL e i woo| LS N = 2,506.44 2,596.44 2,596,448

Remark : #1143 AR 30% NFTIRG

225



Date : 10 WounIAN 2568
Tasanrs © Saedissuundaliidia e daduumd No. 2686 1 003
1. WAy Fol NI RS 1R 5 AlaTAR [Earte]
e
sy s i e E— . ]
LacLl) I AT kxtl]
3 Jousmlh

a Fuse DC 15 A 10004 o0 @ 120,00 12060 - 12000
32 Eurge Protective 5P0 OWVR T2 NT 40 ABB .00 %\A 3,800.00 3.2800.00 4 3.800.00
33 O 400/54 00 §u 120.00 12000 3 120000
34 | wenined 2P MOCR SDAT 10047 1o0| A 1,320.00 1000 3 1,370.00
A5 | volt motor woo| Au as.0n B n BRO0
26 | Ampmoter D TEOD 5. 76,00
37 | ienined 2P MCCR SOAT ADGAF oa| A 60,00 G060 - 00,00
a8 | HRCFuUSE En 1,000.00 160060 - 1.000.00
29 | Swge Polesive AC 00| T 60,00 760.00 - 760,00
210 | FUSESAAC 00| @ 192.00 84,00 - 384.00
24¢ | PigiLempiRSTH 0| @@ a.00 80.00 - 50,00
212 | oyt oo| 4 000,00 BLO0LY - 6.000.00
315 | wianmodFesau (Ground oot 300 248,00 4460 - 400
244 | A C¥ 12750 Sumn, = e 26091 - -
315 | &wov1x105gmm 1000 | e 2297 22972 - 22972
316 70 THW 1 x 35 Sgmm [N 4558 e ¥
347 | &7 THW 13010 Sgmm onop | wme 14.10 28200 - 2B2.00
318 | duPVIFZxdsamm 5000 | wme 2200 - 110,00
319 | @wPVIF 1 xdsamm — oo | uee 1040 - 520.00
320 | vielsrssor i G e 1 i = wes 3a7e - -
320 | velesssamini G e 3 i = s 282.94
322 | ¥ HDPE PN 6 1w 3 ¢ ) s 57.20 - -
323 | snaluard &my 100 x 200 x 2240 . 300 W 332.00 WE.00 - 996.00
394 | s nsndt s ndee ane oo | A 20248 A,403.48. 5 A,103.46
325 | Fusmnauusafnus o0 | LS = = 18,006.00 15,000.00 16,000.00

4 ausgfinst
a1 WA TRAE Y SO0 oooon | - mel 760 3800000 - 38,000.00
42 | witnsalnn szus b e dmendh 25 Alwiee s nida. e 100 | s £,000.00 80000 8.000.00
23 | aUnsafieafilblilvaden wienmlnsninaan [(Mutitunetion Relay) 200 | wARER 5,000.00 5.000.00 - 5.000.00
Foit . s - - -
4.4 | Power Optimizar 1ron| oA 40,00 136000 . 14126000
45 | Engorgy Motor 00| am 5,200.00 5.200.00 - 5.200.00
-6 Current Transformer 1.00 il 1,886.00 1.880.00 1,980.00
o7 | commuriceton Gatewey || | ) g - P S| | vemso|  recne - 7.200.00
48 | Modue Temperatue Sensor 00| W 5,060,00 505060 - 5.060.00
29 | Ambient Tempraure Senscr wo0| 500000 560060 - 5.000.00
210 | Inadiance Senscr 00| 6,600,00 660000 - 6,600.00
a1t | AaksnansuLL LED 1w 55 T o0 | witas 580000 520000 E 520000
212 | gpredioe o0 T 5,800,006 520060 - 5.200.00

226



2. BOQ &5un1sannsssuutadaaudsotindaunn 10 dlaina
TudnalfunnuazsimAnadse
BILL OF QUANTITY

TAs9nIg

2/ = :.:' = 2 v = o s
ANARNANTEULNA Flytﬂﬂ"l AAANANTULAIRTN AL LUUUNRIAT

137U RILASINNG

*hkk

€
4

AYIN9IAN

e
2

10 §ng1AN 2568

227



228

a71s1mInansAINunassa



Date : 10 ungAN 2568
Tasan1g : uednRsszauadaliihaAsendsnuudainduumdsm No. 2568 / 001
agsmariasia e -
Eatl] F18MS FIA1AYaR FIANAUG A9
1 sruunARTiFand A Ring 1una 10 iladns 206,832.78 40,385.76 247,218.54

AU 1 92UL

2 | Awiunnr 5%

12,360.93

3 | Mils

24,721.85

4 mi 7%

19,901.09

WHIELNG -

n

229



230

1. UNIAUTEULRNAR WA A8 WA UL AR RS

AuIA 10 NlAIAR



Date :

Tasems :  [uAaRIszuLHAR I AEwRsNuLgsARduunRIAN

1nues o M

1. MuaAnusTUURAR WA EnA I uLsIRRd 1unm 10 Aladns

231

10 NNS1AN 2568

No. 2568 / 002

any s18n1g

FIAANIER FIAATUS 51A199
1 uneaia
11 wETIYneaie - 15,000.00 15,000.00
1.2 | vwlanafHeesiuunatsadugsafineg 17,309.60 10,385.76 27,695.36
13 szl 22,623.18 15,000.00 37,623.18
14 | wungioest 166,900.00 = 166,900.00

111




232

Date: 10 :ns1AM 2568

Thsanms © Sadnas AalTdArandinuuseminduumdam No. 2568 f 003
1. mnanussuusas s nuusetiad muie 10 Aladad §mea e
ERLELLIGIEE]
LA s8ms B | wioa SR
Ardag ) ATus T
1 [weFaieiedi
11 AU g ol 100| LS 15,060.00 | 15.000.00 15,000.00

[rr——

2 [nuneniilasaiduusasdusaniing

21 | reegfdssdwmiudulausdtriidiand (Rail Mounling) 87 42wy 3600 | fu 174.00 6,264.00 - 6,264.00
22 | ssierwegiidon (Rail Joinert sam| 16.80 403.20 = 403.20
23 | gunsnEasnudraussadosd (€N Drciu\m;i | 24.00 ﬁ":l 960 23040 2 230.40
24 | gunsnfaswhausalsnsisad (MID-CLAMP) 60.00 | 960 576.00 - 576.00
25 | minsofsszwiualnindiead (Midde ciam;w\; E;;g weasher) ] GgiuD I ;n 12.80 768.00 - 768.00
26 | guna@manunsml (Earthing Lug 4-6 mm ol _— om| 920 92,00 - 92.00
27 | qunsafaudsruasrniniimealifiun (CPAC Roof Hook) 6800 90.00 6,120.00 - 6,120.00
28 | quUnsnfavdseusrdaimiumnaiifio (Stanless Steel Hanger Boit) 68.00| 42,00 2,856.00 - 2,856.00
29 | Awssdadeq Hrasudl dlisaiing 200 LS - 519288 | 10.385.76 10,385.76

Remark : P fim 30% sansinda




Date : 10 uns1Ax 2568
Thsanas Sradas AnliAre A uusE 1 No. 2568 f 003
1. mnanussuusas s nuusetiad muie 10 Aladad §mea e
ERLELLIGIEE]
LAt s WBrw wiian — - §IRITIN
g m Fuse s
3 [wssleh
31 | FuseDC 15 A 10000 10| 1 120.00 12000 - 12000
32 | Surge Protective SPD OVR T2 N140 ABE too| d 3800.00 3.800.00 - 3.800.00
33 | craonmsa 1| 120.00 120.00 - 12000
3.4 | wwmined 2P MCCB S0AT 100AF 0| A 1.320.00 1,320.00 - 1,320.00
35 | voltmeter 00| A 88.00 88.00 - £8.00
36 | Ampmoter — oo A 76.00 76.00 - 76.00
37 | wwsninasd 2P MGOB SOAT 400AF Loo| A 600.00 600.00 - 600.00
38 | HRCFUSE D 1,000.00 1,000.00 - 1,000.00
30 | Surge Protective AC too| W 760.00 760.00 - 760.00
310 | FUSEBAAC 20| W 192.00 384.00 - 384.00
311 | PiotLamp (RST) 10| W 80.00 80.00 - 80.00
312 | dmuauszuuliid wo| 4 £,000.00 6,000.00 - 6,000.00
343 | wiinrdkenaiu (Ground rod) 300| W 248,00 744,00 - 744.00
314 | @ CV 1 x 150 Sqmm = g 20091 - - -
315 | o 1x10 Sqmm 1000 | waz 2207 22972 - 22972
396 | sw THW 1 35 Scmm = g 4556 - -
397 | @ THW 1x 10 Sanm 2000 | ng 110 282,00 - 282,00
318 | #w PVI-F2x4Samm, 5000 | AT 22.00 1,100.00 - 1,100.00
319 | 8w PVI-F1x48amm 5000 | i 1040 520.00 - 52000
320 | vielaweHaumelinn iMC 3t 1 i i WAz 3879 - - -
321 | salanctannulabih e 1o 3 i wins 26294 - - -
522 | vin HDPE PN 6 ww1m 4 30 (90 mm) i 57.20 - - -
323 | ruload @mn 100 x 200 x 2440 mm. 1 | 00 xrf;x 33200 96,00 = 996,00
324 | sinanfilvrauviafasany o0 | 440346 2,403.48 - 4,403.46
325 | Awsalszneuuezidvening us o - 15,000.00 | 15000.00 15,000.00

1.00

4 fnungioe

41 unTAfURIe M BY 300WK3s 10,000.00 | imci. 7.60 76,000.00 - 76,000.00
a2 | wieulsanseadlyif vuoalionndn 10 e am o, e 100| e 14,000.00 14,000.00 - 14,000.00
43 Inzafaaf uadieu whasqinsalasumg Relay) 1.00 wias 5,000.00 5,000.00 - 5,000.00
s PR, vty % A = 2
44 | Power Optimzer sapo| M 840,00 28,560,00 - 2A,560.00
o5 | egeymeer ] 7 1 & [ Ao 71;7 s20000| - sz00ma | - 5,200.00
46 | Current Transformer 10| A 1.980.00 1,980.00 - 1,980.00
47 | communication Gateway 1o0| @ 7.900.00 7,900.00 - 7,900.00
48 | Modue Tefperdiure Sohkol, | N\, (S | ? seoe]|  sesemo| - 5,060.00
49 | Amoient Temperalure Sensor 100] I 5,000.00 5,000.00 - 5,000.00
410 | irradiancs Sensor 10| ™ £,600.00 6,600.00 - 6.600.00
an ﬁﬂu.ﬂmdl;ﬂllﬂ'u LED \!;‘\l 55 ﬁ"l T N T y 1700 ll?r.ﬂd o ;,8;)0,’]9 7 ;ﬁUD UDV ¥ 5,800.00
412 | ereufiina e 1o0) A 5,800.00 5,800.00 - 5,800.00

233



3. BOQ aM5Un1sAnnsszuuLaaaudsoindaunn 15 dlaina
TudnalfunnuazsimAnadse
BILL OF QUANTITY

TAs9nIg

2/ = :.:' = 2 v = o s
ANARNANTEULNA Flytﬂﬂ"l AAANANTULAIRTN AL LUUUNRIAT

137U RILASINNG

*hkk

€
4

AYIN9IAN

e
2

10 §ng1AN 2568

234



235

a71s1mInansAINunassa



Date : 10 ungAN 2568
Tasan1g : uednRsszauadaliihaAsendsnuudainduumdsm No. 2568 / 001
agsmariasia e -
Eatl] F18MS FIA1AYaR FIANAUG A9
1 sruunARTdandasening 1una 15 iladns 291,497.18 45,628.32 337,125.50

AU 1 92UL

2 | Awiunnr 5%

16,856.28

3 | Mils

33,712.55

4 mi 7%

27.138.60

WHIELNG -

n

236



237

1. UNIAUTEULRNAR WA A8 WA UL AR RS

AUIA 15 NLAIAR



Date :

Tasems :  [uAaRIszuLHAR I AEwRsNuLgsARduunRIAN

1nues o M

1. MuaAnUsTUURAR W AEnA I uLsIRiRd 1unm 15 Aladns

238

10 NNS1AN 2568

No. 2568 / 002

any s18n1g

FIAANIER FIAATUS 51A199
1 uneaia
11 wETIYneaie - 15,000.00 15,000.00
1.2 | vwlanafHeesiuunatsadugsafineg 26,047.20 15,628.32 41,675.52
13 szl 23,989.98 15,000.00 38,989.98
14 | wungioest 241,460.00 = 241,460.00

111




239

Date: 10 unsVAY 2568

Tazanas : ShaRmne il Aenda g finduumam No. 2668 / 003
1. MaInY Aalviidawasnuuseiing awm 15 Aladnd e i
TImABVIEY
A s W | wioy s
Fivian s Fuga =
1 [usmnunedie
11| snshrmeenuuuuszdniruss Bamlzneu 100| US 15,000.00 15,000.00 15,000 00

NTTReLA

2 [owresdulasafuiuusatduseaniind

aegiliflandmiuiuiaumlisfinad (Rail Mounting) 873 4.2 s 5100 AW 174.00 5,874.00 - 8,874.00
22 | darersagiiii: (Reil Joiner) 7200| W 16.80 1.209.60 - 1,200.60
23 | gquninfndAmdsnslasnfiad [kNDrCL!\M}’) AN ) . 35?7 ﬁ':n T 9.60 345,60 - 345,60
24 guntafnsruiniusninardinas (MID-CLAMP) 90.00 960 864.00 - 8B4.00
25 aunanfinrzuirunbisfines (Middle clamp w\l:eﬁ:\n; ;asher) J 90.00 [} | 12.80 1,152.00 7 - 1,152.00
26 | gunininsunsnd (Earthing Lug 46 mm Cma)r A1 11 P 1500 1 Vn‘vr | 920 138.00 - 138.00
27 | guniniemdimuasdeuiusiegiiilan (GPAG Roof Hook) 10200 W 90.00 9,180.00 - 9,180.00
28 | guninfmdiaiuazdndouriisaegiliden Sainess Steel Hanger Bolt) 10200 A 42.00 4,284.00 - 4,284.00
29 | Aussiiad Fruzedd it 300 LS - 5,209.44 15,628.32 15,628.32

Remark: flTs Fin 30% AMErTRe

T ol o N M 2 B W T




240

Date: 10 unsVAY 2568

Tasams = dhefang il Aenda g finduumam No. 2568 / 003
ERETER anlvhmewasnussimiing mun 15 iladas e s
TImABVIEY
L FIEnT W | wien — " I
rian s Fus Lt
3 |aouszuulaih

EA Fuse DC 15 A 1000W I 1.00 1" 120.00 120,00 i 120,00
32 | Surge Protective SPD OVR T2 N1 40 ABB oo du 3,800.00 3.800.00 - 3,800.00
33 | craoosa 10| A 120.00 12000 - 120.00
34 | waninef 2P MCCB SUAT 100AF 10| 1,320.00 1,320.00 - 1,320.00
35 | Voltmeter D 88,00 £2.00 - 88.00
36 | Ampmeter = 10| Fu 76.00 76.00 = | - 76.00
37 | wsnined 2P MCCB SOAT 400AF 10| du 600.00 600.00 - 600.00
38 | HRCFUSE 10| A 1,000.00 1,000.00 - 1,000.00
39 | Surge Protective AC 10| m 760,00 760.00 - 760.00
310 | FUSEBAAG 200 w 192.00 384.00 - 384.00
311 | PlotLamp (RS T) 10| 80.00 60.00 - 80.00
342 | drouamsnih 1.00 L} 6,000.00 6,000.00 - 6,000,00
343 | wisnarosinuasiv (Ground rod) 00| W 248.00 744.00 - 744,00

314 | @ CV1x15808g.mm, 1 MBS 20091 2 = =
315 | AoV 1x10Sqmm 000 | wee 2297 22872 - 22972
346 | w1 THW 1 x35Samm. a000| weg 4556 1,366.80 - 1,366.60
347 | AW THW 1 x 10 Sa.mm, 2000 | (WRT 14.10 28200 = 28200
318 | & PYIF2x48q.mm. 5000 | eeT 22.00 1.100.00 = 1.100.00
319 | amPVIF1x4sqmm 5000 | Wy 10,40 520,00 - 520,00

320 | vielewstersae i Mo mm 1 fa I 38.79 - - -

a2t | welasteeswldi e nona i 3 s 262,94 - - -

322 | vie HDPEPN 61um 3 dﬂ (90 mm.} ELe 57.20 < =] =
323 | melan @ 100 x 200 x 2440 mm, TN — ;g_?in'ﬁ; V] 332,00 996.00 = 96,00
324 | snsnfrznawviafausin 100| N 4,403.46 4,403.45 - 4,403.46
- 15,000.00 15,000.00 15,000.00

325 | miusalsznauuszAussn 100 LS -

4 |aungimed

4.1 uaAus o PY.I00Wx68 15,000.00 |~ mel 7.80 144,000.00 - 114,000.00
42 | wibosudnnzs antoia sl 15 fladad o nn, v 10| e 22,000.00 22,000.00 - 22,000.00
43 Inanftfosdubiiluadau whanginaoleousy Relay} 1.00 win 5,000.00 5,000.00 - 5,000.00

W T, T, - - - -

44 | Power Optimizer. 68.00 iu £40.00 57,120.00 - 57,120.00
a5 | eogergymeer 01 [ 1) e o 7*» | sxom| o semoo - 5.200.00
46 | Current Transformer 10| w 1,980.00 1,960.00 - 1,980.00
47 | communication Gateway 100| 4m 7,900.00 7,900.00 - 7,900.00
48 | Mechie Termpef@lireGensor § | | N\, A AT {n | oo seeem| - 5,080.00
49 | Ambient Temperalure Sensor 100 5,000,00 5,000.00 - 5,000.00
410 | Imadiance Sensor 100f 6,600.00 6,600.00 - 6,600.00
a1t | sossmmmwmtenwenssd o ) R UU’ Cwtes | 50000 50000 - 5,800.00
412 1MAEHW’MRBT‘;‘EX‘5.‘: 100 4m 5,600.00 5,600.00 = 5,800.00




241

ANARNUIN A

1. unanuAInIsndnauelun1sUsEYNIvINTIEAUUIUIYIA

15th International Conference on Power, Energy and Electrical Engineering (CPEEE 2025)

Design and develop a feasibility economics program
for the optimal sizing of photovoltaic rooftop
installation via using Google Worksheet

Pasist Suwanapingkarl
Department of Electrical
Lngineering,
Faculty of Engineering,
Rajamangala University of
Technology Phra Nakhon
Bangkok, Thailand

pasist.s@rmutp.ac.th

Chalermchat Ruangtoh
Department of Electrical
Lngineering,
Facully of Engineering,
Rajamangala University of
Technology Phra Nakhon
Bangkok, Thailand

chalermchart-ru@rmutp.ac.th

Abstract— In the present day, renewable energy has gained
significant popularity worldwide, particularly in rooftop
photovoltaic systems in Asia, such as Thailand and Japan. This
surge in popularity is mainly due to the accessibility of these
systems, which current technologies have dramatically enhanced.
These technologies have also urged the growth of photovoltaic
design programs. Because the sellers and installers of photovoltaic
systems are now required to estimate the solar power available on
the rooftop of a building and in a specific area, including the
typical investment cost and technical engineering report such as
engineering calculation sheets and installation drawings. These
can be seen in the various photovoltaic design software such as
PVSyst, PV*Sol, RETScreen, SolarEdge, Helioscope, etc. This
rescarch aims to design and develop a program using the Google
Worksheet to maximize the effectiveness of installation and
minimize the investment. The program will be involved in
determining the optimal sizing of rooftop phetovoltaic systems,
assessing the feasibility of the project, and presenting typical
installation drawings. To cnsure the safety of installation and the
operating system, the standards and regulations are strictly
followed. The proposed program can cnable the simulated
scenarios, which are based on the clectricity provider and
electricity tariff, to determine the generated energy and forecast
potential investment and savings. The program function can
support updating materials, data, and pricing using Google
Worksheets. The program can also develop the relationship
between the engineer, installer, and client as it can present the
accuracy and efficiency of the design project and reduce the losses
of materials from installation. This makes it an essential program
for the engineering, installer and client. To ensure performance
and accuracy, the program results are validated against the
electricity provider's website and commercial photovoltaic design
software such as PVSyst and PV=Sol.
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I. INTRODUCTION

It is well known that the existing renewable energy,
especially photovoltaic (PV) systems, is continually increasing.
This trend is due to the growth of technologies and production
processes. It can be seen in Fig. 1 that the PV market of the world
in 2024 has experienced significant growth, up to 33% since
2023 [1-2]. The pricing of PV modules is decreasing due to the
continious development of PV modules and inverter
technologies, which results in higher generated energy and
lower energy consumption [3-4]. In the meantime, the
streamlining of production processes has driven down
production costs significantly. This results in subsequent
overproduction by manufacturers. However, the forecast of the
PV market from 2024 is steadily established in Other Asia,
India, North America and the Caribbean.

Giobal PV Industry to Build 592 Gigawatts This Year

Solar power new build capacity by year, and BNEF's mid forecast

# Eurcpe ® Mainlang China M indla « Other Asia M North America & Caribbean

= Contral and South America + Middla East and North Africa = Sub-Saharan Atrica * Buffer/unknown
10K gigawatts

LTI e
,___._.,.,.l| I|II
2008 10 2 30 32 2034
e
'Note: Gapacity fecordedis that of the solar modules BloombergNEF

Fig. 1. Growth of photovoltaic market in 2024

Since 1980, the research and development of the public and
the private sectors have continually invested in and developed
technologies of PV cells and PV modules. These result in
efficiency and production technology advancements, which
have higher performance and lower manufacturing costs, as can
be seen in Fig. 2 [3-4].
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Fig. 2. Technologies of PV cell and PV module since 1980

Crystalline Sificon (c-5i) Module Evolution
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Fig. 3. The development of ¢-Si module technogies

In Fig. 3 is show the advancement of ¢-Si production
technologies, which includes wafer sizes and improves the
material qualities. This is ensure the improvement of cell
metallization and interconnection that can derate the efficiency
and generated energy from cells to modules.
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Fig. 4. Progress and trend of photovoltaic design software

Global Photovoltaic Software Market Research Report

ByAppiication:

Fig. 5. Growth of photovoltaic design software market
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Fig. 4 and Fig. 5 are shown that the PV design program has
grown significantly to 7.28% since 2021 [5-6]. Because of the
increase in rooftop installations worldwide, The program can
design, simulate, plan and analyze the investment for the
engineering, installer, client and enhance manufacturers' sales.
It must be noted that these PV design programs provide the
financial feasibility model for investment, which allows the
client and manufacturer to consider the profits and losses.
Moreover, the market for PV design programs will continually
increase, as seen in the market forecast report [6].

Therefore, the research designed and developed a PV design
program for rooftop installation using the Google Worksheet.
The standards, regulations, product list, electricity provider,
electricity billing, and financial banking are considered to
comprehensively produce simulation results that satisfy
engineering, installer, manufacturer, and client.

II. COMMERCIAL PV DESIGN RROGRAM

A PrSyst

The common PV design program, which features grid-
connected feature, as the PV system is connected to the local
power grid, standalone feature, as the PV system has the ability
to store generated energy into the batteries, pumping system
feature, as the PV system is generally mounted on the single axis
trackers. Moreover, the program also presents the ‘loss tree
diagram’, which enables the calculations of losses due to
temperature, array mismatch, cables losses, and inverter losses
as shown in Fig. 6 [10-22]. The most disadvantages of this
program are preloaded meteorological data as some of location
might out of meteorological data.

B. PI*Sol

The useful PV design program includes 3D visualization for
PV systems and imports 3D layouts to analyze the performance
of PV installation during shading. The significant interesting
feature automatically generates the shading to any position
within or outside the PV system when the shading objects are
placed into the model. Then, the calculations are based on 3D
objects, and hence, it can design and simulate the yield
calculation of photovoltaic systems. It also illustrates a realistic
image. The program can utilize and analyze the components of
PV systems with more specific compliance with all relevant
standards and regulations, as presented in Fig. 7. The program
supports the design of rooftop PV for small residential or large
commercial buildings [23-29].

C. RE1Screen

The RETScreen(R) program was developed to define the
potential assessment of renewable energy. The program covers
grid-connected features, standalone features, and hybrid systems
of renewable energy features. The program provides the initial
parameter of the system. Thus, the users do not need to fill in the
equipment datasheet. This is quickly allowed the simulation to
display the most cffective system. The program also describes
various parameters, such as irradiance and PV array, that are
used to forecast the generated energy. Moreover, its features are
recently updated to determine the low-carbon planning [30-34].



Fig. 6. Typical display results of PV simulation from PVSyst program
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Fig. 8. Typical display results of PV simulation from RETScreen program

IIT. CONCEPT AND DESIGN

The program is designed and developed by considering the
security of personal information, the client's sizing requirement,
type electricity provider, electricity billing, location, power
losses, and financial feasibility, as shown in Fig. 9 and Fig. 10.
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Fig. 9. Interface input data of proposed program
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IV. DEVELOPMENT AND IMPLEMENTATION
The case study is located in Bangkok, Thailand. The PV
system was installed on the rooftop of a residential building,
which is rated at 5 kW. The PV system was mounted and faced
south. The losses were set according to the datasheet (Fig. 11).
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Fig. 11. Interface input data for type of electricity usage

V. RESULTS AND DISCUSSION

The results of the program were validated against the
electricity providers in Thailand, which are MEA and PEA, as
shown in Fig. 12 and Fig. 13. It is shown that the calculation of
electricity billing was similar. The material pricing was also up-
to-date; hence, the financial feasibility is similar to that of banks
in Thailand. The designed PV system was compared with those
of the PVSyst, PV*Sol, and RETScreen, which have the same
condition, to ensure accuracy [7-9] and [35].
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Fig. 12. Electricity billing system from electricity provider in Thailand
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In Fig. 14 is shown that the estimation after installing PV
rooftop. The designed PV system was presented at 5 kW. The
electricity provider was set at MEA, which residential service
on normal tariff (progressive rate below 150 units/month). The
PV project initial investment is approximately 440,000 Baht.
The payback time is within 10 years.
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Fig. 15. Typical engineering drawing for electrical installation
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Fig. 15 shows the single-line diagram of the designed PV
system, which is the same as the typical engineering for
installing the system. The typical installation also follows the
standards and regulations to ensure safety. The program also
determines the Bill of Quantity (BOQ) for mnstallation matenal;
hence, the installer can manage and plan with the supplier or
vendor list.

VI. CONCLUSION

The Google Worksheet can design and develop the PV
design program. It can be used as an online program. Some
calculation results are similar to the commercial program, where
some of the results are slightly different. These are due to the
calculation algorithm and some parameters, as they were not
supported in the Google Worksheet. Moreover, the program was
validated against those of the PV Syst, PV*Sol, and RETScreen,
which have the same conditions to ensure accuracy. It can be
noted that the standards and installation regulations for PV
rooftops are considered.

VII. FURTHER WORK

In the PV design program market, efficiency, accuracy, and
program reports are considered the primary keys. Most
engineers, installers, manufacturers, and clients are looking for
a unified program. Hence, the further work of this research
should focus on the effectiveness of the shedding system as well
as the calculation of carbon footprint credit. These functions
currently need to be considered as the agreement of the COP26
climate change summit. The presentation of the program should
develop more graphic information and accurate images for
comprehensive technical data and financial results, such as cable
installation, payback time and incentives.
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Design and develop a feasibility economics program
for the optimal sizing of photovoltaic rooftop
installation via using Google Worksheet
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Abstract— In the present day, renewable energy has gained
significant popularity worldwide, particularly in rooftop
photovoltaic systems in Asia, such as Thailand and Japan. This
surge in popularity is mainly due to the accessibility of these
systems, which current technologies have dr: ically enl d
These technologies have also urged the growth of photovoltaic
design programs. Because the sellers and installers of photovoltaic
systems are now required to estimate the solar power available on
the rooftop of a building and in a specific area, including the
typical investment cost and technical engineering report such as
engineering calculation sheets and installation drawings. These
can be seen in the various photovoltaic design software such as
PVSyst, PV*Sol, RETScreen, SolarEdge, Helioscope, ete. This
research aims to design and develop a program using the Google
Worksheet to maximize the effectiveness of installation and
minimize the investment. The program will be involved in
determining the optimal sizing of rooftop photovoltaic systems,
assessing the feasibility of the project, and presenting typical
installation drawings. The standards and regulations are strictly
followed to ensure the safety of installation and the operating
system. The proposed program can enable the simulated scenarios
based on the electricity provider and electricity tariff to determine
the generated enmergy and forecast potential investment and
savings. The program function can support updating materials,
data, and pricing using Google Worksheets. The program can also
develop the relationship between the engineer, installer, and client
as it can present the accuracy and efficiency of the design projeet
and reduce the losses of materials from installation. This makes it
an essential program for the engineering, installer and client. The
program results are validated against the electricity provider's
website and commercial phetovoltaic design software such as
PVSyst and PV*Sol to ensure performance and aceuracy,
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photovoeltaic, program, rooftop
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I. INTRODUCTION

It is well known that the existing renewable energy.
especially photovoltaic (PV) systems, is continually increasing.
This trend is due to the growth of technologies and production
processes. [t can be seen in Fig. 1 that the PV market of the world
in 2024 has experienced significant growth, up to §I since
2023 [1-2]. The pricing of PV modules is decreasing due to the
continuous  development of PV  modules and inverter
technologies. which results in higher generated energy and
lower energy consumption [3-4]. In the meantime, the
streamlining of production processes has driven down
production costs significantly. This results in subsequent
overproduction by manufacturers, However, the forecast for the
PV market from 2024 is steadily established in other areas of
Asia, India, North America, and the Caribbean.

Global PV Industry to Build 592 Gigawatts This Year
Solar power new build capacity by year, and BNEF's mid forecast
Eurcps Maniand China M inda = Crhar Asia_ 8 North America & Carbbean
& Carsmad and Souh Amonica = Mckle Exsi and North Amca + Sub-Gaaran Africa - Bufferfunknown
10K gigematts
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Fig. |. Growth of photovoltaic market in 2024

Since 1980, the public and private sector's research and
development have continually invested in and developed
technologies of PV cells and PV modules. These result in
efficiency and production technology advancements, which
have higher performance and lower manufacturing costs, as
shown in Fig. 2 [3-4].
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Fig. 2. Technologies of PV cell and PV module since 1980
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Fig. 3. The development of c-Si module technologies

Fig. 3 shows the advancement of c-Si produetion
technologies, which includes wafer sizes and improves the
material qualities. This ensures the improvement of cell
metallization and interconnection that can derate the efficiency
and generated energy from cells to modules.
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Fig. 5. Growth of photovoltaic design software market

Fig. 4 and Fig. 5 show that the PV design program has grown
significantly to 7.28% since 2021 [5-6]. Because of the increase
in rooftop installations worldwide, The program can design,
simulate, plan and analyze the investment for the engineering,
installer, and client and enhance manufacturers' sales. It must be
noted that these PV design programs provide the financial
feasibility model for investment, which allows the client and
manufacturer to consider the profits and losses. Moreover, the
market for PV design programs will continually increase, as
seen in the market forecast report [6].

Therefore, the research developed a PV design program for
rooftop installation using the Google Worksheet. The standards,
regulations. product list, electricity provider, clectricity billing,
and financial banking are considered to comprehensively
produce simulation results that satisfy engineering, installer,
manufacturer, and client.

II. COMMERCIAL PV DESIGN PROGRAM

A. PVSyst

The sl@ard PV design program features a grid-connected
feature, as the PV system is connected to the local power grid; a
standalone feature, as the PV system can store generated energy
in the batteries: a pumping system feature, as the PV system is
generally mounted on the single axis trackers. Moreover, the
programalso presents the ‘loss tree diagram’, which enables the
calculations of losses due to temperature, array mismatch, cables
losses, and inverter losses, as shown in Fig. 6 [10-22], The most
significant disadvantages of this program are preloaded
meteorological data, as some locations might be out of
meteorological data.

B. PV*Sol

The useful PV design program includes 3D visualization for
PV systems and imports 3D layouts to analyze the performance
of PV installation during shading. The significant interesting
feature automatically generates the shading to any position
within or outside the PV system when the shading objects are
placed into the model. Then, the calculations are based on 3D
objects, and hence, it can design and simulate the yield
caleulation of photovoltaic systems. It also illustrates a realistic
image. The program can utilize and analyze the components of
PV systems with more specific compliance with all relevant
standards and regulations, as presented in Fig. 7. The program
supports the design of rooftop PV for small residential or large
commercial buildings [23-29].

C. RETScreen

The RETScreen(R) program was developed to define the
potential assessment of renewable energy. The program covers
grid-c d fe tandalone features, and hybrid systems
of rencwable cnergy features The program provides the
system's initial parameters. Thus, the users do not need to fill in
the equipment datasheet. This quickly allowed the simulation to
display the most effective system. The program also describes
various parameters, such as irradiance and PV array, used to
forecast the generated cnergy. Morcover, its features are
recently updated to determine low-carbon planning [30-34].
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Fig. 6. Typical display results of PV simulation from the PV Syst program

Sereianen Koz

Fig. 7. Typical display results of PV simulation from the PV*Sol program
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Fig. 8. Typical display resulis of PV simulation from the RETScreen
program

1. CONCEPT AND DESIGN

The program is designed and developed by considering the
security of personal information, the client's sizing requirement,
type of electricity provider, slﬁaicity billing, location, power
losses, and financial feasibility, as shown in Fig. 9 and Fig. 10.

Fig. 9. Interface input data of the proposed program
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Fig. 10. Interface input data for the type of electricity provider and electricity
billing

[V, DEVELOPMENT AND [MPLEMENTATION

The case study is located in Bangkok, Thailand. The PV
system was installed on the oftop of a residential building,
which is rated at 5 kW. The PV system was mounted and faced
south. The losses were set according to the datasheet (Fig. 11).

e

e [T St o R e o e o e |

Fig. 1 1. Interface input data for the type of electricity usage

V. RESULTS AND DISCUSSION

The results of the program were validated against the
electricity providers in Thailand, which are MEA and PEA, as
shown in Fig. 12 and Fig. 13. It is shown that the calculation of
electricity billing was similar. The material pricing was also up-
to-date; hence, the financial feasibility is identical to that of
banks in Thailand. The designed PV system was compared with
those of the PVSyst, PV*Sol, and RETScreen, which have the
same condition, to ensure accuracy [7-9] and [35].
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Fig. 12. Electricity billing system from electricity provider in Thailand
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Fig. 13, Calculate electricity billing from electri city usage data

Fig. 14 shows the estimation after stalling the PV rooftop.
The designed PV system was presented at 5 kW. The electricity
provider was set at MEA, which provides residential service on
a normal tariff (progressive rate below 150 units/month). The
PV project's initial investment is approximately 440,000 Baht.
The payback time is within 10 years.
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Fig. 15 shows the single-line diagram of the designed PV
system, which is the same as the typical engineering for
installing the system. The usual installation also follows the
standards and regulations to ensure safety. The program also
determines the Bill of Quantity (BOQ) for installation material:
hence, the installer can manage and plan with the supplier or
vendor list.

VI. CONCLUSION

The Google Worksheet can design and develop the PV
design program. It can be used as an online program. Some
calculation results are similar to the commercial program, where
some of the results are slightly different. These are due to the
calculation algorithm and some parameters, which were not
supported in the Google Worksheet. Moreover, the program was
validated against the PVSyst, PV*Sol, and RETScreen, which
have the same conditions to ensure accuracy. It can be noted that
the standards and installation regulations for PV rooftops are
considered.

VIL FURTHER WORK

In the PV design program market, efficiency, accuracy, and
program reports are the primary keys. Most engineers, installers,
manufacturers, and clients seck a unified program. Hence, the
further work of this research should focus on the effectiveness
of the shedding system and the calculation of carbon footprint
credit. These functions currently need to be considered as the
agreement of the COP26 climate change summit. The
presentation of the program should develop more graphic
information and accurate images for comprehensive technical
data and financial results, such as cable installation, payback
time and incentives.
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Abstract. The growth of renewable energy, especially photovoltaic (PV)
rooftops, has significantly increased in the past decades. This would lead to a rise
in generated energy on the power network. The increase is due to the advanced
development of PV cells, PV modules, and inverter technologies, which result in
higher generated energy, lower energy consumption, and higher efficiency in
streamlining production processes. However, it can allow the potential benefit of
such dynamic electricity tariffs. It is well known that electricity pricing varies
over time. The electricity tariff will play an important role in increasing the
incentive of the consumer who uses and plans to install PV rooftops. Therefore,
this research aims to design, develop and analyze the effects of electricity tariffs
on the optimal PV rooftop installation. Because it can provide subsidies for
electricity billing and reduce the carbon footprint, the investment in the PV
rooftop will become much more incentive, and the payback period will be
shortened; hence, it encourages the consumer to install the system. The electricity
tariffs are typically based on the electricity provider, which depends on the area,
type of business, and type of consumer. Thus, the research focuses on Thailand's
electricity providers, especially the Metropolitan Electricity Authority (MEA)
and Provincial Electricity Authority (PEA), as they are typically supplied in
urban and rural areas, respectively. The case studies were based on the Type 1
Residential Service of MEA, Type 2 Small General Service of MEA, Schedule 1
Residential Service of PEA, and Schedule 2 Small General Service of PEA. The
results showed that the electricity tariffs directly affected the incentive and the
payback period for investment in the PV rooftop.

Keywords: dynamic, economics, electricity tariff, feasibility, photovoltaic,
rooftop.
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1 Introduction

1.1  Growth Of PV Rooftop, Electricity Tariffs And Investment

Photovoltaic (PV) rooftop systems have grown substantially in recent years, especially
in residential and small building sectors. This is driven by several factors, including
technological advancements, pricing, and an awareness of renewable energy's benefits.
In the meantime, the 26th United Nations Climate Change Conference (COP26) was
encouraged to fight against climate change. It results in many countries proposing ap-
pealing policies that have incentives to encourage PV rooftop installation. On the other
hand, electricity tariffs significantly affect the economics of PV rooftops as they are
related to electricity tariff structures. Therefore, the energy transition towards the PV
rooftop is also becoming a financial imperative for many countries. It must be noted
that the electricity providers, tariffs, PV pricing and supportive policies directly influ-
ence the growth of PV rooftop installations. As electricity tariffs evolve, and investment
in the PV rooftop market is expected to experience the expansion of the PV market,
especially the manufacturing and design program [1-3].

1.2 PV Design Programs

Fig. 1 shows that the photovoltaic program market is continually increasing. This is due
to the demand for PV rooftop installation, as most governments in the world plan to
increase the use of renewable energy. Moreover, the PV program market is usually
divided into segments, which are the type of component, application, and device [3].
This research is focused on these three segments by using Google Worksheet to design
and develop the PV design program. The PV design program generally optimises con-
figurations of PV systems, estimates generated energy, considers the cost of materials
and installation, generates typical installation layouts, generates financial reports and
supports remote site assessments.
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2 Literature Reviews

2.1  Electricity Tariffs

The structure of electricity pricing is processed of setting and determining to electricity
usage of consumer. This pricing is a fundamental aspect of electricity provider market-
ing plan, which normally includes the cost of generating and operation, maintenance.
The different types of consumers must have different electricity tariffs [4-12].

2.2 Commercial PV Design Programs

The program supports the engineer, installer, manufacturer, and client to design, plan
and construct the PV project, which optimizes configurations of the PV system and cost
of investment. The program can also estimate the generated energy of the project.
Therefore, it is minimizing costs of investment and time [4-5].

2.3  Risk Assessments and Feasibility Financial

It is a systematic process that identifies potential negative outcome or loss that result
from a hazard. Moreover, it needs to consider the funds, which available to cover the
project's costs and analyses Return On Investment (ROI) from financial risks. [4-12].

3 Development and Implement

3.1  Google Worksheet

It is a free, web-based spreadsheet application, which allows users to collaborate with
others in real-time, and also available as a mobile app. It can manipulate data and cal-
culate numbers [4-5].

3.2 Electricity Provider And Electricity Tariffs

MEA and PEA, who provides the electricity in Thailand, are chosen. The Type 1 Res-
idential Service of MEA, Type 2 Small General Service of MEA, Schedule 1 Residen-
tial Service of PEA, and Schedule 2 Small General Service of PEA are taken into ac-
count. The time of day or season that effects the generated energy and the electricity
usage are considered. The PV system of case studies are also validated against the com-
mercial program such as PVSyst and PV*Sol [4-12].

3.3 Financial And Investment

The interest rates of the Bank of Thailand are used to calculate the interest on loans.
Hence, the minimum lending rate (MLR), minimum overdraft rate (MOR), and mini-
mum retail rate (MRR) are considered for the development of a program that allows for
the analysis of risk assessment and feasibility [4-12].
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4 Results And Discussions

4.1  Case study on the urban power network area in Thailand

The residential is connected to the urban power network, which supplies power by the
MEA. The 5kW PV rooftop is also mounted. The electricity billing and load demand
are considered for up to 6 months (Fig. 2 and Fig. 3). To ensure the result's accuracy,
the PV sizing is validated against commercial programs such as PVSyst and PV*Sol.
The electricity billing and load demand have directly affected the investment in PV

rooftops (Fig. 4). Hence, the consumer incentive and payback period also vary.
wiboeuhiudngs

Data 6 months : <own 6 don

wionil
Month

January unsiau
February nunius
March funau
April wou
May wauniau

June finuiwu

Service agency =

MEA e

Usziam
Type

| 1.1: Residential Service on Normal Tariff / Progressive Rate (Below 150 Units/month)

9
Da

Units
20
95
120
145
130
125

Ty —ISTIY

1.1: Residential Service on Normal Tariff / Progressive Rate (Below 150 Units/month)
1.2 : Residential Service on Normal Tariff / Progressive Rate (More than 150 Units/month)
1.3.1: Residential Service on Time of Use Tariff (TOU tariff) (12 - 24 kV)

1.3.2: Residential Service on Time of Use Tariff (TOU tariff) (Below 12 kV)

2.1.1: Small General Service on Normal Tariff / Progressive Rate (12 - 24 kV)

2.1.2: Small General Service on Normal Tariff / Progressive Rate (Below 12 kV)

2.2.1: Small General Service on Time of Use Tariff (TOU tariff) (12 - 24 kV)

2.2.2: Small General Service on Time of Use Tariff (TOU tariff) (Below 12 kV)

517.69

Fig. 2. Determine type of consumer from electricity billing of MEA.

1.1: Residential Service on Nomlal Tariff / Progressive Rate (Below 150 Units/month)

title

Monthly electrical data

Customer used Enerey (KWh/Month)

TR

Section 1 Base Tariff

1.1 Energy Charge

First 15 kWh ( 1st - 15th) (Baht) 3522 3522|3522 | 3522 | 3522 | 3522
Next 10 kWh (16th - 25th) (Baht) 29.38 2588 | 2988|2988 | 2988 | 2988
Next 10 kWh (26th - 35th) (Baht) 3241 324 324 32a1 | 3241 3241
Next 65 kWh (36th - 100th) (Baht) ) 19930 | 21792 5.54.1-235.54 | 235.54°| 23554
Next 50 kWh (101st - 150th) (Baht) 74.34 6727°) 1115 9293
Total (Baht) 29682 | 31494 | 407.40.| 500.32 | 44457 | 42598
1.2 Service Charge 8.15 8.1% 819 819 8.1% 8.19
Total Base Tariff (Baht) 305.01 | 323.13 | 41559 | 508.51 | 45276 | 434.17
Section 2 ( Ft. ) Charge

Used Energy x Ft.rate (Baht) | 3575 | 3173 | 47.66 [ 5759 [ 51.64 | 49,65 | | | | | |
Section 3 Tax 7%

(Base Tariff + Ft.) x 7/100 (Baht) 2385 2526 | 3243 | 39.63 | 3531 | 3387
Total Electricity Charge (Baht) 3646 386.12 | 495.68 | 605.73 | 539.70 | 517.69

Fig. 3. Breakdown of electricity billing of residential service type 1.1 of MEA.
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Investment evaluation form of solar energy system for general residences; Online

hat Ruangtoh

The graph shows the electricity charge used each month The graph shows the electricity units used each month
Electricity charge (Baht) Electricity units (kWHh) Complion Rt
= e — Charge Units.
Months Months — Moniths
Jan  Feb  Mar  Apr  May Jun Jan Feb  Mar Apr  May Jun Jan Feb Mar Apr May Jun
Electricity charge from type 1.1 : Residential Service on Normal Tariff / Progressive Rate 4.13 Baht/Unit
(Below 150 Units/month) average per unit B
Average number of electricity units per month as esti from Data 6 h 117.50 Units /Month
Electricity charge based on average monthly estimate 484.92 Baht/Month
Average number of electricity units per day (estimated from_so_ days per month) 3.92 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate electricity using solar 1.47 Daytime units
panels from 8.00-17.00 hrs. ( from the of gl of 9 hours per day, 1 day has 24
hours))
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day) 6.06 Baht/Day
Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month) 181.85 Baht/Month
Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The o icity di t occurs bety 8:00 AM and 5:00 PM throughout the month 145.48 Baht/Month
After the installation of the solar cell system 80% from electricity costs during daytime
Average remaining electricity bill to be paid per month 339.45 Baht/Month
After installing the solar cell system
Estimate the appropriate solar cell power for insul_lation 5 kW
The estimated initial cost is 438,421.47 Baht

Fig. 4. Breakdown of consumer incentives of residential service type 1.1 of MEA with optimal
photovoltaic rooftop installation and electricity tariff.

4.2  Case study on the rural power network area in Thailand

The residential is connected to the rural power network, which supplies power by the
PEA. The 5kW PV rooftop is also mounted. The electricity billing and load demand are
considered for up to 6 months (Fig. 5 and Fig. 6). To ensure the result's accuracy, the
PV sizing is validated against the PVSyst and PV*Sol programs. The electricity billing
and load demand have directly affected the investment in PV rooftops (Fig. 7).

s tiuings ©

Service agency.: PEA 1

Type: 1.2.1: Time of Use Rate (TOU) (At voltage level 22 - 33 kV)) I

1.1.1: Normal Rate (Consume up to 150 kWh. per Month)

1.1.2 : Normal Rate (Consume over 150 kWh. per Month)
1.2.1 : Time of Use Rate (TOU) (At voltage level 22 - 33 kV)

1.2.2 : Time of Use Rate (TOU) (At voltage level lower than 22 kV))
2.1.1: Normal Rate (At voltage level 22 - 33 kV))
2.1.2: Normal Rate (At voltage level lower than 22 kV.

alve On Peak  2-2.1: Time of Use Rate (TOU) (At voltage level 22 - 33 kV)

January unsAN . 2,500 2.2.2 : Time of Use Rate (TOU) (At voltage level lower than 22 kV))
February nuaiug - 2,850 V4
March fwau v 2980 3,350 28,662.24
April biwpu - 3,000 3,900 30,546.20
May WOsnAd - 2,900 3,400 28,351.07
June figueun - 3,100 3,800 30,814.75

Fig. 5. Determine type of consumer from electricity billing of PEA.
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1.2.1 Time of Use Rate (TOU) At voltage level 22 - 33 kV.

title Monthly electrical data

@(,o"d v‘ é’d ‘1@‘6\ vg@' \!@* 5 ‘}09’
b s

Customer used Energy On Peak (kWh/Month) 2,500.00 | 2,850.00 (2,980.00 | 3,000.00 | 2,500.00 | 3,100.00

Customer used Energy Off Peak (kiWh/Month) 3,000.00 | 3,200.00 |3,350.00 | 3,900.00 | 3,400.00 | 3,800.00

Section 1 Base Tariff

1.1 Energy Charge

Total (Baht) 20,594.85 | 22,905.32 (23,960.63| 25,494 93

1.2 Service Charge (Baht/Month) 31224 | 31224 31224 | 31224 31224

Total Base Tariff (Baht) 20,907.09 | 23,217.56 |24,272.87| 25,807.17| 23,993.97| 26,058.15

Section 2 ( Ft) Charge

Used Energy x Ft.rate (Baht) | 2,184.60 | 240306 |251428 [ 274068 | 250236 l 274068 | | | |

Section 3 Tax 7%

(Base Tariff + Ft.) x 7/100 (Baht) 161642 | 1,793.44

Total Electricity Charge (Baht) 24,708.11 | 27,414.06 |28.66

Fig. 6. Breakdown of electricity billing of residential service type 1.2.1 of PEA.

Investment evaluation form of solar energy system for general residences; Online

Energy sawvi

Investment planning

The graph shows the electricity charge used each month The graph shows the electricity units used each month
.o Comparison chart
Electricity charge (Baht) Electricity units (kWh) piomE

— — Charge Units

| R Months Months
Mar Apr May Jun Jan Feb Mar Apr May Jun

Months

Jan  Feb  Mar  Apr  May Jun Jan  Feb

4.49 Baht/Unit
6,330.00 Units /Month
28,416.07 Baht/Month
211.00 Units/Day
79.13 Daytime units

Electricity charge from type 1.2.1 : Time of Use Rate (TOU) (At voltage level 22 - 33 kV.) average per unit
Average number of electricity units per month as estimated from Data 6 months

Electricity charge based on average monthly estimate

Average number of electricity units per day (estimated from 30 days per month)

Average number of units of electricity per sunrise-sunset period that can generate electricity using solar
panels from 8.00-17.00 hrs. (Estimated from the amount of sunlight intensity of 9 hours per day, 1 day has 24
hours)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Day)

Average electricity charge during 8:00 a.m. - 5:00 p.m. (Month)

Reducing the electricity charge that occur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month
The average electricity discount occurs between 8:00 AM and 5:00 PM throughout the month

After the installation of the solar cell system 80% from electricity costs during daytime

Average remaining electricity bill to be paid per month

355.20 Baht/Day
10,656.03 Baht/Month
80%
8,524.82 Baht/Month

19,891.25 Baht/Month

After installing the solar cell system
15 kW

939,951.53 Baht

Estimate the appropriate solar cell power for installation
The estimated initial cost is

Fig. 7. Breakdown of consumer incentives of residential service type 1.2.1 of PEA with optimal
photovoltaic rooftop installation and electricity tariff.

From sections 4.1 and 4.2, the proposed program is developed and based on the elec-
tricity traffic on the urban and rural power networks in Thailand. Additionally, insights
gained from specific markets, like the urban and rural power networks, to deal with the
electricity pricing structures and environmental and infrastructural issues related to en-
ergy supply and demand. For instance, some regions in urban areas may rely heavily
on photovoltaic rooftops, while others depend on grid networks, leading to different
pricing strategies. Seasonal, cultural factors and public policies can also affect con-
sumer behavior and the acceptance of pricing models.
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Thus, section 4 can be described as a significant electricity pricing structure, as many
countries face similar pricing strategies and energy management challenges. Therefore,
the fundamental principles of electricity tariff determination, such as balancing gener-
ation costs and operational expenses can be applied to various contexts worldwide. It
must be noted that the proposed concepts and program have several there are potential
limitations when applying these findings outside of Thailand as the countries have
unique standards and regulatory frameworks, energy sources, consumption patterns,
and economic conditions that influence electricity pricing.

5 Conclusions

The research studied, developed and analyzed the effectiveness of electricity tariffs
in urban and rural areas. The most important parameters are the type of electricity pro-
vider, type of business and type of consumer. Moreover, the pricing of PV rooftop ma-
terials and installations and the typical interest rates of banking are also considered. The
results presented that the increasing incentive of the consumer who uses and plans to
install PV rooftops is directly affected by the demand and generated energy, the same
as the electricity provider, type of business, type of consumer, and financials.

The complex optimization can be found in the research framework because of the
combination of comprehensive databases of electricity providers, electric tariffs, resi-
dential demand and PV generation. Then, it is necessary to determine the risk assess-
ment and feasibility financial before investment in the PV rooftop. The interest rates
for MLR, MOR, and MRR may add or subtract a margin based on the policies of the
Bank of Thailand as it depends on economic conditions. Thus, the electricity pricing
from PV rooftops depicts the potential consumer benefits for different electricity pro-
vider strategies, which are the same as the consumer’s demand and the generated en-
ergy.

Therefore, the foundational concepts may be universally relevant, and adaptations
of further studies will be essential to effectively address the distinct circumstances in
each consumer segment market in other countries.
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The impacts of electricity tariffs on the optimal
photovoltaic rooftop installation

Pasist Suwanapingkarl ' Chalermchat Ruangtoh ' Piyapong Pankacw 2
and Kwanchanok Srivallop
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Abstract. The growth of renewable energy, especially photovoltaic (PV)
rooftops, has significantly increased in the past decades. This would lead to a rise
in generated energy on the power network. The increase is due to the advanced
development of PV cells, PV modules, and inverter technologies, which result in
higher generated energy, lower energy consumption, and higher efficiency in
streamlining production processes. However, it can allow the potential benefit of
such dynamic electricity tariffs. It is a]l known that electricity pricing varies
over time. The electricity tariff will play an important role in increasing the
incentive of the consumer who uses and plans to install PV rooflops. Therefore,
this research aims to design, develop and analyze the effects of electricity tariffs
on the optimal PV rooftop installation. Because it can provide subsidies for
electricity billing and reduce the carbon footprint, the investment in the PV
rooftop will become much more incentive, and the payback period will be
shortened: hence, it encourages the consumer to install the system. The electricity
tariffs are typically based on the electricity provider, which depends on the area,
type of business, and type of conﬂner. Thus, the research focuses on Thailand's
electricity providers, especially the Metropolitan Electricity Authority (MEA)
and Provincial Electricity Authority (PEA), as they are typically supplied in
urban and rural areas, respectively. The case studies were based on the Type |
Residential Service of MEA, Type 2 Small General Service of MEA, Schedule 1
Residential Service of PEA, and Schedule 2 Small General Service of PEA. The
results showed that the eleciricity tariffs directly affected the incentive and the
payback period for investment in the PV rooftop.

Keywords: dynamic, economics, electricity tarifl, feasibility, photovoltaic,
rooftop.
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1 Introduction

1.1 Growth Of PV Rooftop, Electricity Tariffs And Investment

Photovoltaic (PV) rooftop systems have grown substantially in recent years, especially
in residential and small building sectors. This is driven by several factors, including
technological advancements, pricing, and an awareness of renewable energy's benefits.
In the meantime, the 26th United Nations Climate Change Conference (COP26) was
encouraged to fight against climate change. It results in many countries proposing ap-
pealing policies that have incentives to encourage PV rooftop installation. On the other
hand, electricity tariffs significantly affect the economics of PV rooftops as they are
related to electricity tariff structures. Therefore, the energy transition towards the PV
rooftop is also becoming a financial imperative for many countries. It must be noted
that the electricity providers, tariffs, PV pricing and supportive policies directly influ-
ence the growth of PV rooftop installations. As electricity tariffs evolve, and investment
in the PV rooftop market is expected to experience the expansion of the PV market,
especially the manufacturing and design program [ 1-3].

1.2 PV Design Programs

Fig. 1 shows that the photovoltaic program market is continually increasing. This is due
to the demand for PV rooftop installation, as most governments in the world plan to
increase the use of renewable energy. Moreover, the PV program market is usually
divided into segments, which are the type of component, application, and device [3].
This research is focused on these three segments by using Google Worksheet to design
and develop the PV design program. The PV design program generally optimises con-
figurations of PV systems, estimates generated energy, considers the cost of materials
and installation, generates typical installation layouts, generates financial reports and
supports remote site assessments.

| CAGR
: (2024-2031}

FastestGrowing

North America

-

2 Tigo

]

! — B--- Fowsom Lass

Fig. 1. Trending of photovoltaic program market in global level.
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2 Literature Reviews

2.1  Electricity Tariffs

The structure of electricity pricing is processed of setting and determining to electricity
usage of consumer. This pricing is a fundamental aspect of electricity provider market-
ing plan, which normally includes the cost of generating and operation, maintenance.
The different types of consumers must have different electricity tariffs [4-12].

2.2 Commercial PV Design Programs

The program supports the engineer, installer, manutacturer, and client to design, plan
and construct the PV project, which optimizes configurations of the PV system and cost
of investment. The program can also estimate the generated energy of the project.
Therefore, it is minimizing costs of investment and time [4-5].

2.3 Risk Assessments and Feasibility Financial

It is a systematic process that identifies potential negative outcome or loss that result
from a hazard. Moreover, it needs to consider the funds, which available to cover the
project's costs and analyses Return On Investment (ROI) from financial risks. [4-12].

.. Development and Implement

KN | Google Worksheet

It is a free, web-based spreadsheet application, which allows users to collaborate with
others in real-time, and also available as a mobile app. It can manipulate data and cal-
culate numbers [4-5|.

3.2 Electricity Provider And Electricity Tariffs

MEA and PEA, who provides the electricity in Thailand, are chosen. The Type 1 Res-
idential Service of MEA, Type 2 Small General Service of MEA, Schedule | Residen-
tial Service of PEA, and Schedule 2 Small General Service of PEA are taken into ac-
count. The time of day or season that effects the generated energy and the electricity
usage are considered. The PV system of case studies are also validated against the com-
mercial program such as PVSyst and PV*Sol [4-12].

3.3 Financial And Investment

The intsst rates of the Bank of Thailand are used to calculate the interest on loans.
Hence, the minimum lending rate (MLR), minimum overdraft rate (MOR), and mini-
mum retail rate (MRR) are considered for the development of a program that allows for
the analysis of risk assessment and feasibility [4-12].
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4 Results And Discussions

4.1  Case study on the urban power network area in Thailand

The residential is connected to the urban power network, which supplies power by the
MEA. The SkW PV rooftop is also mounted. The electricity billing and load demand
are considered for up to 6 months (Fig. 2 and Fig. 3). To ensure the result's accuracy,
the PV sizing is validated against commercial programs such as PVSyst and PV*Sol.
The electricity billing and load demand have directly affected the investment in PV

rooftops (Fig. 4). Hence, the consumer incentive and payback period also vary.

Servce agency © L MEA
v

""::] 1.1: Residential Service on Normal Tariff / Progressive Rate (Below 150 Units/month)

E& |
s

1.1: Residential Service on Normal Tariff / Progressive Rate (Below 150 Units/month)
1.2 : Restoential Service on Normal Tanff / Progressive Rate (More than 150 Units/month)
1.3.1: Residential Service on Time of Use Tariff (TOU tariff) (12 - 24kV)

1.3.2: Residential Service on Time of Use Taniff (TOU tariff) (Below 12 kV)

2.1.1: SmallGeneral Service on Normal Tariff / Progressive Rate (12 - 24 kV)

2.1.2: Small General Service on Normal Tarift / Progressive Rate (Below 12 k)

January uraiau - 90 2.2.1: Small General Service on Time of Use Tariff (TOU tariff) (12 - 24 kW)
February nunwiud - 95  2.2.2:Small General Service on Time of Use Tariff (TOU tariff) (Below 12 kV)
March fuen . 120
Aprl s - 145 P
May wwnoeu - 130 == vmrw
June fipuow - 125 ' 51769
. = e 8 ———— =3 §

Fig. 2. Determine type of consumer from electricity billing of MEA.

1.|=mmonmmmmrmmmm1soummm

Monthly electrical data

- / f’/ i /
Customer used Enerey (MWHAgth | Fam-faes s s
Section | Base Tawiff
1.1 Energy Charge
Fust 15 K ( 152~ A5ch) (Baht) 3522 )| A5 fmsza f 58ed | 3522 [Masz2
Mext 10 kY (1625 - 25610 (Ra) rs | 2o | | e | 3 | 2ome
Nt 10 kWh (26th - 356n) (Baht) prag 2al 2& i L azal el
Next 65 kih (36t - 100t (Bahe) 19930 |, 2u7az f235sa [ s 29854 | 2556
Mext 50 K (1915t 150tn) (Baho) 73 | 18722 | 2itse | je2sa
Total (Baht) 296R2 | 140 | S0Ta0 | SH0 52 (ASAST| ars e
1.2 Service Chaige aw % #19 817 a1y am
Totsl Base Tarf? (Baht) 00 | AFINpateas | SONE) 1 8% TE | eI LT
Section 2 { Ft. ) Charge
Used Energy x Frate (Baht) 1 357 [ :r'sTme[svs; [ s:qur;es-J I [ | | |
Section 3 Tax ™
{Base Tardf & Fr) x 7/100 (Baht) DES pie oL L L] 353 uN
Total Blectricity Charge (Batt) ss14] | ez | 4558 | s [ asro] sies

Fig. 3. Breakdown of electricity billing of residential service type 1.1 of MEA.
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Electricity charge from fype 1.1 : Residential Service on Nomal Tariff [ Frogressive Rate 413 Baht/Unit
{Balow 150 Units/month) average per unit
Average number of electricity units per month as estimated from Data § months 117.50 Units /Month
Electricity charge based on average monthly estimate 48492 Baht/Month
Average number of electricity units per dey (estimated from 30 days per month) 31,92 Units/Day
Average number of units of electricity per sunrise-sunset period that can penerate slectricity using solar 14T Daytime units
panels from 5.00-17.00 ha. (Estimated from the amount of sunfight intensity of 9 hours per day, 1 day has 24
hours))
Averags slectricity charge during 800 am - 500 p.m (Day) £.06 Baht/Day
Average slectricity charge during 800 am - 5:00 p.m (Month) 181.95 Baht/Month
Reducing the eleciricity charpe that occur during the hours of B:00 a.m. - 5:00 p.m. throughout the month 80%
The average slectricity discount occurs between 8:00 AM and 6:00 PM throughout the month 145.48 Baht/Month
After the instailation of the solar cefl system B0 from efectricity costs during daytime
Average remaining electricity bill to be paid per month 338.45 Baht/Month
After instailing the solar ceil system
Estimate the appropriate solar cell power for installation & kW
The estimated initial cost is 438, 421.47 Baht

Fig. 4. Breakdown of consumer incentives of residential service type 1.1 of MEA with optimal
photovoltaic rooftop installation and electricity tariff.

4.2 Case study on the rural power network area in Thailand

The residential is connected to the rural power network, which supplies power by the
PEA. The 5kW PV rooftop is also mounted. The electricity billing and load demand are
considered for up to 6 months (Fig. 5 and Fig. 6). To ensure the result's accuracy, the
PV sizing is validated against the PVSystand PV*Sol programs. The electricity billing
and load demand have directly affected the investment n PV rooftops (Fig. 7).
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Electricity charge from type 1.2.1 : Time of Use Rate [TOU) (At vollaga level 22 - 33 kV.) average per unit 449 Baht/Unit
Average number of electricity units per month as sstimated from Data § months 6,330.00 Units /Month
Electricity charge based on average monthly estimate 28,416.07 Baht/Month
Average number of slectricity units per day (estimated from 30 days per month) 211.00 Units/Day
Average number of units of electricity per sunrise-sunset period that can generate eleciricity using solar 79.13 Daytime units
mm;wirmmmmumummalmwm.|¢umu
Average slectricity charge during 8:00 am. - 5:00p.m. (Day] LOD A 355.20 Baht/Day
Average electricity charge during 8:00 am. - 5:00 p.m. (Month) 10,656.03 Baht/Month
Reducing the electricity charge that oecur during the hours of 8:00 a.m. - 5:00 p.m. throughout the month 80%
The average oteurs 8:00 AM and 5:00 PM throughout the month 8,524.82 Baht/Month
After the installation of the solar cell system B0% from electricity costs during daytime
Average remaining electricity bill to be pald per month 19,891.25 Baht/Month
After installing the slar cell system
Estimate the appropriate solar cell power for instaflation 15 kW
The estimated intisl cost is 939,951.53 Baht

Fig. 7. Breakdown of consumer incentives of residential service type 1.2.1 of PEA with optimal
photovoltaic rooftop installation and electricity tarifll

From sections 4.1 and 4.2, the proposed program is developed and based on the elec-
tricity traffic on the urban and rural power networks in Thailand. Additionally, insights
gained from specific markets, like the urban and rural power networks, to deal with the
electricity pricing structures and environmental and infrastructural issues related to en-
ergy supply and demand. For instance, some regions in urban areas may rely heavily
on photovoltaic rooftops, while others depend on grid networks, leading to different
pricing strategies. Seasonal, cultural factors and public policies can also affect con-
sumer behavior and the acceptance of pricing models.
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Thus, section 4 can be described as a significant electricity pricing structure. as many
countries face similar pricing strategies and energy management challenges. Therefore,
the fundamental principles of electricity tariff determination, such as balancing gener-
ation costs and operational expenses can be applied to various contexts worldwide. It
must be noted that the proposed concepts and program have several there are potential
limitations when applying these findings outside of Thailand as the countries have
unique standards and regulatory frameworks, energy sources, consumption patterns,
and economic conditions that influence electricity pricing.

5 Conclusions

The research studied, developed and analyzed the effectiveness of electricity tariffs
in urban and rural areas. The most important parameters are the type of electricity pro-
vider, type of business and type of consumer. Moreover, the pricing of PV rooftop ma-
terials and installations and the typical interest rates of banking are also considered. The
results presented that the increasing incentive of the consumer who uses and plans to
install PV rooftops is directly affected by the demand and generated energy, the same
as the electricity provider, type of business, type of consumer, and financials.

The complex optimization can be found in the research framework because of the
combination of comprehensive databases of electricity providers, electric tariffs, resi-
dential demand and PV generation. Then, it is necessary to determine the risk assess-
ment and feasibility financial before investment in the PV rooftop. The interest rates
for MLR, MOR, and MRR may add or subtract a margin based on the policies of the
Bank of Thailand as it depends on economic conditions. Thus, the electricity pricing
from PV rooftops depicts the potential consumer benefits for ditferent electricity pro-
vider strategies, which are the same as the consumer’s demand and the generated en-
ergy.

Therefore, the foundational concepts may be universally relevant, and adaptations
of further studies will be essential to effectively address the distinct circumstances in
each consumer segment market in other countries.
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