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Abstract

This paper presents assessment of the technical performance assessment and investment
economics of the photovoltaic rooftop of the BTS Sky Train Station. The performance assessment using
the PVSYST software, found that the performance ratio of the system is 77.2 while the specific energy is
1,380 kWh/kWp. The capture loss and System loss are 0.78 kWh/kWp d and 0.34 kWh/kWp d,

respectively. The initial investment cost was 9,444,000 Baht with an electricity purchasing price (Feed in
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Tariff: FIT) of 6.55 Baht/kWh over the 25 year projected life time and discount rate at 6.875%, which
were the criteria for the decision making to constructed the roof. The investment economics were
evaluated using measures of Net Present Value (NPV), Internal Rate of Return (IRR), Benefit-Cost ratio
(B/C), Discount payback period (DPB) and Cost of Energy (COE). The results show NPV of 3,966,819.10
Baht, IRR 4.46%, B/C 1.34, DPB 8.78 years and COE 2.39 Baht/kWh. However, the IRR was less than
the MLR, indicating that the project was not worth the investment. The sensitivity analysis of the project
for FIT found that less than 5 baht/kWh, the NPV and IRR were negative. With a system cost of 50
Baht/W, the project would be economically viable, or a positive NPV, IRR, B/C DPB and COE the
system cost should not exceed 80 Baht/W. The project also would be feasible if the specific energy
production was in the range 1,550-1,600 kWh/kWp with the discount rate not exceeding 10.875%.

Keywords: Photovoltaic, Performance, Economic, Investment, Photovoltaic Rooftop
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Main simulation results
System Production

Produced Energy 220.7 MWhlyear

Specific prod. 1380 kWh/kWplyear

Performance Ratio PR 77.2%

Normalized productions (per installed kWp): Nominal power 160 kWp

7 T T T T T T T T T T
I L: : Coliection Loss (PV-array losses) 0.78 KWhiKWpiday
Ls : System Loss (inverter, ) 0.34 KiWhAWplday
Il 7 Produced useful energy (inverter outputy 3 78 KWhikWplday

Normalized Energy [KWhikipiday]

Jan Feb Mar Apr May Jun

MNA 3 wamIUsziuanIsousNIedIINANAYea

% a v
sEUUFaauaIeINAdae 115105y PVSYST

a 4 1

AsAsIzraINeou lviveslasanis
o a 4 ' A v qy
MruamMIAnIIziaNNeeu 111 4 nsdisane 111

i '

1) nstisIATudeveau Tevie FIT 11/asuuila 2) nsal
Y = =} o A a
aunuszuuTagsaulasunilas 3) nstindenuinga

T@aetlnlasunilas 4) nsaionsiananlasuuilas

av d
4.Wﬁﬂ153%ﬂ!!i’l$3‘iﬂﬁﬂ!ﬂﬂ
NamMsUsNuaNITOUSYDITEUY UAUNINY

9
o w a @

Zooaz  77.2 nazndinuinanlddefidinisaans
N 1,380 kWh/kKWp HaM5 AT IZHAIUMTAINY ol
§as1AeniLodeuaz 6.875 AUNUSZUY 58.40 VIN/W
wud Taseamsiian Npv ifuuan A1 B/C u1AA 1
DPB ogluaieorgueslnsinis aunuasniiae i
A1 2.39 VMKW 16A1 IRR 1708n31A1 MLR 3913
gousuTAsINs (3199 1)
AIIATIZHANEo N IMIveaTATINTg
fnualiuTouresude i dunuszuy ndanui
nanlduaysaiananldounas wudn dniuy
ulowesuae i van FIT oonin 5 1mcwh A1

NPV 118 IRR 92AAaU @aUAUNY 50 VI1/W 1a5ans

923A1 NPV, IRR, B/C,DPB tiag COE N#uInaH

Performance Ratio PR

0.3
—- PR : Performance Ratio (V7 )

Performance Ratio PR

Jan Feb Mar Apr May Jun

gousuInsanmsld aunulunismu 8o 1m/w wan

1 v
wasunnaa laaemasnsanaeglusig 1,550-1,600
kWh/kWp szaunsnsensulasemsla arudaiinnan
[ a 9 =
linsinuieoas 10.875 aoll
' < 2 a Aa
pg19lsnaunInTasan1sdin1sHITT
P . a
watlse Texintouon (Externality benefit) 31nUTuas
o A = v
MSAAMHTOUNTZINTIAIWITON IRV INHAYUVD
4 auve e i s :
Y lihgninwedald nusrdulszd@nsnslaos
co, dwsvIiharneeds (Grid Emission) Taa'Tvldh
NAndsuudsediaduziiaumiiy 0.5980 1CO,/MWh
Vv 9
auinlasamsiezansoaanmsiass  Co,ldilaz

132 tco, wagilumsadrenmansailumsiidiusu

aamstlassmaisaunszanainmaniswan lui1¢

v
S.ﬁgﬂuamamummz
Y

Utz uaYITOUE MR ImAI ALY
A ¢ a ¥ ¢ A < o
WATIENMITAINUAAAUFAAUETIDIMATVUHAINIBIY
ya1sa i ifeanueFa szeznarlasanis 25 1)

9 A ' ' A
wazmeldideu lua19g voelnganis wuNsTVUMER
Tfhdresaduasonadainisanaandsnusiell 14
AU 220.7 MWhiyear Wad1ufinaa laaemdans

9
@ 1w

AAAUNINY 1,380 kWh/kWp ausIaUZU0952UUNM

mnudesay 77.2



54

A o =

AAnanTa1AnIzls 1IN 32 aUUN 1 WUIAN 2558

Y ¢
M5199 1 wamﬁamwﬁmiamumaﬂmanmmzmméau"lmmmimqmi

Yommiua NPV (U1) IRR (3o81az) B/C DPB (1)) COE (1N1/kWh)
nstlln@ 3,966,819.10 4.46 1.34 8.78 2.39
nsdl 1 WleneSuaelnih
Feed in Tariff 6.16 UTW/kWh 3,040,121.97 345 1.26 9.34 2.39
Feed in Tariff 5.00 U1W/kWh 283,792.03 0.34 1.02 11.50 2.39
Feed in Tariff 4.50 UTW/kWh (904,281.22) (1.10) 0.92 12.78 2.39
136 2 Aunuszuy
Aunu 82 /W (76,204.39) (0.06) 1.00 11.84 3.22
AUNU 80 LIN/W 266,424.72 0.23 1.02 11.58 3.15
AUNU 70 IN/W 1,979,570.27 1.91 1.15 10.29 2.80
n3dl 3 nEanuTHaATE e
wFanuiinga'lds1ei 1,400 kWhkwp 4,192,380.83 4.70 1.36 8.66 235
waiinan 185167 1,300 kWhikwp 3,064,572.17 348 1.26 9.32 2.53
wianuiinga'lds1ei 1,200 kWhkwyp 1,936,763.50 2.24 1.17 10.10 2.75
A0l 4 O IAAAA
sns1AnanTovaz 7.875 Aol 2,915,979.93 3.49 1.26 8.59 235
sasAnanioras 9.875 noll 1,194,535.85 1.60 111 827 228
sasAnanotas 11.875 aoll (142,472.91) (0.21) 0.99 8.20 2.22

g A1 a
neme: lauluruduiiaiaaay
113313121 n17a9Nu TATING & 6AT

Y Y

=1 = " o J
aonilosooay 6.875 ¥31 AUNU 58.4 LINADIAA 1Y
mannu liduanmsamu 1eann IRR Yoonn
' ' < a a
A1 MLR 0g14 15na 1w minfinsandunuuesssuui
50 VI/W TasamsvzrunasisenTuveelazams

=2 dy a /g ¥ I a o Eal
MIANEIN NAT1ZH 1Al sz any
Y I v A J @
aunuvesszuy Wuletenlinanemsoouiuves
Y

TAsams aau FIT uagdasinnanduegnuu louie

@ 1 < = = = 4
Ay 0g191snauaasinmsAn S oufouad

A ¢ a A A Y A ~
waseMadiaazyianozaen 19ilesanllaussouy
nsumalaiuanaeiutazinadon1saanu
Y

UL yenanHIngamsaiarundanudenaly
FINVBAHAUBATIAIDINATAAAI0E19ABIBAIAL

a 4 1
miniiasankalsgTemisinnsaamsilaes CO, v

< @ ) @ &£ A o Y a H
WWudadediaguiansyiilvnisainuaaa

=

J a d o Y AA
L“]fﬁmlﬁ\ii’)"mﬁﬂﬂuWﬁ\iﬂ"l%"ll!“]f"lﬁ"liﬂVlV‘IV‘I"IUﬂLi‘Jﬁil

Y
anufua lumsaanuInIu

6.naANIINIzMA
a v ,3' < v 2 o
Mot udiuniiaveslasanismsim
a a Y o a J VA Y
gananan llihanndnuuaserinduuuaoioun
szupsmiteveams fhuasvals fitevevennm

VIHN SEVVVUAINIAFUNTINN TI0A (WHIBU) 11ag

k4
A A 2

4 H '
AuAsAng vy dimsudeyanunudimanuaa

aondiso Trldh

7.10na1501909

[1] Tawarath  Sutabutr, “Alternative  Energy
Development  Plan; AEDP  2012-2021,”

International Journal of Renewable Energy,

Vol.7, No.1, pp.1-10, June, 2012.






