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## 6187514420 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT

KEYWORD: Solar PV rooftop, Installed capacity, Energy Storage System
Chayaphat Katchasuwanmanee : THE INSTALLED CAPACITY EVALUATION
OF SOLAR PV ROOFTOP SYSTEM FOR FACTORY: CASE STUDY. Advisor:

Assoc. Prof. THITISAK BOONPRAMOTE, Ph.D.

The purpose of this study is to identify the appropriate level of installed capacity for
a solar PV rooftop system for a selected factory as a case study to assess the most suitable and
cost-effective installed capacity. The factory in this research study has usage of electricity
during On-Peak higher than on Off-Peak, so it is suitable installation a solar cell system to
replace the demand for electricity during on-Peak. And with the design method, there are
generally two main components to consider 1st The behavior of the original electricity uses of
the factory and 2rd the area suitable for installation, both of which this research will consider
based on the behavior of the demand of electricity only without taking into account the
limitations of the area involved and with the solar cell system, there will be a limitation in
generating electricity only during the day when there is sunlight. Therefore, the energy storage
system was also included in the study by defining 3 scenarios. Firstly scenario (1) Installation
of solar rooftop with installed capacity above the factory's electricity demand, scenario (2)
Installation of solar rooftop with installed capacity below the factory's electricity demand, and
scenario (3) Installation of solar rooftop with an energy storage system for electricity backup
during off-peak. The economic indicators are Internal rate of return (IRR), Net Present Value
(NPV), Payback Period (PB), and Sensitivity Analysis. In conclusion, the result of the analysis
shows that scenario (2) way has the most cost-effective rate of return. And has the shortest

payback period and if the value in the future of the energy storage system is reduced scenario

Field of Study: Energy Technology and Student's Signature ...........cccceeerereenenne
Management

Academic Year: 2021 Advisor's Signature ...........coeevreeeeeeennn.
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Installed Capacity
Storage
1 Y Y Y
HanIN1IaNnNu 15.02 a1 9.15 a1 16.04 21U
Project Cost UM UM UM
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Net Present Value (NPV) UIN UM UIN
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Internal Rate of Return (IRR)
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WwWw_jinkosolar.com

Cheetah Plus HC 78M
425-445 Walt

MONO PERC HALF CELL MODULE

Posifive power tolerance of 0~+3%

« Haif Cell
» Mono PERC 78 Cell

33

e Solar
JinkO

Your 7

PERC

KEY FEATURES

5 Busbar Solar Cell

S busbar solor cell adopts new technology to improve the efficiency of
modules , offers o better cesthetic appearance, making it perfect for
rooftop instalation

High Efficiency

Higher module conversion efficiency (up to 20.58%) benefit from half cel
siruciure(low resistance charocieristic|.

PID Resistance

Excelent Anfi-PID performance guaraniee imited power degradation for
masz produchion.

Low-light Performance

Advanced glasz and cel surface textured dezsign ensure excelent perfformance
in low-ight envircnment.

Severe Weather Resilience
Certified to withstand: wind load {2400 Pascal} ond snow load (5400 Pascal).

Durability Against Exitreme Environmental Conditions

High zalt mist and ommonia resistance cerfified by TUV NORD.

LINEAR PERFORMANCE WARRANTY

A = CLEAN
PV CYCLE _é‘_ CE (& Ra:
- L e | POSITIVE G BTy MEMBER
* 1S02001:2015, 1ISO14001:2015, 1ISO45001:2018 -
certified factory § R
* IEC81215, IECE1730, UL1703 certified product é
] o
JKMooM-66/78H-V 3
Code Cot Code  Certhoaton E =2
lt ra s B 3
" -y v 1so0v

12 Yeor Prodyct Wamanty *+ 25 Year Linear Power Warranty

W oo performance wamanty
Standond perdormance wananty

#,
on &
' Nk
Sovar
Oy Pay .
Vo
y

yoons
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Frent e k.
i)
L -
Lankr 12mm
1 g = Wk L2mm
Iy :,ﬁ_: gt 11
L [l
I

Llnn 2 Bz Prch: 1L2mm

Packaging Configuration

Tweo pallets = Oni stack

31pesipaliet, G2posistack, G20pes/40” HQ Container

e (A )

: Eml +— T
i = -
“5“"—}: = .
'“‘E i | H"‘"\_\""‘
“Z Ju P
="
5

Call Tarparnturs (L)

Mechanical Characteristics

Cell Type Mono PERC 158 75« 150.7 5mm
Mo.of cells 156 (s 26)
Dimensicns NG 002 = 30mm {85 28 35,45 w138 inchi
‘Weight 24 kg (5291 Ibsj
Fromt Glass 3 2mm,Anti-Reflection Coating,

High Transmission, Low iron, Temipered Glass
Erame #rodzed Alumirium Aoy
Junction Box IPET Rated

TUV 1=d0mm’

e e {+E 250mem , (- 150 mm or Custmized Length

LIS TE JMEIIETEH JOMIEMTEH  JKMASIM-TEH JNMA4EM-TEH
JKMMIEMETEHY  JKRMIOMTEHSV  JKMMISMTEHEY  JKRMADM-TEHY  JKMMASM-TERRY
£1C HOCT ST MNOCT STC HOCT STC HOCT sTc MNOCT

M Power () oowp MEWp  SOWp I20We  435wp 32awp | saowp e samwe aamap

Maximum Power Violtage (Vmp) I /AT L2450 4008V 43.55% ap.a5v 43.65V 4035 437N A05IV

Madimam Power Cumens (Imp aEA TH3A 3854 THEA D5SA BOSA | D0EA 2114]  qnsa BaTA

Open-circuit Voktage (Vor) S143V 48480 SISV 485N S1eiv 486V | siyov sevod  seoav smmov

Short-cirst Current fls<) 10484 B4BA  IDSTA 8544 IDETA BE2A | m77A e7oa|  imes eTEa

Module Efidency STC (%) 19.58% 19.81%: 2004% HITR 211 SDRk

Crperating Temperature™C] ~A0°C-+B5"C

Maimam system voltage 10001500V EG)

Maximum senes fuse rating 204

Power tolerance D+3%

Temperature coeffidents of Pmax 03ERC

Ternpreratins coetficients of Vor azRC

Temiperature coefficents of lsc DD4E%MT

Haminal aperating cell temg NOET) 452

"STC: & Irradiance 1000W/m? ' Cell Temperature 25°C AM=15

MNOCT: d Irradiance 800W/m? ' Ambient Temperature 20°C AM=15 Wind Speed 1m/s

= Power measurement tolerance: £ I%
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Smart String Inverter
SUN2000-60KTL-MO

1/
3

5
i

L

ll..; o
iy

Always Available for Highest Yields

@ Smart

« 12 strins inteligent monitoring and L toubbe-shooting
«  Power Line Communication (PLQ) supported
«  Smant 1-V Curve Disgeosis supported

& Efficient
«  Max. éficency 98.9%, European efficiency 38.7% (@480 V)

«  Max efficiency 98.7%, Ewropean efficiency 385% (@380 V/ 200 V)
« BMPPT per unit, elfectively reducing string mismatch

~ <
- ate

+  DCswitch integ sale and ient for mail
+ Resideal Curest Mositoring Unit (RCMU) integeated
« Fuse free desicn
% Reliable

«  Natural cooling technology
«  Protecticn degree of IPS
»  Type Hsurge arrestess for both DC and AC

solar.huawei.com/eu/
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Smart String Inverter (SUN2000-60KTL-M0) el

Technical Specifications SUNIOD0-G0KTL-MO
Efficiency
s Effidency 93,98 @4ED V) 3.7% @3B0 U400 ¥
Eurppean Efficiency 9E.7% @40 V; 31.5% @380 /400 ¥
Input
wa ingut Vohiage LIV
Maw. Cumen? jper MFFT A
Wi Shart Circult Cument per MPFT wa
St Vokage w0V
WFFT Operaiing Voliage Fange MO0V = L0V
Fated Input Vohtage B0V 330 Vat 200 ac; TV 48D Vat
Number of Inputs i
Mumbsr of MPP Tracken &
Dutpet
Fated AC ACtie: Power ‘60,000 W
Ma. AL Apparent Fower E6,00 VA
Max. AC Acthe Fower iamg=1) 6,000 W
Bated Dutput Volkage 2307 380V, 730 ¥ 7400V, default 3W & K + FE; IW 4 FE oplional in semings; 77T V7 480V, 3W & FE
Rated AC Grid Fragquency 50 Hz {60 HE
Aated Cutpeat Cument 1.2 A @3B0V, BT A @400 V, T2.7 & g4B0 ¥
Max. Output Coment 100 & @3B0 V, 953 A 400 ¥, T34 A 45D ¥
Adjustable PoWer Factr Range 0B 16 . ELD
Max_ Total Harmonic Disaortion 1%
Frotection
Inpusside Disconneciion Device Fes
Asii-tddanding Proiection e
AL ORerCUme Protection L1
DC Beverse-Polarity Frotecion Fes
PV-amay Siring Faulk Maniioring "
D Surge devesier Typem
AL Surge devesior Typem
O insulation Resistance Deleciion Fes
Fesidual Currert Monforing Unit e
‘Commusicaton
Degplay LED nsicators, Bumsoth 5 APF
EsES -1
L] Fes
Fower Line Commenicasion (FLC} e
Geseral
Dimensions % x HxOj 1,075 x 555 x 300 mm (42.3 x 219 x 103 inch)
‘Waight pwith meunting plate | 4 by (R )
Diperaring Temperaiune Range -25"C - BO°C [-13°F = 140°F)
Cooling Meshod Matwral Comesction
Max. Operaiing Altfude 4,000 m 13,133 fi.}
Rebaive Humidry 0 100%
O Connecior Amghenol Felios Hi
AC Connecior Waterproal PG Terminal + Terminal Camg:
Pronecion Degree 1539
Topakogy Translomeres.
Standard Complianos e aRuisls P e
Certfficate EM EX105-153, IEC B2105-1-2, EN 50530, IECET1 16, BEC 60063, |EC &16E3
. 1EC §1727, VDE-AR-NA105, VDE 0126-1-1, BDEW, VDE 4130, UTE C 15-712-1, CEI 006, CE10-20, AD 661, BD 1658,

F.D. 123, BD 413, EN-S0438-Turioey, EN-50433-beland, C10/11

Circuit Diagram

) ._-—T__-..d.-.. -
e = ..;u__t ,A_.-_"r
— — -t 5 % pny | -
— S Sl
i Z.'_'uj- | e e Y
F o il (B2 - A
i I‘ ‘:- .‘e -
Ee) =
T o | —— ==
it | L !
1% —] e+ 1l
b i et
i 1 o = 0 =T
-
lead  SUM2000-GDKTL-MOg0OY o et SUNZO00-G0KTL-MO

Always Available for Highest Yields

solar.huawei.com/euf

Thee tet sl Ficures reflect the currenttechn ical state ot thee e of printing, Sabjectm tehnl cal dhanges, Grrorsand omision s eepted, s

msumes nallabi b tyfor i bes or prniing emars. For more |nformation, ol coee veiR ol o el o Yersion Moz | -Q01a0 i
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Smart Energy Center ;wé

HUAWEI

()

Higher Revenue Simple & Easy Battery Ready Safe & Reliable

Max. efficiency 98.6% 17 kg Plug & Play battery interface Arc fault protection

Efficiency Curve Circuit Diagram
Efficency [%])

100%

%

%

4%

§

g

0% 20% 40% 0% 0% 100%
—dnyV —0V —a50vV

Load [%] SUN2000-2/4/5/6/8/10KTL-M0

SOLAR HUAWELCOMJEL/



Technical Specification

Max. efficency
European weighted efficiency

Recommended max. PV power
bz input voltage '
Operating voltage range *
Startsup voltage

Full power MPPT voltage range:
Rated input valtage

hax. input current per MPPT
b, short=circuit current
Humber of MPF trackers

kdax. number of inputs

(Grid conmection

Rated output pawer

biax. apparent power

Rated output voltage

Rated AC grid frequency
M. output cunrent
Adjustable power facior

b total hasmonic distortion

Input-side disconnection devics
Anti=lslanding protection

DC reverse palarity protection
Insulation manitoring

DC surge protection

AL surge protection

Residual current monitoring
AL avercurrent protection

AL short-circuit protection
AL avervoltage pratection
A fault protection

Ripple recetver contral

OC MBUS to optimizer

Operating temperature range
Relative operating humidity
Operating altiude

Coaling

Display

Communication

‘Weight (incl. mounting braciket)

Dimensian (incl. mounting bracket)

Degree of protection
Highttime Power Consumption

Certificate
Grid conmection standards

aaaudAveslausadunedne’ (o)

39

SUIN2000-3/4/5/6/8/10KTL-M0O
Technical Specification

SUNZ000 SUNZ000 SUNZ000 SUN2000 SUNZ000
-3KTL-WD -4KTL-MD -SKTL-MO -EHTL-M0 -BKTL-MO
Efficiency
S82% T Y Y GL6%
S6.7% ETALY 575% ey S00%
Input
B,000 Wi 8,000 Wp 10,000 Wp 12,000 Wi 14,580 Wip
1,900 ¥
140 ¥ — 980
200
140 - 850V 190 - BEOY 240V - BSOV  Z8S V- BRSOV | 3m0V -850V
600V
114
154
2
2
Output
Three-phase
3,000 W 4,000 W 5,000 W 6,000 W 000 W
3,300 vk 4,400 Vit £ 500 VA 6,500 VA 8,800 VA
220 Vac | 380 Vac, 230 Vac [ 400 Vac, IW § NePE
50 Hz / &0 Hz
514 GEA BEA AAIY 1354
0.8 keading ... 0.8 lagging
= 1%

Features & Protections

es

es

es

es
Yes, compatible TYPE Il protection class according to EMJIEC 61643-11
¥es, compatible TYPE Il protection class according to EMJIEC 6164211

e

e

Tes

e

e

e

MNa

General Data

=25 = + B0 % (=13 °F - 140 *F) (Derating above 45 *C @ Rated cutput power)

0 %sRH - 100 %RH

0= 4,000 m (13,123 ft.) {Derating abowve 3000 m)
Matural comvection

LED indicators; Inbegrated 'WLAN + FusionSolar App

SUN2000
-T0KTL-MD

Sl
SH.1%

14,880 Wp

470V - 850 W

10,000 W
11,000 v 3

1654

R5485;
RS4BE; WLAN/Ethernet via Smart Dongle-WLAMAFE; 4G [ 36 | 26 via Smart Dongle-5G {Optianal)

17 kg (375 1E)
525 5 470 % 166 mm (30.7 x 185 x &5 inch)
IPES
<55W

Standard Compliance (more available upon request)
EMJIEC 621081, ENJIEC B2108-2

IECE1T27, IECE2116, DEWA

*1 Th masimam inpat voizags 1o uppr imi of the DO voage. Ay tighar ingst OF sokage wale protably damage inemar,

Inprst voltage beyone! e openating voliage mage muy rewk in iverie ngesper penng.

"3 Aay DT
"1C10 4 110,800 4

Warsion Fio 03[ 3HT00408)

SOLAR HUAWELCOMJELY

GAB, GAY, EN 50438, ENSOS45-1, CEI 0=21, VDE-AR-N-4105, AS 4777, C10/11, ABNT, UTE C15-712, RDx 1659, TOR D4,
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AaNTAvaszUUMAI U agMsANIRUNWAIIIY (Energy Storage)

ST548KWH-250

Storage System

SYSTEM FEATURES

SUNGRGW | «ZEI® SAMSUNG SDI

» Side-by-side design for flexible systern arrangement on site
» Unilateral design allows maintenance from one side

+ Integrated with local controller, HVAC and FSS to enable unified communication, ensure system safety

and maximize systern efficiency

CIRCUIT DIAGRAM

Lithium battery

HEE-B =
I G5 Gl | ;

ewemsmmewmuﬁmwmmummmmmmmwnmu
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AaNTAvaIZUUMAI M aBMsNNINUNEINY (Energy Storage) (A1)

STS4BKWH-250 / STIO2EKWH-250

System Type STS4BKWH-250 STI096KWH-250 —

Cell type Camsung SO Mega E2, SEEV/SLAR Camsung SO Mega E2, 3SEEVOLAR
Configuration of system | eacop 2 w9858

Battery capacity (BOL) [ 548 kWh e kKWh

Battery voltage range | EX-E v 633 - B2V

BME commiunication interfaces RSLAS Erbhermet RSA4HE Ethermet [

BME communication protocols Modbus RTU, Modbus TCP Modbus RTU, Modbus TCP
B e

Mominal AC power IED KV 50 kA -

Man. AT power | 258 kvia ZEB VA

MaxTHD of current < 3% [at nominal power] = 3 % [at nominal power) [

DC component < 0.5 % fat nominal power) < 05 % [at nominal power) [

Nominal grid voltage | 480 v 4BV

Crid voltage range T 424 ~S0A Y 424 =~ 508 Y

Power factor > 0% [at nominal power) =099 (at nominal power]

Power factor range at norminal power | 1leading ~ 1 lagging 1leading ~ 1lagging

Mominal grid frequency &0 He 60 Hr

Grid frequency range 50 - 60SHz 593 G0SHz [

Isolation method [ Transformer Transformer

Mominal cutput voltage of off grid [ 480V P

MaxTHD of off grid cutput voltage =3 % [lnear load) = 3% [linear load)

Dirmensions of PCS wnit [W* H* D)
Dimensions of battery unit (W " H* )

1200 * 2440 100 mm/ £72°* 261+ 4300
S300* 2,440 B2 mm ZI8" " 961" * 455

1200° 2440 100 mn / 472 * 96T * 37
2 [SAB0* 2440 PE2 o I8 96T 458y

Weight of PCS unit 24 T/5.291 lbs 24T/5290 Ibs

‘Weight of battery unit [with [ without battery] TET/IBT 16535 lbs /8378 lbs 2 (7ST/38T 16535 bs/B3MIb)
Degree of protection PS4 f NEMA 3R IPS4 / NEMA 3R

Operating temperature range | 30w 50T/ -22w 122 F =300 50T f-22 w22 °F
Retative humidity 0 ~ 95 % [non-condensing) 0-95% nom-condersimg) ||
Max. working altitude IO m f 9840 000 m f 9842 it

Cooling concept of battery chamber
Cooling concept of PCS chamber

Heating, Ventilation and Air Condition ng

Temperature controlled forced air cooling

Heating, Ventilation and Air Canditioning
Termperature controlled forced air cocling

Fire suppression system of battery unit

F1M-200 extinguishrment system

Fra-200 extinguishment systern

Communication interfaces R5£B5, Ethernet, RSLA5 Ethemnet,
Communication protocols rodbus RTU, Modbus TCR Modbus RTU, Modbus TCR
Certificates. UL3SL0 ULSEs0

& 2019 Sun gt SanraLng SO Encey Saeage Power SUpply 00, Lol ANl ssarc SUbCt 10 charg withou notios Voeesion 11 e@

=]
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MINWUVVIAINTZUTRUAANAAN VAN AINIINANAANT 601.04 KWp

Company Name: Name plate Facotry
kWp Solar Power Plant
Project financial model with BOI

Investment Capital Structure

Land space [ olRai Debts

Land cost (Included) | ol|ms Equities 100% 15,026,000 |THB.
Total land cost (include all expenses to transfer) | ofms 15,026,000 | THB
Contingency & Bank fee 0.0% 0 |THe

Transmission line (Included) 0 |THB

inc o[
Premium fee 0 |THB

Success fee 0 |THB Installment 0 |Years
EPC costs THB Interest Rate 0.0%|Per Year
Total project invertment d 15,026,000 [THB Interest Paid for the end project | o |THB
Cost per kw (exclude VAT) r 25,000 |THB

Forcasted yield

Estimate Output [ 673,933 |kwh/Year on-peak  Electrical Price - FIT Fixed 4.2000|THB / kWh
1st - 5th power drop (Annual Degradation) see attached off-peak  Electrical Price - FIT Fixed 2.6000|THB / kWh
6th - 25th power drop (Annual Degradation) seeattached Electrical Price - FT 0.0% 0.0000|THB / kWh

Inflation [ 3%|perYear Adder 0.00 |THB / kWh

Annual
pa.

Yearly Operating Expenses
Fixed Assets & Depreciation
Turnkey Project Assets

Residual 0%
Depreciation - Straight Line

coMm
Tariff Escalation

Taxation for project

BOI Privilege (50% of project cost) No
BOI Privilege (No tax for 8 Years) Yes

Year1-8 Tax rate 0%
Year 9-13 Tax rate 20 |%
Year 14 up Tax rate 20 |%
Taxation paid for project U 5,011,477 |THB

Manpower and Maintenance Expenses

0&M cost Free [ 00] vears 1.0 90,156 |THB / Year
Increasing Cost annual [ 50 vears 5.0 5.0 3%

General Maintenance 0 |THB/ Year
Quaterly Maintenance 0 |THB / Year
Other Operating Expenses
Land lease
Year 1-4 0 |THB / Year
Year 5 -8 0 |THB / Year
Year9-12 0 |THB / Year
Year13 -16 0 |THB / Year
Year 17 - 20 0 |THB / Year
Year 21 - 24 0 |THB / Year
Year 25-26 0 |THB / Year
Insurance Premium 0.10%|from net asset
Utility escalation [ 0.0%|peryear 0 |THB / Year
"Operating cost contigencie 3.00%!

Project Return

NPV Discount rate (%)

NPV (THB) 16,394,369 NPV (THB) 12,449,649
EIRR 25 Years 13.71%) IRR 25 Years 13.71%)

Payback (Years) Payback (Years)

Summary THB %
Project Cost 4 15,026,000 4 100.00
Land Cost ] 0.00
EPC per MW ] 0.00
fioc [ 0.00
[Transmission line 0 0.00
Contigency#bank fee 0 0.00
[Premium fee [ 0.00

[Reture on Asset (RoA)
Return on Equity (ROE)
D/E Ratio

44
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Income Statement

(A Year)
Kh) On-Peak

Revenues

Electical sales - TOU 2465194 2446502 2428810 2411119 2394399 2375735 238,044 2340352 2323804 2,304,969 2287217 2269585 2252808 2284202 2216510 2,198,819 2182013 216343 2145744 2128052 2111218 2092669 2074977 2057286 2040422
Electical saes - FT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [} [} [ [} [} 0 [} [
Adder 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

COM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (] (] 0 (] 0 0
Total Revenues. 2,057,286 2040422

Operatng Cost 95647 95847 95847 %516 %516 98516 98516 %8516 101471 101471 101471 101471 101471
General Mainkenance 0 0 0 0 0 0 0 0 0 0 0 0 0
Quakrly Mainknance 0 0 0 0 0 0 0 0 0 0 0 0 0
InerestExpenses

Land lease 0

Insurance 7814

Usiy 0

Operatng costconigencie 3104

Deprecizion 601,040

Total Expenses 707,604

Net Operating Profit (per AC) 1731743 1,616,393 1578435 1,561,362 1,545,205 1510145 1421826

Deduct Balance forwr fr Difot <5 Years 0 0 0 0 0 0 0 0

Net profit before taxation 1,731,743 1,616,393 1,578,435 1,561,362 1,545,205 1,521,217 1,510,145 1,421,826

TAX 0 0 0 0 0 0 0 0 9,041 05443 02029 284365

TAX Priviege fomBOI 0 0 0

Net Profit after taxation 1293114 1,236,164 1,208,116

14,847,226
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Company Name: Nameplate Factory

kWp Solar Power Plant

Project financial model with BOI
Investment
Land space [ olRai Debts

Land cost (Included) | ol|ms Equities 100% 9,154,340 |THB

Total land cost (include all expenses to transfer) | ofms 9,154,340 |THB

Contingency & Bank fee 0.0% 0 |THe
Transmission line (Included) 0 |THB
inc o[
Premium fee 0 |THB
Success fee 0 |THB Installment 0 |Years
EPC costs THB Interest Rate 0.0%|Per Year
Total project invertment d 9,154,340 |THB Interest Paid for the end project | 0 |THB
¥

Cost per kw (exclude VAT) 25,700 |THB

Forcasted yield
Estimate Output 459,922 |kWh / Year on-peak  Electrical Price-FIT Fixed 4.2000|THB / kWh

1st-5th  power drop (Annual Degradation) see attached off-peak ~Electrical Price - FIT Fixed 2.6000|THB / kWh
6th-25th power drop (Annual Degradation) see attached Electrical Price - FT 00% 0.0000|THB / kWh
Inflation [ 3%|perYear Adder 0.00 |THB / kWh

Annual
pa.

Yearly Operating Expenses
Fixed Assets & Depreciation
Turnkey Project Assets

Residual 0%
Depreciation - Straight Line

coMm
Tariff Escalation

Taxation for project

BOI Privilege (50% of project cost) No
BOI Privilege (No tax for 8 Years) Yes

Year1-8 Tax rate 0%
Year 9-13 Tax rate 20 |%
Year 14 up Tax rate 20 |%
Taxation paid for project U 3,601,839 |THB

Manpower and Maintenance Expenses

0&M cost Free [ 00] vears 1.0 53,430 |THB / Year
Increasing Cost annual [ 50 vears 5.0 5.0 3%

General Maintenance 0 |THB/ Year
Quaterly Maintenance 0 |THB / Year
Other Operating Expenses
Land lease
Year 1-4 0 |THB / Year
Year 5 -8 0 |THB / Year
Year9-12 0 |THB / Year
Year13 -16 0 |THB / Year
Year 17 - 20 0 |THB / Year
Year 21 - 24 0 |THB / Year
Year 25-26 0 |THB / Year
Insurance Premium 0.10%|from net asset
Utility escalation [ 0.0%|peryear 0 |THB / Year
"Operating cost contigencie 3.00%!

Project Return

NPV Discount rate (%) .
NPV (THB) NPV (THB)
EIRR 25 Years 15.82%) IRR 25 Years
Payback (Years) Payback (Years)

Summary THB %
Project Cost 4 9,154,340 4 100.00
Land Cost ] 0.00
EPC per MW ] 0.00
fioc [ 0.00
[Transmission line 0 0.00
Contigency#bank fee 0 0.00
[Premium fee [ 0.00

[Reture on Asset (RoA)
Return on Equity (ROE)
D/E Ratio
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(M19) VA

a

Income Statement

410392

a

1682360 1,669,604 1657530 1,645,456 1634046 1621309 1609236 1,597,162 1585732 1573015 1560941 1,548,868 1537418 1524721 1512647 1500573 1489104 1476426 1464353 1452219 1440791 1428132 141608 1403985 1392477
0 0 0 0 0 [} 0 0 0 [} 0 [} 0 0 0 0 0 0 0 0 0 0 [} 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1682360 1,669,604 1,657,530 1645456 1,634,045 1621309 1609236 1,597,162 1585732 1573015 1560941 1,548,868 1537418 1,524,721 1512647 1500573 1489104 1476426 1464353 1452279 1440791 1,428,132 1,416,058 1,403,985 1392477

o

AINUVUINAINITUANUAANN AN

53430 55033 55033 55033 56,684 56,684 56,684 56,684 58,384 56,384 58,384 56,384 58,384 60,136 60136 60,136 60,136 60,136
0 0 [} [} [} 0 0 0 0 [} 0 0 0 0 0 0 0 [
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0

0 0 0 0

7690 6591 5859 5128

0 0 0 [}

1834 1849 1827 1854

366,174 366,174 366,174 366,174

429504 29,121 429546 428892 429838

Net Operating Profit (per AIC) 1215952 1204919 1179212 1,167,516 1144123 1,119,030 1059401 986813

Deduct Balance forwar for Dift<5 Years 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net profit before taxation 1251725 1239345 1,227,649 1215952 1204919 1190909 1179212 1167516 1144123 1119030 1,095,637 1059401 986813 7517 963,986
TAX 0 0 0 0 0 0 0 0 28825 23808 219127 211880 197,363 195023 192797

TAX Priviege fom BOI 0 0 0
Net Profi after taxation

1179212 1167516

789,451
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maluladMINMHUNGINY (Energy Storage)

Company Name: Nameplate Factory
kWp Solar Power Plant
Project financial model with BOI

Investment Capital Structure

Land space [ ok Debts

Land cost (Included) [ ol|ms Equities 100% 19,533,800 |THB.
Total land cost (include all expenses to transfer) | o|ms 19,533,800 | THB
Contingency & Bank fee 0.0% o|THB

Transmission line (Included) o |THB

ioc 0|8
Premium fee o|THB

Success fee o|THB Installment 0 |vears
EPC costs THE Interest Rate 0.0%|Per Year
Total project invertment r 19,533,800 | THB Interest Paid for the end project | o |THB
Cost per kw (exclude VAT) d 32,500 | THB

Forcasted yield

Estimate Output [ 842,416 |kWh/Year on-peak  Electrical Price - FIT Fixed 4.2000|THB / kWh
1st-5th  power drop (Annual Degradation) see attached off-peak Electrical Price - FIT Fixed 2.6000(THB / kWh
6th- 25th power drop (Annual Degradation) see attached Electrical Price - FT 00% 0.0000|THB / kWh

Inflation [ 3%|pervear Adder 0.00 |THB / kWh

com 0.00 |Annual
Tariff i 0%|paa.

Yearly Operating Expenses
Fixed Assets & Depreci

Turnkey Project Assets
Residual 0%
Depreciation - Straight Line

Taxation for project

BOI Privilege (50% of project cost) No
BOI Privilege (No tax for 8 Years) Yes

Year1-8 Taxrate 0%
Year 9-13 Taxrate 20 |%
Year 14 up Taxrate 20 |%
Taxation paid for project r 6,246,913 |THB

Manpower and Maintenance Expenses

0&M cost Free [ 00]vears 10 90,156 |THB / Year
Increasing Cost annual [ 50]vears 5.0 5.0 3%

General Maintenance 0 |THB / Year
Quaterly Maintenance 0 |THB / Year
Other Operating Expenses

Land lease

Year 1 - 4 0 |THB / Year
Year 5 -8 0 |THB / Year
Year 9-12 0 |THB/ Year
Year 13 -16 0 |THB/ Year
Year 17 - 20 0 |THB/ Year
Year 21 -24 0 |THB/ Year
Year 25-26 0 |THB/ Year
Insurance Premium 0.10%|from net asset
Utility escalation [ 0.0%|peryear 0 |THB / Year

"Operating cost contigencie 3.00%

NPV Discount rate (%)

NPV (THB) 20,124,526 NPV (THB) 15,155,367
EIRR 25 Years IRR 25 Years 13.19%|

Payback (Years) Payback (Years)

Summan THB 9%
Project Cost 4 19,533,300 v 100.00
Land Cost 0 000
EPC per MW 0 000
fioc [ 0.00
Transmission line ) 0.00
Contigency#bank fee ) 0.00
[Premium fee 0 0.00

[Reture on Asset (ROA) r 3.95%|
Return on Equity (ROE) 3.95%
D/E Ratio
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maluladMINMHUNGINY (Energy Storage)
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(Energy Storage) 24 6.8%

Company Name: Nameplate Factory
kWp Solar Power Plant
Project financial model with BOI

Capital Structure

Land space
Land cost (Included)

[ ol

THB

Forcasted yield

Turnkey Project Assets
Residual
Depreciation - Straight Line

Taxation for project

Debts
Equities

0%
100%

16,047,768 |THB

[ o]
Total land cost (include all expenses to transfer) | ofms 16,047,768 | THB
Contingency & Bank fee 0.0% 0 |THB
Transmission line (Included) 0 |THB
ioc [
Premium fee 0 |THB
Success fee 0 |THB Installment 0 |Years
EPC costs THB Interest Rate 0.0%|Per Year
Total project invertment 16,047,768 |THB Interest Paid for the end project 0 |THB
Cost per kw (exclude VAT) 26,700 |THB

Revenue

Estimate Output [ 842,416 |kwh/Year on-peak  Electrical Price - FIT Fixed 4.2000|THB / kWh
1st-5th  power drop (Annual Degradation) see attached off-peak Electrical Price- FIT Fixed 2.6000|THB / kWh
6th-25th power drop (Annual Degradation) see attached Electrical Price - FT 00% 0.0000|THB / kWh

Inflation Per Year Adder 0.00 [THB / kWh

com 0.00 |Annual
Tariff Escalation 0%|paa.

Yearly Operating Expenses
Fixed Assets & Depreciation

BOI Privilege (50% of project cost) No

BOI Privilege (No tax for 8 Years) Yes

Year1-8 Taxrate 0 |%

Year9-13 Taxrate 20 |%

Year 14 up Taxrate 20 |%

Taxation paid for project r 6,725,408 ' THB

Manpower and Maintenance Expenses

&M cost Free [ 00]vYears 10 90,156 |THB / Year
Increasing Cost annual [ 50| Years 5.0 5.0 3%

General Maintenance 0 |THB / Year

Quaterly Maintenance 0 |THB / Year

Other Operating Expenses

Land lease
Year 1-4 0 |THB / Year
Year 5 -8 0 |THB / Year
Year9-12 0 |THB / Year
Year 13 - 16 0 |THB / Year
Year 17 - 20 0 |THB / Year
Year 21 -24 0 |THB / Year
Year 25-26 0 |THB / Year
Insurance Premium 0.10%|from net asset
Utility escalation | 0.0%|peryear 0 |THB / Year
Operating cost contigencie 3.00%

NPV Discount rate (%)

Payback (Years)

Payback (Years)

NPV (THB) 23,393,785 NPV (THB) 18,352,678
EIRR 25 Years. 16.71% IRR 25 Years 16.71%

Project Return

Summary THB
Project Cost 16,047,768 100.00
Land Cost [ 0.00
EPC per MW [ 0.00
InC [ 0.00
Transmission line [ 0.00
Contigency+bank fee [ 0.00
Premium fee 0 0.00

[Reture on Asset (RoA)

4.43%|

Return on Equity (ROE)
|D/E Ratio
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