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ABSTRACT

This research study aims to study the feasibility of investing in solar cell installations.
For a company to reduce energy costs, This project takes a project duration of 25 years, depending
on the age of the solar panels. According to the company's electricity consumption data, the average
monthly electricity consumption is 6,250 kWh, divided into 2 cases: installing a solar cell system
with a 40-kW inverter and 50 kW using the size of a solar panel cell at 450 kW and analyzing the
project sensitivity in 3 approaches: Approach 1, cost of installation equipment increased by 10%,
electricity cost increased by 3% per year as before; Approach No. 2, fixed equipment cost.
However, the electricity cost increases by 10% per year. And the third method, the cost of
equipment for installation increases by 10%, and the electricity cost increases by 10% per year.
Each case has different installation costs, and the project's income is the electricity generated from
the solar cell system. The study found that the alternatives to installing 40 kW and 50 kW inverters
have NPV( Net Present Value) is 1,597,483.79 baht and 3,043,969.05 baht, respectively. The rate
of return within the IRR project is 26% and 33%, and the duration of The payback PB is 2.87 years

and 2.67 years, respectively. This project is worth investing in both cases.
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Module Type LVTS144M-395 LVTS144M-400 LVTS144M-405 LVTS144M-410 LVTS144M-415 LVTS144M-420
Testing Condition STC NOCT STC NOCT STC NOCT STC NOCT STC NOCT STC  NOCT
Rated output (Pmp/Wp) 395 20513 400 29824 405 301.37 410 3082 415 313 420 3193
Rated voltage (Vmp/V) 4027 375 4061 378 4096 381 410 384 4130 386 4159 389
Rated current (Imp/A) 9.81 787 985 7.9 989 701 1000 8.03 1005 813 1010 821
Open circuit voltage (Voc/V) 4863 453 4893 456 4023 458 502 468 5038 477 5128 483
Short circuit current (Isc/A) 1033 835 10.36 B8.38 1039 840 1047 848 1055 860 1063 920
Module efficiency(%) 19.63% 19.88% 20.13% 20.38% 20.63% 20.87%
Power Tolerance (W) 0~+5 0~+5 0~+5 0~+5 0~+5 0~+5

Standard Test Condition (STC) : Iradiance 1000W/m?, Cell Tempera ture 251C, AM1.5
MNominal Module Operating Temperature (NMOT): Irradiance 800W/m* Ambient Temperature 20 C, AM1.5, Wind Speed 1m/s


https://www.gump.in.th/article/535
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TEMPERATURE CHARACTERISTICS

NOCT Temperature 44T +2°C
Temprature Coefficient (Pmax) -0.38%/TC
Temprature Coefficient (Voc) -0.30%/C
Temprature Coefficient (lsc) 0.06%/TC

{ A J 4
mwﬁ 2.8 :.jiﬂﬂTIN uﬁmﬂmﬁuumamwﬂ%mmaa

31: https:/topsunenergy.com/wp-content/uploads/201 8/08/Panel Catalog.pdf
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|| Bowkm [ BGSOKR | BGEOKTR | BGIOKR___|
Input (DC)

Max, DC input power (W) 55000 66000 72000 77000
Max. DC input voltage (V) 1100
MPPT range (V) 570-950

tput (AC
Rated output power (W) 40000 50000 80000 66000
Max. AG output current (4) B3.5 725 98 96
E;’::;ﬂ;“'p“‘ Wlsge V) 230/400V, 3L+N+PE/SL+PE, 50H2/60Hz
Efficiancy
Maw, efficiency 98.90% 98.90% 89.00% 99.00%
Eurc-efficiency 98.50% 98.50% 98.50% 98.50%
Protectiol
Protection DC breaker, AC short-circuit protection, Over current protection, Over voltage protection, Isolation protection,

RCD, Surge protection, Anti-island protection, Over-temperature pratection, Ground fault monitoring, etc,

LCD language English, Chinese, German, Dutch
Protection degree IPES

Operating temperature range -25°C~+60"C(derate after 45°C)
Dimension (H x W x O mm) B10x645%235

‘Weight (kg) 53

Grid qualification NB/T 32004-2013, TUV, CE, VDED126-1-1, VDE-AR-N4105, G59/3,C10/11, TF3.2.1,
AS/NZS 4777.2:2015, ENB1000-6-1:4, ENB1000-11:12, IECE2109-1:2010, PEA, ZVAT
Safety certificate /

EMC certificate
Factory warranty{years) S{standard)/10{optional)

VDE-AR-N4105, AS4777/3100, CQC

MNN 2.9 JUMN naAIRVANTAYO Inverter

fn: https://usermanual.wiki/Document/INVTIMarsGridtiedSolarInverterCatalog.1629481407/html
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1.5 30 13.7 34.6
2.5 41 8.21 19
4 55 5.09 12
6 70 3.39 7.9
10 98 1.95 4.7
16 132 1.24 2.9
25 176 0.795 1.85
35 218 0.565 1.35
50 276 0.393 1
70 347 0.277 0.73
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UM s18azIon suam VI | e | IUERY (UN)

DC Input Equipment

1 Solar Panel 450W 98.00 Pcs 462,800.00
2 Inverter SUN2000- [ -~ ]
1 SET 122,000.00
40KTL-M3
Combiner DC Box
3 1 SET 27,000.00

Wiring & accessories
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Y8

40mm.

518M3 eazvun suam U DIHIUEY (V1)
Smart Logger Huawei
4 1 Pcs 27,000.00
3000A
5 Meter “Janitza 96RM” 1 Pcs 17,000.00
UMG 96 RM
Janitza
@ 25
PVIF Cable For DC es) Sq.mm
6 Solar Cable 1,500 | Meter 35,000.00
Input P ———
7 Cable Raceway : -‘;,l?'; 4
g
,-‘/
1 SET 20,500.00
Solar Mounting
8 Aluminum Rail 4.2M 68 Pcs 30,600.00
Solar Middle Clamp
9 200 Pcs 4,000.00
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Y8

58NS eazvun suam U DIHIUEY (V1)
10 Solar End Clamp 180 EA 3,240.00
11 Aluminum Sprice Tray 180 EA 12,600.00
Solar Walkway
12 35 EA 19,750.00
300x3600mm.
AC Output Equipment
DB Solar Panel )
- Cubicle for ]
13 SET | 12,000.00
Equipment /
- MCCB 3Pole
80AT/100AF
14 CVIC 25 sq.mm. = 40 Meter 3,840.00
Meter
15 IECO1 10 sq.mm | |
o mew - 10 410.00
A lumsfaag
16 | szunlsauyad 1 Job 79,180.00
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P AGLAE] eazvun suam MY | v | 1uku )
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2 - . ' NUINEY
51eM5N seazeYn gﬂmw UM | KU
(V)
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Solar Panel 450W 112.00 | Pes 582.,400.00
|
Inverter SUN2000- - =Y 1 SET
SOKTL'MI ’U’" -~ uuu.;u“ "' 140,00000
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P - . , NUINEY
NYNIN NgasLeen ETJJITIN FMUHIU | iUy
(V)

Combiner DC Box

3 1 SET 27,000.00
Wiring & accessories

4 Smart Logger Huawei 1 Pcs 27,000.00
3000A

5 Meter “Janitza 96RM” 1 Pcs 17,000.00

Janitza

PVIF Cable For @@

6 2 o 5 S| 1,500 | Meter | 35,000.00

Solar Cable

DC Input -

Solar Mounting
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P - . , NUINEY
1EN1IN Nastosn UHIU | iU
)
7 Aluminum Rail 4.2M 91 Pcs 47,950.00
Solar Middle Clamp
8 220 Pcs 2,400.00
40mm.
9 Solar End Clamp 200 Pcs 3,600.00
10 Aluminum Sprice Tray 200 Pcs 10,000.00
Solar Walkway
11 40 Pcs 29,000.00
300x3600mm.
- Cubicle for — fh
12 o 1 SET 12,000.00
Equipment
13 CVIC 25 sq.mm. _— 40 Meter 2,800.00
Meter
14 | IECO1 10 sq.mm ceheen 10 410.00
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15 Cable Raceway _ 1 SET 5,500.00
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1 = g.}l
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NNV
Overhead, Transport &
17 86,075.20
Site Expense (8%)
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4.2.1 nsalaanaszuy Twauwan Inverter VU1 40kW

e

a o 1 J
mimmiwﬂmmmaa

Inverter V1A 40kW ansoutlasnszua Tl 200 kwh
1 [ a I 1 1 a Aa A o 1
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=25,103.4 UM
A Ft-0.1532 UIMABNUIY  =-0.1532 x 6,000
=-919.2 U
s Irlgruuaza Fe =312.24 +25,103.4-919.2
=24,496.44 U
Mmabyasuiiy 7%  =24496.44x 1.07
=26,211.20 119 ADIABY
Aatlunase) =26211.20x 12
=314,534.40 U MA01l

9
a (2

422 n3aIAAAITUL Iwausad Inverter YUIA SOKW
a 3’; [ 1 4 9 [
MIaanasuuIwaisas Inverter U9 50kwW amnsautlasnszua i ld 250 kwheio
Y] a I 1 [ a Aa A [ [ Y
Su Tasaailuaemousz 1 7,500 kwWh aemeu laganainlszansmmlumssunad 5 su.aeiu
1 a g’; 1 4 1 1 [ [ {
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Y
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a'lvh 7,500 e =7,500 x 4.1839

=31,379.25 U

A1 Ft-0.1532 VIMABUUIY =~ 0.1532 x 7,500
=- 1,149 UM
s Irlgrunaza Fe =312.24 +31,379.25 - 1,149

=30,542.49 UM
MANBYAAUNY 7%  =30,542.49 x 1.07

= 32,680.47 11N ADIAB1
a I 1 ~
A unes1l =32,680.47 x 12

=392,165.58 U NAB1)
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[ A 1 [ a 2 Y v = A A

HanIznuINU Tou1eveesy luiseea1e waznnsasudule 5 Udounas Fundesiude 3% uaz

= 9 2 o
Nuw Tz gavuluewaa asgilain 4.2

&1 Ft nmldn (@anvefwian)
A, A, d.a. [T A, fi.a. f.A. a.a. g 0.0, Wl 5.0,

2565 1.39 1.39 1.39 1.39 24.77 24.77 24.77 24.77

2564 -15.32 -15.32 -15.32 -15.32 -15.32 -15.32 -15.32 -15.32 -15.32 -15.32 -15.32 -15.32
2563 -11.60 -11.60 -11.60 -11.60 -11.60 11.60 1.60 -12.4 24 2 -12.43
2562 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60 -11.60
2561 -15.90 -15.90 -15.90 -15.90 -15.90 -15.90 -15.90 -15.90 -15.90 -15.90 -15.90 -15.90
2560 -37.29 -37.29 -37.29 -37.29 -24.77 -24.77 -24.77 -24.77 -15.90 -15.90 -15.90 -13.90

MNA 4.1 e il sdounds s 3

fan: https://www.mea.or.th/content/detail/2985/2987/474
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April inflation rose 4.65%, averaged rose 4.75% in 1Q/22 significantly above BOT target b
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M9 4.3 asnagdmldiensaid lilinsaasszuTeausad Taolian llyuilas 3%

al¥snends ann)
i 1514511 6,000 kWh 151419 7,500 kWh
P LIGLT 5181 P GIGLT 5181
1 26,211.20 314,534.40 32,680.47 392,165.58
2 27,017.01 324,204.12 33,687.74 404,252.86
3 27,847.00 334,164.04 34,725.23 416,702.76
4 28,701.90 344,422.77 35,793.85 429,526.17
5 29,582.44 354,989.25 36,894.52 442,73427
6 30,489.39 365,872.73 38,028.22 456,338.62
7 31,423.56 377,082.71 39,195.92 470,351.10
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M519N 4.3 (719)

aldsende W)
i 1514511 6,000 kWh 1519411 7,500 kWh
eAeu 5189 e 5189

8 32,385.75 388,628.99 40,398.66 484,783.95
9 33,376.81 400,521.66 41,637.48 499,649.79
10 34,397.59 412,771.12 42,913.47 514,961.60
1 35,449.00 425,388.05 4422773 530,732.77
12 36,531.96 438,383.49 45,581.42 546,977.08
13 37,647.40 451,768.80 46,975.73 563,708.71
14 38,796.31 465,555.66 48,411.86 580,042.29
15 39,979.68 479,756.13 49,891.07 598,692.88
16 41,198.55 494,382.62 51,414.67 616,975.98
17 42,453.99 509,447.90 52,983.97 635,807.58
18 43,747.09 524,965.14 54,600.34 655,204.13
19 45,078.99 540,947.89 56,265.21 675,182.57
20 46,450.84 557,410.13 57,980.03 695,760.37
21 47,863.85 574,366.23 59,746.29 716,955.50
2 49,319.25 591,831.02 61,565.54 738,786.49
23 50,818.31 609,819.75 63,439.37 761,272.40
24 52,362.35 628,348.15 65,369.41 784,432.89
25 53,952.70 647,432.39 67,357.35 808,288.20

d
4.3 MIANTZHHAADVUNUNIINITIAY

a '8 a a A a3 1 J
ﬂTﬁ?lﬂiWﬁWWﬁ@]i’)‘]JLWl‘L!Tn\Tﬂ']'iNuilzﬂﬂ@']fJTﬂ3\1ﬂ']§1/] 259 L‘]Ju’mqsumuwﬂmml,%aa
= &

a a a I'd { a 4 [} a I'd
Ilszansmmvosdunamesanadilaz 0.8% wasudunomes 11yl 12 Wivenduromes

Y
' o (2 = o

p1gMs1Fumae 12 9 ahgesnwiilaz 5,000 v wag e liiniuilas 3% Taslinacas

q

ANIeN 7% 910 MRR gaaaAv04 15 51410135 U W.7. 2564 Tuais1an 4.4
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A 5UINNS MRR
1 n3alng 6.22
2 ndns Ing 5.97
3 Tngwdivd 5.995
4 N39730g58 6.05
5 115 Ine 6.28
6 gl 7.35
7 lodud ne 7.35
8 FUMA 6.28
9 nald 6.725
10 NETAUIAY 6.65
1 Laua uous 1 7.35
12 loddia (Ine) 7.00
13 uratsemedu (Ine) 7.00
14 FUIANTOIMITAUATIEH 6.15
15 FUINTOONTU 6.245

Y a J J
ﬂ"li”lﬂ‘ﬁ 4.5 @nimmmﬂimmquﬁmwﬂmmmaa Inverter Y19 40kW

oL PTG (KU TG (2 b3 T ASTUTRUTANE
0 -949,825.60
1 298,830.87 -19,961.63
2 302,871.07 -25335.21
3 304,470.23 -33,432.24
4 303,568.99 -44,320.54
5 300,169.02 -58,007.20
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M519N 4.5 (719)

i NIZUAEUAAS ASTUTRUAANE
6 294,333.74 74437.77
7 286,186.58 -93,498.08
8 275,906.76 -115,018.44
9 263,722.71 -138,780.24
10 249,903.64 -164,524.40
11 234,749.49 -191,961.39
12 413,651.82 -142,710.39
13 419,244.39 -33,148.68
14 421,458.00 -44,356.87
15 420,210.48 -59.428.83
16 415,504.13 -78,374.36
17 407,426.73 -101,118.12
18 396,149.15 -127,502.04
19 381,919.48 -157,291.25
20 365,053.91 -190,183.14
21 345,925.09 -225,819.07
22 324,948.19 -263,798.29
23 302,565.76 -303,693.12
24 279,231.89 -345,064.76
25 255,396.65 -387,478.89

a ' J a [
MINA1NNTTUARUAATZ U T¥auwaa Inverter YA 40kW nszuaiduaasy ldain
wiae Iiharaald luudazlgadion i luuaazdl negnszuatuaatienodiuaien Tindea

@orminanmssaa liih hineuazahyssnuluuaagil fe 5,000 Aol

9
4.3.1 ﬂiﬁﬁﬂﬁﬂi%ﬂﬁi%ﬁ%"ﬁﬂéInverter YUIA 40kW ﬁuwumwﬂszuamuﬁmmﬂﬂﬁ’mnm
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Cash flow
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Fof v v on~®o0o o doyeer22gg 8 NG
-200000 §
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-400000
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1000000 @
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v Y
a aAa o [ 4
MU 4.3 LHUNNNTLUARUAANTAAAAITLUU Tyausaa Inverter YUIA 40kW
H a 1 4
M3199 4.6 AINLEAINTZUARUAATZUY T¥auyaa Inverter YHIA SOKW
dd‘ a w a 1
1J°n NITUATNUANTD NITUANHANDEY
0 -1,104,815.20
1 373,538.59 5,000.00
2 378,588.83 5,000.00
3 380,587.78 5,000.00
4 379,461.24 5,000.00
5 375,211.28 5,000.00
6 367,917.17 5,000.00
7 357,733.22 -21,951.43
8 344,883.45 -46,041.75
9 329,653.39 -72,849.56
10 312,379.55 -102,048.48
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d‘ 1
M1319N 4.6 ($1D)

i NITUARUTASD ASTUTRUAANE
11 293,436.86 -133,274.02
12 517,064.77 -140,000.00
13 524,055.49 -5,000.00
14 526,822.50 -5,000.00
15 525,263.11 -5,000.00
16 519,380.16 -5,000.00
17 509,283.41 -5,000.00
18 495,186.44 -5,000.00
19 477,399.35 -61,811.38
20 456,317.39 -98,919.66
21 432,406.36 -139,337.80
2 406,185.24 -182,561.25
23 378,207.20 -228,051.68
24 349,039.86 -275,256.79
25 319,245.82 -323,629.73

NMANITNNTEuARUanTz U Tya1wad nverter ¥U1A 50kW nszuaRuansyldoin
e Iliharaa I8 luuaazdlgaudien i luudazdl uaznszuauaatiensdiuaa liidos
@orminanmssaa liih hineuazaithyeSnulunaazil Ae 5,000 Aol

9
v

a @ 1 J a @
43.2 ﬂiiﬁﬁﬂﬁ\ﬁﬂﬂi%ﬁn%ﬁa Inverter YU SOkW ﬁuwumwﬂizumquﬁmmmﬂﬁmmw
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Cash flow
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JTI‘INﬁ 4.4 uwumwmmﬁmuﬁﬂﬂimmmizuﬂmmwaa Inverter Y19 50kW

Y
v v

Ms19h 4.7 asnagranouununumstunsaidaasiuy Tyausad

maaen NPV (U11) IRR (%) PB (1))
Inverter 40kW 1,597,483.79 26% 2.87
Inverter 50kW 3,043,969.05 33% 2.67

a d
4.4 I5vinnNeeu 11IvealAIaNT (sensitivity analysis)
o a 4 1 4 ¢ = o
MruauuInalunsdimngianuseu lniveslasamsiieaiamsalinernuouIag

g’;a = [ | ~ ad%’ o q ¥ a o"g’ld a 9 Y
ul!W%1im1ﬂﬂﬂ31n1nlﬂlu@uvﬁﬂﬂlﬂﬂ%uuaZvniﬁﬂ1TMﬂi1$W1HJNI@ﬂ1ﬁW@W@1@1@Iﬂﬂiﬁ

Y
v A

a A a J 1 ]
UszAnsnmvesdunomasanadtlay 0.8% aoll Tagutiuilu 3 1uImaal
~ 9 o a 3’; A 43! U A da! ~ ] a
uuINeh 1 dunugilnsal lumsAaaaunuiu 10% m lmuauilag 3% isu@u

{ o { (A A 2
uuIN1eh 2 Aunugilnssineh uam Tmnauilag 10%

~ 9 o a & A 2 ' A 2
UUINNN 3 @umuQﬂﬂimiuﬂ’]i@ﬂ@Qqumu 10% !la$ﬂ11WLWNmuﬂa$ 10%

q



d' a 4 ' Ay v S
M13191 4.8 Waﬂ']ﬁ'JLﬂinﬁﬂ')’]ﬂJfJ@uUlﬁ'Jsllﬂ\?Iﬂ3\1ﬂ1'§ ﬂ']iJ!Lu'Jﬂ']\TVlllﬂﬂ']ﬂﬂWiﬂ!ll'J

maaen NPV (111) IRR (%) PB())

A Y o a g.}/ A d? J A dg! ~ ' a
uINeh 1 Aunugilnsel lunmsAaaunuiiu 10% m Ilmsauilag 3% isuau

Inverter 40kW 1,502,501.23 23% 3.16

Inverter 50kW 2,933,487.53 30% 3.4

4 9 4 4 [ A 3
uun1eh 2 dAunugilnseiaed uas lwmnauilaz 10%

Inverter 40kW 3.606.456.32 33% 1.16

Inverter 50kW 6,789,204.81 40% 1.07

A 9 @ a ¥ 22 ] A 2 o
uuIN1eh 3 dAunugilnsel lumsAaaunuau 10% waza Imuauilas 10%

Inverter 40kW 3,511,473.76 30% 1.27

Inverter 50kW 6,678,723.29 37% 1.18
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J2GD Energy CO.LTD

TO : uin way) (bszmalng S

ATTN : K.Sumate

Bill of Quotation

SUBJ : WBLEFHB I IHAAFIIEUU Solar PV System UH1A 40 KWP Ongrid

Date : 13/092564

No 64/ 19-5004

PROJ : szuulad uwadd ninauem)

Material Labour
ITEM DESCRIPTION QTY UNIT Total Amount
U.Price Amount U.Price Amount
1 DC Input Equipment
Solar Panel 450W 98 Pes 457500 448,400.00 150,00 14,400.00 462 ,800.00
Inverter SUNZ000-40K TL-M3 1 SET 120,000.00 120,000,00 2.000.00 200000 LS00, 00
Combiner [ Box 1 SET 22.500.00 2250000 [ 4,500.00 4,500,00 27,000,00
Smart Logger Huawei 30004 1 Pes 25 500.00 25,500.00 1,200.00 120000 27,000,00
Meter “Janitza 96RM"™ 1 Pes 16,000.00 16,000,00 1000.00 100000 17,000,00
PV IF Cable For I Input 1500 Meter 12.00 17,000,00 12.00 15,000.00 35,000,00
Cable Raceway 1 SET 12,000.00 12,000.00 8.500.00 8,500.00 20,500,00
2 Solar Mounting
Aluminum Rail 4.2M [ Pcs 360,00 24,480,00 90,00 6,12000 30,600,00
Solar Middke Clamp #0mm. 200 Pes 10,00 2,000,00 10,00 200000 4,000.00
Solar End Clamp 180 EA 12,00 2,160,00 6,00 1,080.00 3,240.00
Aluminum Sprice Tray 180 EA 55,00 9,900,00 1500 270000 12,600.00
Solar Walkway 300x3600mm. ] EA 415.00 14,500,00 150,00 525000 19,750.00
3 AC Output Equipment
DB Solar Panel 1 SET 11.000.00 1 1,000,00 1.000.00 100000 12,000.00
CVIC 25 sg.mm. 40 Meter 74.00 2,960.00 22.00 BRO.00 3.840.00
[ECO] 105g.mm 1] Meter 3100 310,00 10.00 100,00 410
Ausaunnsdanaszun Taamadnimia 1 Jah 79, 180,00
Overhead, Transport & Site Expense (8%) T2,905,60
Total 949,825.60
Delivery Time : 30 Days afier received customer P/AD Drealt With By K. Aschawan A
Deelivery Term @ At site locatiom Signature
Validity 15 Days Warrantee time : 30 Days
Payment Term : Up to Progresire of Work each month Varible Ermor +0.5cm

APPROVE THE ORDER

CUSTOMER

BEST REGARDS

AUTHORIZED SIGNATURE

Tel. 0od-24%-5962

E-mail. doublejpd@gmail.com
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J2GD Energy COLLTD

Bill of Quotation

TO : Ui wen) (szmalng fiie Date : 13/09/2564
ATTN : K.Sumate No.64/09-5005
SURJ :Umﬂﬂﬂ"ﬂﬂ“]uﬁﬂé’l"ﬁ:uu Solar PV System UWH1A 50 KWP Ongrid
PROJ : szuulad uaadd iina sy

Material Labour
ITEM DESCRIPTION QTY UNIT Total Amount
U.Price Amount U.Price Amount

1 DC Input Equipment
Solar Panel 450W 2 Pes 457500 568,000,00 150,00 14,400.00 SH2,400,00
Inverter SUNZ000-50K TL-MI 1 SET 138 000.00 138,000.00 | 2,000.00 2,000.00 140,000,00
Combiner DU Box 1 SET 22,500.00 22,500.00 [ 4,500.00 4,50000 27,000,00
Smart Logger Huawei 30004 1 Pes 25 .800.00 25,800.00 1,200,00 1,.20000 27,000.00
Meter *Janitza 96RM" 1 Pes 1600000 16,000.00 1,0040.00 1.000.00 17,000.00
PVIF Cable For DC Input 1500 Meter 12.00 1700000 12.00 15,000.00 35,000,00
Cable Raceway 1 SET 12 000,00 12,000.00 8,500.00 8,500.00 20,500,00

2 Solar Mounting
Aluminum Rail 4.2M a1 Pcs 459,67 41,530.00 90,00 6, 120,00 47,950.00
Solar Middle Clamp 40mm. 20 Pes 1,600,100 10,00 200000 3,600.00
Solar End Clamp 200 EA 2,520,100 6,00 1,080.00 3,600.00
Aluminum Sprice Tray 200 EA 56,50 11,300,00 15,00 2,700.00 14,000.00
Solar Walkway 300x3600mm. 40 EA 415.00 23,750.00 150,00 5,25000 29,000.00

3 AC Output Equipment
DB Solar Panel 1 SET 11.000.00 11,000,00 [ 1,000.00 1,000.00 12,000.00
CVIC 25 sq.mm. 40 Meter 48.00 1,920.00 22,00 BRO.00 2R00.00
[ECOT 1059.mm 10 Meter 3100 310.00 10.00 10000 410

O62,260,00

AnasTunsaansz lydad g 1 Job 79,180,00
Owverhead, Transport & Site Expense (8%) 86,075.20
Total 1,104,815.20

Validity

Delivery Time :

Delivery Term ;

Payment '

30 Days after received customer PO
At site locatiom
o 15 Days

T'erm ; Up to Pogresine of Work each month

Dealt With By K. Aschawan A,
Signature
Warrantee time ;30 Days

Varible Ermor +05em

APPROVE THE ORDER

CUSTOMER

BEST REGARDS

AUTHORIZED SIGNATURE

Tel. 06d-249-5962

E-mail. doublejgd@gmail.com

o m N A, -
188/12 DA uATUNG uuda Alsamile dune lllB-iﬂi,p‘lillﬂmi Q‘lﬂl‘i‘lillﬂmi 0270

52



MANUIN U

MsmIEandUUNUMINMsaulaslylUsunsn Microsoft Excel

53



54

BuoAuny Jeuuls

O+ wne

£7'8TEV68'E ¥S'0L0'69EY - 9/'86£'€97°8 6T
£TBZETES'E VT Z80TET ] vS040'69€'r - | 68'84v'/BE -] 9£'86E'EIT'S 59°96£'S5Z 000's 05058 TL6'Y 86'870°0E %8°88 sz 87
701’920y £8°2€859 ] v9'IeS'I86'e - 94%90'skE -] TT°200°800'8 68 TEC'6LT 000's £/52°8 8T'IY TVOT8EE %9°68 v |12
TEEFZ'TE0Y 9e° /2T -] 68'975'959'c - [ ZT°E69'E0E -] Z0LL'82L'L 9/°595°2Z0€ 000's 89108 867'LE ESTRLLE %06 4 9z
0L'0L£'E60'Y 06'6FT'T9 LLEEBTEE'E - | BT'BGL'EIT -] ov'voz'9TR'L 6T'876'FZE 000'S E€EBLL TST'EE SVERLTY %TT6 [44 ST
08'0272Z€0'Y 70'90T°0ZT L¥'GE0'BO0E - | LO'6TBSTZ -] £Z°95Z'T0TL 60°S76'STE 000'S 9955°L 7276 VY6 LLLSE %0°T6 134 L4
8/ ¥TIT'TI6E 84°0/87LT Ov'9TZ'Er87 - | ¥T'E8T'D6T -] BT'TEE'SSL T6'ES0'S9E 000'S S9EE"L Tr7'Se £9'85/ 61 %86 214 {24
T0VVC'LEL'E £T°8T9VIL £TEE0'ES9T | STIGTUST -] £T44T'06E'9 87616 T8E 000's 87T L I8E'TZ TTHIYES %9°E6 61 [44
84°ST9'ZIS'E T Lr9'892 Z0zvs'sev'e - v0'Z0s'L 2T -] 08'4SE'800'9 ST'6VT'96E 000's £516°9 STLYLT 67°587°LS %6 8T TZ
99'896'cVE'E T9'80€'90€ 86'6EC'89E'T - | TT'STT'T0T -] 79'802'719's €L°9TF'LOY 000's 6ETL9 9rTErT 8°€89°09 %56 LT 114
S0°099'LE6'T 9L'6TT'LEE 98'TTTL9T'T - | 9E'FLE'SL -] T6°T8L'F0T'S ET'F0S'STY 000'S 8159 LST'TT LYERLE %096 9T 6T
62°0£5°009'7 99°T8£'09€ 052728817 - | £8'82¢'6S -] 6L°LLT'68L'Y 8r°012°0Z7 000'S S8ZE9 1098 ¥ E6E°99 %896 ST 8T
£9'87/'6ET'T ETTOT'LLE [9'8TE'6TTT - | £B9SEPY -] 0E'/90'69EY 00'8S¥'TZY 000'S ZrrT9 90’9 LY 76589 %916 T LT
05'479'298'T T/°560°98E T8'196'780'C - | 89'8VI'EE -| 0£7609°2v6'E 6EVC'6IY 000's 7596°S 6LL'T TTI8L0L %1°86 €1 9t
6L 155'9/1'T SV IV6'0LT CUETS'TS0Z  -|6E0TLZVT -] T6'P9E'8ZS'E 28 TS9'ETY 000'zZ1 ST6L°S 9/5'¢ 00°vZFTL %66 [43 ST
9€'0T19's0Z'T 60'88L°TF €LZ0T'606' T -| BE'T96'TRT -] OVETLFIT'E 61'6VL PET 000's 8¢E9°s TSTEE SYerLTY %TT6 123 v
£2T28'T9T'T ST'LE'SE FETPTLTLT - | OF'¥ESTIT -] T9'€96°648C 9°€06'67C 000's 0657'S [£5454 Y6 LLLSE %0°C6 13 €T
TOEVY'LL0T 8V TYEYIT ¥6'9T9'ZSS'T - | vZ'08L'8ET -] £6°650°0€9°7 TLTTL'EIT 000'S 000€°S Tr'se £9'8SL'61 %876 6 T
55°005'756 TE888°09T TL9E8'ETY'T | vPSTOSTT -] SE/EE'99E'E 9£°906'SLT 000's £SVT'S I8E'TZ TTHIYES %9°E6 8 T
E2ZI9'T6L 05'889°C6T £2°818'862'T  -| 80°'86%'E6 -] 0570ev’0602 85°981'98¢ 000's 85667 STLYLT 67°587°LS %6 £ ot
£1°EZ6'865 96°568°61Z 6T'0ZE'SOZ'T - | LLLEV'RL -| ze'evz'v08'T | wLEEE AT 000's €058 9TEWT 8/°€89°09 %2'S6 9 6
LLIZO'BLE T8 T9L TR TP'E88'0ET' T -| 0T°£00'8S -] 8T°016°60ST Z0'69T°00€ 000's 060L% LST'TT LYERLE9 %096 5 8
G6'G98'9ET SY'8rZ 657 TT'SL8TL0T - | vSOZETY -] 9T TPL'60T'T 66°895‘€0E 000'S 6TLS'T 1098 ¥ E6E°99 %896 14 L
05'78€7¢T -| B6'LEQTLT [9'7SS'8T0T - | vTTEV'EE -] £1°24T°906 £2°0L7'VOE 000'S LBEYY 9079 776589 %916 € 9
6Y0ZV'E6E  -| 98°GESLLT £VZZT'S66 [ Tesee’se -| ¥6'T04'T09 L0TL8'T0E 000's T60ET 6LLT TTT8T0L %86 4 s
SE'956'0£9 -] ST'698'BLT £2°/8.'696 -[€9196'6T -| £8-0e8'862 £8°0€8'862 000's 6ESTY 915'¢ 00°ver'TL %266 T 14
L8C 6LESV'L6S'T |%9T  [%L | 09'528'6¥6 -| 09'sz86ke -| 09'sz8'ere -| 09'sz8'6rE - €01 000002 %00T 0 €
(L) ninpereee (ULmjriace  |wEnpiEnaeues .Sri@eszm—zr@ BEnW (26) 4
(EinianpLecanae  (uadn (%) ur| ¢ ((uun)repape) e (Win)guengorEnppenaey TG TS LAULRELTT |96€ MM LY cLen [eup BENAnLecE BeniLucer | (e2A)E | T
i = = i MLETIEAL[L
d 0 N W 1 A r I H ) E 3 a 2 2 A4
& STd
BlURELY e Ly L3 EEE 5 LHABEELL o] wnep L] YECMMLY
~UBET A bELUZEN A BLE ~- ~ ~ MR BLELUNTH ~ B{RCHINLE ch mo¢ ¢ 9% ~Ea PO ——— S Sl=== . ~F 1 8 332.&?%@?@%
ENLANE NELEPEL Ak e uwan pej  nnaplee nopfeeLy i ==l===
~ R ~ ueess ]
T 2 s BB A B @B - I Y ST | R
4 Bot perrit ter  iteg eif ALEALULIbEE] LT UEdn  USTILIM M,

(@ wmpscummpy




55

o
69'S/P'618'7 TL'8YS'0E6'T - 97"8r7'6ZE 0T 62
€1°669'86€ "L T6'EBE'Y -| 24°8¥S'0E6'T -| €2°69'€CE -] 9P'8KE'6CE'0T | T8'SFTBIE 000°s 05058 VovLE 9ESLE %888 5S¢ 8¢
¥9'E80'E0F'L LO'E8L'EL 00°6T6'909°C -| 6£°952'SLZ -] ¥9°C00'0T0°0T | 98'6E0'6FE 000°s €L5C8 6CLCE TLCCY %9°68 ve Le
£5'00€'6ZE"L ¢5'SST'0ST TC'C99'TEE'T -| 89'TS0'82¢ -] 82°796°099°6 07 L0Z'8LE 000°s 89108 [ 14744 LLTLY % 06 €C 9¢
SO'SPT'BLT'L 66'E79'ECT €5°0T9'€0T'T -| ST'T9S'C8T -] 85°S5L'78T'6 2981907 000°s EEBLL €18 L8TCS %E 10 [44 5¢
90°175'556'9 95'890'€6T 8C'6V0'TZ6'T -| 08'LEE'RET -] VE'0L5'9.8'8 9£" 907 TEY 000°s 9955°L 8LLLT CCCLS %0°Ch 134 e
05'Z51'799'9 €L°L6E'LSE SrITL'T8L'T -| 99°616'86 -| 86°€9T'rIP'S 6E°LTE'ISY 000°s S9EEL 08¢t 861¢9 %8°Ch ['14 114
9£'7S0'S0E'9 L6°L85'STR €8°'76L'789'T -| 8E'TT8'T9 -| 6579¥8286"L SEE6E'LLY 000°s 8CLTL 9,64 v20L9 %9°E0 6T e
08'991'688'S 98T '06% S'086°029'T -| 00°000°S -| veLvr'ors's TF'98T'S6Y 000°s €5169 0 L09TL B 8T 124
SE'082'66E'S T E8'F0S S'086'ST9'T -| 00°000°S -| 08"09z'sT0'L Tr'€87°60S 000°s 6ETL9 0 55854 %50 LT (074
6'966'768'F 91'08E'FTS S'086°019'T -| 00°000°S -| 672465059 91°08£6TS 000°s 8159 0 64964 %096 9T 6T
64°9T9'08€'F T1'€92'07S S'086's09'T -| 00°000°S -| €2°265'986'S TT€97°SZS 000°s S8CE9 0 66628 %896 ST 8T
89°€5€'098'E 05'228'125 S¥°086'009'T -[ 00°000'S -l erveetov’'s [ 0s'zEs’azs 000's [ 0 £v/58 %9°L6 vT L1
8T'TES'BEE'E 61°SS0'6TS S'086'S65'T -| 00°000°S -| E9°TTSVEE'Y 6v°550°7ZS 000°S 596°S 0 758/8 %P 86 €T 9T
69'S/ 76187 L1901 LE Sr'086°065'T -| 00°000°0FT -] ¥T9SKOTH'Y L£790°£15 000°0%T ST6L°S 0 08768 %766 [43 ST
76 0TY Trr'T 8791091 Sr'086°0SY'T -| TOVLT'EET  -) /E'TRE'ERB'E 98"9EY'E6C 000°S 8TT9S (44144 /8TTS %TT6 T T
60'8YZ'787T L0 TEEOTT E7'90L'LTET -| 8¥'8P0TOT -] TS'PS6'665'E SSBLETIE 000°S 0651°'S 8LLLT CTTLS %026 0T €T
TO'LT6'TL0T £8'€08°957 6'/59°STZ'T -| 95°6V8'TL -l 9645 18TE 6E°E59°6ZE 000°S 000€E°S Z08ZT 86129 %876 6 ZT
STETT'STE'T 04" TY886T 8E'B08'ZTYT'T -| SL'Tr0'9Y -| £5°1T6156T SY'E88PYE 000°S LSPT'S 9/64 20,9 %9°E6 8 T
6V T/Z9TS'T 64'184SEE £9'99/°960°T -| EV'TS6'TT -| ZT'8E0'ETIT CTEELISE 000°S 85661 E6EE L09TL %bv6 L ot
0/'687°08T'T LTIT6TLE 0Z'ST8'v/0'T -| 00°000°S 06'V0E'SSZ'T LTLT6°/9E 000°S €0581 0 GS85/L %66 9 6
£5°7/5'208 8T'TTZ'08E 07'ST8'6/0'T -| 00°000°S €4'/8E'/88'T 8T TIT'S/E 000°S 060L°Y 0 6/96/ %0796 S 8
STTIELTY YT TOV VBE 0Z'STE8'Y80'T -| 00°000°S Sr9/TZIST Y TOV'6LE 000°S 6TL5T 0 66628 %896 14 L
T0°006'TY 84'/85'SBE 07'ST8'680°T -| 00°000°S TTSTLZET'T 8/°/85°08€ 000°S [BEVY 0 EVLS8 %9°L6 € 9
L1°189TVE -| €8'885°€8E 0Z'ST8'Y60°T -| 00°000°S £V LTTTSL £8'885°8/€ 000°S 60EY 0 758/8 %P 86 [4 S
19'9/Z2°97L -| 65°8€S8/€E 07'ST8'660°T -| 00°000°S 65"BESELE 6S"BESE/E 000°S 6EBTT 0 08768 %766 T 14
/9T SO'696'EV0E  |HEE %L 07'ST8YOT'T  -| 0T'ST8'VOT'T -| 0Z'ST8*POT'T -| 0T'STBVOT'T - €0°T 0 00006 %00T 0 €
(uimjniseeree| (ULnjniace  |Upngienacuices (MWLT)B|BBRLLY RERK pey (%) (esh) x|
(EInnyLeeiasze)  (ULT)ADN (2a) wa1 | 1 ((num)reezpeBLel (LT SRl nEw ELEETREY N N LAUEPELT | %EMMIM] LY 86BN | WEBHELULER T
¢ BLEBETLLIETIRLY MevEILLMENzEY i cLpnep untosen | wugnpae

B d (o] N W 1l A r I H 3) El 3 a 2) 2 v
o 94

M UELY o Lo 3] LE 5 5 Hnep 5 BLCnnLY

~ BELUSER ~ BLE AW ~ ~ ~ ~BEB o~ BLLLETTH ~ R{RCHINLE mm.l m.V é Qo ~ B3 ~ BLEUNUBERETLEN === = ~f I 8 :Eﬁmvrrs.ﬁraa%v

) MELErRE Mifie ne LT \mﬁﬁm NEEE NNIpsYEsLY @ _— - = = ~ UEEEE m_.“_

~ Mgl 3

2F - ez | R A A @ |- wi| ey e E== "

B8t vererit ek efiep wwd ALBILULIMPEL] L ULl usHLIK M,

Q A5 BuoAunp jeuns (D+1y) Lung q

@) ermjEeuBmaLLY




¥o — WA

1523amMsaAnEN

o ] d‘ v
mgmumazﬁmumﬂwuu

56

Y
GEATRIBTEGE
Panas uiineduma TuTadnszaomndmszuns
ilo IMedomaluladgad11nssy A101INTIANS

= a g 3 =2
ma TuTagnanaauazansaume d1590MIANE 2562
AIN1US Technical Engineer U5 HN toay) (Uszmet Ing)

N9



	Titlepage
	Abstract
	Acknowledgment
	Contents
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Reference
	Appendix
	Profile

