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A1NINIE Research Questions

AR What kind of self-consumption support scheme
“ will be the most appropriate for driving
« ECONOMIC Thailand’s DPV market?
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T What are the socio-economic profiles of
- SOCIAL

participants to the Pilot Project?
Were they satisfied with joining the Pilot?

anwazN19LAsEgiasIANzaiznsanlasen1sdnsas wazNonalansala

mAiiA What are the potential technical impacts
“ TECHNICAL of increasing DPV?
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g Load Profiles (PEA,

MEA)
e PV System

e PV/Load Ratio
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e Pilot
e Net Metering
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e A\PPlY Measures
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Literature Review
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Customer Economics: Methodology
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LATHSARATUAINITNRALAY 12Lay (Self-Consumption)

Economics of Self-Consumption: considers 2 portions of electricity

January

51BN (kw)

Whdrunlafiag (Self-Consumed Electricity) :
o Jiyasvinaua lwihaalddnaindsziangiadiWi
value at the retail rate that customer subscribes
« AzlTiauAnlugiufiale (Ladudssinaiv)
can give additional bonus for self-consumption
(China)

s uiiu (Excess Electricity)

- fipasiAuuaziurintdayadua’lnu
(frequency of meter reading and
recording)

o dudEnauniadrniunsla Wil Tu
auAaTusduuy kWh 3a un
is used to deduct from future use in
kWh or Baht---depending on scheme

nsudan W#ian PV (kw) 7
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2 Self Consumption Support Schemes
Net Metering Net Billing

" inau naunudae ninnels " yinau garestniihngluniadiu
a2 1NsaUla sauia
(crediting system in kWh) (crediting system in monetary value)

" IWindinlnadamdinia " IWilndnlnadamdinia
> fiaA1 = A1lWUEn > finar # AlwuAn

(value of excess e = retail rate) (value of excess e # retail rate)

"  Existing meter or new " Electronic meter (2 data records)

electronic meter
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Asaataerlnww & uLiu lasannfinsuae W& uAui  wassamaratfadu vinlvinns

(Compensation for excess dnsnnaddn Jseqaraanumnn  IWvhgaianalsaiiini uas

Electricity) InnINTdau

iLeas mmsa‘lﬂmmasmuunuﬁﬁatj'imﬂ

(Meter) Lisagildaufiinas

ANSeIATiLaas Lisagdamfdnasini asussag

: aUATUTLAATIIUNRYY YU

(Meter setting) daunady (dunsutnuatande)

ANTAANITNIT U ms"l,*vW\hﬂ’a”l,aiﬂfuﬁ’ujszuuﬁﬁms

(Account Settingb . aYNARTENVUIALNAVNAUUIL
Tusauiadaq 11U waslaufinasuuy
digital

AsLAUAE - ligunsaiiuaEann i

(Tax revenue collection) it G RGL

ANTAAAINATIATAL --- winladfitmasanunyunazliaiuisa

(monitoring) viudaya Wi luatdaudnseuy'le
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nsdatdea Wi &IuLAu
(Compensation for excess
Electricity)

JlLenas

AsavAfilaas
(Meter setting)

ANTAIRNTNYT U
(Account Setting)

ATTLALANE
(Tax revenue collection)

ANTAAMUATIARALU
(monitoring)
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electronic R9tuA T2 El
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7 Tue (hourly time stamp) dwnas
Fnflusdasfivihaanudrgeduuay
ﬂ'summmutmuuaumwauamn
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elf-Consumption Scheme Design

Tniednldiiu

Excess generation

m fiM3vae with compensation
m bidlnvmumus no compensation

 biny

dnnudsruuuudouny = 72 fu

<
YARINSYALYBIATAR srazaatlunsiivasay
3
MRIATUSTEZIAAZEN Banking period
Credit value at the end of banking period? W 1 month g 2month g3 months g 6 months g 1 year

4% 4%

Shsmsvaiveivnzas
dmiuzuuuy Real-time

Real-time buy-back rate?

m FnsmeldEn

> retail rate

m vhfuTamnedn

YAAINITURLTLIATER
H’]ﬂn!ﬂ\diﬁﬂﬁl']ﬁ'lﬂ!ﬂﬂ

Credit value during banking peried?

ﬂ; = =
sUnuumMsyaLvevaslnihuaalaiu

Compensation schemes for excess generation

B Real-time g wiviluiasingzay Storable credit -lxj'sxq not specify

FUFBULUUEIUAN = 72
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Base Case: PV Size and PV/Load Ratio

Load PV Size PV/Load ratio

Type (kWdc)

U 3 50%

residential

21A19 100 50% L
commercial A
159911 1,000 50%

industrial . A

0 s 10 15 0

Sensitivities: PV/Load ratios from 20-200%
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P
'IVL‘IAI ﬁﬂ TOU peak =5.46 TOU peak =3.88 TOU peak =3.88

TOU off=peak = TOU off-peak TOU off peak =2.30
2.304 =2.30
LCOE (1 n/wiaa) 3.33 3.24 3.24
NM NB NM NB NM NB
IRR o 11.65 9.86-10.86 13.69 12.95-13,52 15.51 14.67-15.32
(%) (s:n@a5udia (s:na5udia (snA5udia
1-3 un) 1-3 un) 1-3 un)
PB (@) 9.7 10.5-11.6 8.6 8.6 - 9.1 7.6 7.7-8.2

nanane: nsel Net Billing dasdudialvirgrutdu = 1-3 un
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Annual PV Production (kWh)/Annual Elec.

Load (kWh)

= Block rate | Buyback @ 1.00 Baht
= Block rate | Buyback @ 2.00 Baht
Block rate | Buyback @ 3.00 Baht

Commercial

e==wBuyback @ 1.00 Baht
Buyback @ 2.00 Baht
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Sample Display of Economic Results
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Social , Economic, and Technical Data Collection through lifetime of the Pilot

Pre-program survey

Survey of Pilot Participants Survey of existing data Market Survey
sources

Socio-demographic data Technical data Economic data

» Gender »  Customer groups » Solar panel price

» Age group » Load data (Load study) « Module, inverter, BOS price
» Educational background « Monthly Electricity bill » Installation costs

» Occupational status » Specification of solar O&M costs

» Area of residence systems »  Other costs

* Income average

* Annual income average

* Monthly electricity expense
* Household income

e Customer sectors

During the program

Technical meter data PV Production Data

« Magnitude and frequency » 15-minute kW data, cumulative kWh

At the end of data collection period

Participants satisfaction survey
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Reasons for participating in the Pilot Project

B \Waanminihaasasadawanudssnaunislussazena
B Aadazlasusiglaainnisana lWdrdauiiu

B asnAdusINuAAULARUTASINITUISRI

M dozandgisennszan

B atuayunislinasuarenn

B efinannudunsdungsay

W arduayuigunalunisdadinniseyinEnaany

1 funmsiudaanfen ariuiataumAefInu

v
o

anA Mane lunnsmnseatlnenl Protectionuas Jimas

)

W iesfiunsRafsruuTsanFecingniiesnunguane

s Temimesnunni

I =

Residential 46 53
Commercial+industrial 43 104
Total 89 157
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Top Building in the Pilot Project are Dormitories,
Factories, and Offices

_ilsluavlddan2avaInlg PEA MEA
“ann 33 9
15991U 33 12
fg11inviuy 16 15 |
T59U5U 4 1
AKIRUA 4 0
Wnade 4 1
159G381uU 2 3
WIIRHTINRUA 1 1
AL DI 1 0
ILRAIRUA 1 0
AalauiA3aedng 1 0
ARUROIU 1 0
ga1fius s 1 0
Taseuy 1 0
Wisu 1 0
AansadaNsa 0 1
593 104 43
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the Pilot Project from
EPCs and ERC

2a9N19Lls 21 AUNUD PEA MEA
UsEVAAGIsTULIZa1ssN 59 19
szarduniusuundleicaaas nnawn. 37 28
WWaY, uIf, AUFAN 21 8
Usea&uWus9 social media 15 11
Taisey 4 0
UsgadUNUSINITIRa RN 3 5
Usgamdutus s @l 2 0
NIUus N ESCO 1 0
A0 UTUTALNAIIU JWRINT L

UM INERE 1 0
19N SPR 1 0

NSNS UI N 1 0
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Most Commercial/Industrial Participants Pay

Upfront or Take Loan,
PPA and Leasing are less common

AVYUAIEITS I PEA MEA

WUAR 48 33
AU 46 6
ASTEEAT 6 2
Leasing 4 1
PPA 3 0]
131A 1 0

Worth exploring more on why PPA and Leasing
are not used
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The Most Common Concerns about
Pilot Project: Tedious Rules and

2aAVIATUAI51215I4 TASINI5 PEA MEA

nnsviay Aucnau ans1s vinlu

an2in 8 1
ANNEIEUADITATINTSG 4 0
ANNANNU 3 0
A1l W 1 1
la¥urayaznas luiasna 1 0
auUasENN Reverse Power Relay 1 0

TAINLANATUIU 0 1
131/ Msiszy 86 40
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Sample Results of the Satisfaction Survey

Yaaiign ANNFA
Least Satisfied Very Satisfied

_—
A

10
1 ° 5.7-

d‘ ] o” o v o v 1 4
*ﬂmuum@ﬂmmmuﬂimﬂ‘lmmqugmuLmumum’m‘l,w,mmm@

23
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1. d9vszuu IWddaunussuudrnuig Iwdraavnis Il uasualiaznais I druninaa
Taani1savuasliuulvasiazaItua1d e v

Construct representative distribution systems based on circuit design and line length
2 a5 Transdalussuuiiadnaansaiiidlanadiinnis Iuadauuasriids Wi uniigs
Load: Consider the scenario with lowest load and hence highest backfeed

3.andainaussau Il audaniivuanisidausa  uar A lWdgadariddaunlas i
gansu’le  duinasilun1sAiiuasuIalannaunta N n ARG

PV: Set the maximum PV installed capacity based on voltage limit; and acceptable loss

4.mmaay¢i'1|,m1i,\1mfiﬁméf\a‘luu%L'Jms’iua'm nalvdle  war Uarudiy TaaAuwandinianias
nanfnavgidnlunsazsituniy  (Optimization)

Optimize for maximum PV installed capacity for different locations of the feeder

5L]J'i&lTIJLVIEI‘lJ]J'iJJ’Imﬂ’]a\“JNammﬂm\‘lﬁ\“lﬁﬂ‘mLﬂﬂQ’IﬂLﬂm‘VIWﬂﬂLL‘i\‘lﬂuvl‘V\lW’l azinaagin1n1ay INnA
amLaﬂmﬂauuuﬂaﬂﬂmaamulm TﬂUQuLaaﬂﬂ’W]ﬂ’]ﬂ’)’]

Compare maximum capacity using voltage vs. loss constraints
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