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Abstract— The importance of life-cycle cost analysis of
an integrated solar power system is explained in this
paper. To analyze the energy power and cash flow
computations, there exist many commercial types of
energy audit softwares like Emat, Optimizer, Homer,
Energy gauge, Treat and so on. Among the
aforementioned audit softwares, homer software is
selected since it consists of several built-in options to
perform audit studies. Homer software basically utilizes
the concept of finding the total net present cost to
represent the life-cycle cost of the total system. This
software is vividly used for obtaining the optimized
energy audit solutions to integrate several equipments
embedding into a single workable system.
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. INTRODUCTION
In general, the total Net Present Cost (NPC) surizesr
all the existing costs and revenues that occurimvithe
complete project life time into a single lump sumaant
along with the future cash flows discounted usihg t
specified discount rate respectively. Costs usualby
include capital cost, replacement cost, operating a
maintenance cost, fuel cost, the cost of purchasing
electricity from the power grid company, and other
miscellaneous costs like penalties resulting frartupant
emission levels of a diesel generator. Revenuasrgly
includes income from selling power to the powerdgri
any salvage value that occurs at the end of thegtrife
time tenure.
The primary focus of this paper is to simulate atam
which basically consists of a solar photovoltaicVYP
array system along with a battery, a converter et
facilitate the conversion process from alternattogrent
(AC) to direct current (DC) and vice versa, a gatmr
and a primary load to consume the generated ersardy
also to analyze the total cash flow analysis ingdlin the
above mentioned hybrid configuration. For acconhitig
the task of simulating, homer audit software iestd
and total cost benefit analysis is examined anftattan
a tabular form mentioning all the cost details.
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Few researchers [1],[3],[4] have already been estart
working in this area to demonstrate the difficudtisn
building a hybrid system in a optimized manner wher
cash flow analysis is needed [6] to ensure betten@emic
prospects of any organization. Section | tells a&bou
introduction part, section Il mainly illustratescal the
modeling aspects of a solar based hybrid systeatioge
[Il explains about the cost analysis, section 1\éwsh all
the simulation results which comprises of cost itleta
section V throws light on conclusion part which is
followed by references further.

Il. MODELING OFHYBRID SYSTEM
The development of any hybrid system basically sesed
strong economical support. Sometimes, even an
economical retrofit analysis may be needed for pdjpay
an existing system to cut down the major expenses
considerably. For achieving this task, a simulati@sed
study and analysis is required to know about thendgw
of the project expenditures and whether it is faasi
option to go for a retrofit (or) building a new &
Technological progress is possible only with thép hef
better economical background. Hence, it has become
mandatory to depend upon the simulation softwanes i
order to examine the cost aspects [2],[5]. Figdwshthe
schematic view of solar energy based hybrid sysféme.
advantage of this system is to encourage the ushge
solar photovoltaic technology since it is abundantl
available and reduces the usage of non-renewalsiedba

resources like diesel to the maximum possible éxten
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Fig. 1: Solar energy based Hybrid power system.

Battery

A virtual model is created in homer as shown in Fignd
then specified further all the input values likéasa@ata of
a particular region, capital cost of various equapis like
generator fuel, PV system expenditure, battery eost
converter cost. As a part of a case study, a dady
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profile of a firm (or) organization is specified unty basis
and pictorially it is represented in Fig@n x-axis, time
(in hour) is considered and on Y-axlspad (ir kW) is
consideredThe maximum peak load demand is 5kW\
12 noon as shown in Fig.2.
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Fig. 2: Daily load profilein kW

M. COSTANALYSIS
A case study is considered examinithg life time cos
calculations. Hence, the cost detadse represent
below. Individually all the required inpdata is shown ii
Table. 1,2,3 and 4 respectively.
Table 1. Generator details

Size Capital Replacement O & M cost
(kw) | (indollars) | cost (in dollars) | (in dollar/hour)

110 10000 8000 0.67

Table 2. PV initial cost details

Size Capital Replacement O & M cost
(kw) | (indollars) | cost (in dollars) | (in dollar/hour)

10 150000 15000 150

Table 3. Converter cost details

Size Capital Replacement O & M cost
(kw) | (in dollars) | cost (in dollars) | (in dollar/hour)

10 1000 650 8

Table 4. Battery cost details

Capital Replacement
Quantity (in cost (in (ino dgé)lll\gr(/:O(aS;r)
dollars) dollars) y
2 1500 1000 100

Since the software takes the valueseiims of dolla, the
values are mentioned in dollar. Hence, he various
cost curves of the inputs given to the system

represented in Fig. 3, Fig. 4, FigaBd Fig 6 below.
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Fig.3 Generator cost curve
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Fig.4 PV cost curve
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Fig.5 Converter cost curve
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Fig.6 Battery cost curve

V. SIMULATION RESULTS
The model which hasbeer designed in homer is
simulated further to obtain the I-time cost details.

ki PV | Label | S4KS25P| Conv. Intial Operati Total COE
ﬂ@ H' fow) | o) W | Cotd | Comhn | NP sk

ule] 010 10 $161000 110232 $1570,138 5481
e 10 310000 129460 S1664939 5812

Fig.7:Optimized results
The Fig. 7 depicts the simulaticresults which clearly
mention the optimized values of operating cost, |
present vlue (NPV), Cost oEquity (COE) respectively.
The software clearly estimates the initial costsem
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hybrid system is considered and compares the sesith
the existing conventionaystem which consists of on
generator. The first linef result signifie the simulated
output for a hybrid system which consists of a |
generator, converter and battery, where as thenddate
tells about the result of theystem consisting oa
generator alone. Fig. 8 and Fig.sBow the optimized
simulated cost parameterghus, it is evident that, or
can easily find out the feasibility of the systendacan
access whether the system is profitable (or) resulting
in a significant loss.

Component Capital [$) | Replacement [$) | Dk [$]
P 150,000 4877 1.918
Generator 1 10,000 44,822 E3.714
Canverter 1.000 271 102
Sustem 161,000 43,770 B5,734

Fig.8: Optimized simulated results
Fuel[$) | Salvage($) |  Tatal($)

1] -2.621 153,973

1,257.003 02 1,414,843

1] -A0 1.323

1,237,003 -3.374 1570139

Fig.9: Optimized fuel and salvage results

V. CONCLUSION

A study on modeling of a solar based hybrid model
been done and simulated to obtain the-cycle cost
particulars.Emphasis has been given on finding out
cycle cost ofa hybrid model. The model has be
simulated in homer environment. The results cleshigw
about the cost details so that, retrofit analysiaddition
of equipments can be done to the existing sy:
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