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Abstract

This research analyzed and compared economic feasibility of installation options of solar
rooftop systems between being system owner and private power purchase agreement (Private PPA)
by using Thammasat University, Rangsit Centre as a case study. The indicators used were levelized
cost of electricity (LCOE) and net present value (NPV). In addition, the risk assessment of the project
was performed by sensitivity analysis and scenario analysis considering the variables (1) system cost
(2) the rate of increase in the electricity tariff and (3) the amount of electricity that can be produced
from the solar rooftop. The results showed that under the base case assumption, the system owner
option was more cost effective with lower LCOE and higher NPV than Private PPA option. The
sensitivity analysis and scenario analysis results showed that the system owner option tended to
be more attractive than the private PPA option under the situations of low system costs and high
escalation rates of electricity tariff. On the other hand, under situations of high system costs and
low escalation rates of electricity tariff, the private PPA will likely be more attractive than the
system owner option. Moreover, if the amount of electricity produced from the solar rooftop
reduces, the chance that the private PPA option will be more attractive. In addition, while the
system owner option may have negative NPV in some situation, the advantage of the private PPA
option is that the NPV will always be positive since there is no investment and expenses. The
results of this study will be useful for decision makers to select the suitable installation option for

themselves.

Keywords: solar rooftop; private power purchase agreement; net present value; levelized cost of

electricity
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Figure 1 Average monthly capacity factor of Figure 2 Average monthly electricity tariff of

solar rooftop installed in Thammasat

university

Table 1 Assumptions for economic assessment

year 2017

Parameters Values Remarks

Project lifetime 21 years Private PPA contract period
Surveyed results from 7 companies
System sizes between 20-1,000 kWp

Average system cost 38.14 THB/W
Including PV panel, inverter, and

balance of system

Inverter 10.67 % of system cost

Technical lifetime of invertor 11 year [11] Replace at year 11

Solar cell degradation 0.5 %/year [12,13,14]

Operation and maintenance cost |1.6 % of system cost

escalation rate = inflation rate

Historical average tariff

Electricity tariff
of year 2017
Inflation rate 3 %/year historical average inflation rate) [15]
Minimum loan rate of commercial
Discount rate 6.7%

banks at Oct 2018 [16]
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3.2.2 NARBUWNUVNGATYTANENS
nszualiuananslunsaiidnves
szUULaznsdl private PPA uanseglugud 4 d
WU FULUUEvRITEULTINSELARUAARAAUNIN

Tudusnainnisasnuy wavaaInuuasdng

1507

Uselovdannnisuseundaaliiinasnlasenis
dhugUuu private PPA tulsifinsuaiuaninau
LAEAaDALATINIS Lﬁ'awmiﬂﬁlﬁuamu W
maﬂsxiwﬁﬁmﬂﬂ'ﬁi@’fa'auammh\lﬁwﬁhiqu:ﬁa
Wisuisutunsdlidvesszuu o eruan
navsgleniannaonlasenisvosia 2 nadl Tugy
993 NPV wdrldnadsuanslunisadi 3 §anuan
JULUULAY953UUE NPV gend13Uiuu private
PPA fatlundnauselom JULUU0I5s UUAT
ANNANAINILATIANEATUINNTIFULUY private

PPA wiuniu



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 8 August 2020

8,000

OO

WNNNNNN
]

SNNNSNNNN
]
SSSSIUSRY
|

SSSSSSSY

g B ¥
I
A O Vo P
1 2 3 4

w
o
~
=

-8,000

16,000

24,000

Net cashflow (THB)

-32,000

-40,000

QNN
]
NN

w

Year

System owner

_.\\\\\\\\\v
R
m
.\\\\\m
SSSREESS

© m

SNNNRNNNNN
a

NNNNNNNNNY
]
SSSSSRSSSS)
.\\\\\\\\\‘

'\\\\\\\\‘(

=
K

o
[
-
o
N
[
w
[
S
-
w
[
o
~
=
-
)
N
=]
N

o

® Private PPA
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Table 3 NPVs for each options

Options NPV (THB/kW)
System owner 20,940
Private PPA 7,510
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Figure 8 LCOE when escalation rates of electricity tariff, system costs, and amount of electricity

generation change simultaneously
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Figure 10 NPV when escalation rates of electricity tariff, system costs, and amount of electricity

generation change simultaneously
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