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Cost-benefit model

1) Scale-system choosing:

Lightning

a) solar home system users: Itissmall
scale PV system. Inthiscase, solar pands
are installed on the roof structure of houses
(mini home power plants), by which the
compl ete photovoltaic system attains
capacity of the order of 4 kW.

Owvervoltage Protection

Surge
Protection

Monitoring System

-

b) energy investors. This category
involves big business enterprises which
establish large-scale PV parks and feed
electric energy produced by them into the
central mains system which very well is
corresponded to large-scale PV system of
300 kW.

Electricity
Meter Cabinet

.

Public
Electricity
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Cost-benefit model

2) Determing of the average solar radiation :

1st option: Use analytic data from available data bases; PVGIS- Photovoltaic
Geographical Information System (PVGIS) with 1-2 km resolution, public and available on:
http://re.jrc.ec.europa.eu/pvgis/
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Installed PV -system

2nd option (our) : Use analytic data from available measurements, Installed

PV-system-10kW, location Osijek ~_ 3) Solar cell technology:  The following
| M & e B T photovoltaic modules were installed at the
MASE | A e d = . roof of Faculty of Electrical Engineering

building in Osijek:

1) monocrystalline technology; BISOL,
BMO250, 250W,
= Py~ 2) polycrystalline technology  BISOL,
S rﬁ"”h ~— PolySi '_' BMU250, 250W,

' g z 3) CIS technology; SOLAR FRONTIER, SF-
150, 150w,
4) amorphous technology ; MASDAR
MPV100-S, 100W,
5) high-efficiency monocrystalline
technology ; PANASONIC, VBHN2450SE10,
245W. 5/12
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Installed PV -system

Laboratory for Renewable Energy Sources- Faculty of Electrical Engineering
Osijek 110

1) monocrystalline technology; BISOL, BMO250, 250W,

2) polycrystalline technology  BISOL, BMU250, 250W,

3) CIS technology; SOLAR FRONTIER, SF-150, 150W,

4) amorphous technology ; MASDAR MPV100-S, 100W,

5) high-efficiency monocrystalline technology ; PANASONIC, VBHN24SOSI§/16,
245W.
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Cost-benefit model

a) Wy (kWh) .
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Cost-benefit model

Denomination of data

Applied Source:

4) Dataset of the

Technical data, parameiers

Average annusl energy production

hdszasurement rasults by the UTniversite of Osijelk, ETFPOS

Model

PV panel capacity

Teachnical spacifications

P panel unit price

Price offers

Inverter unit price

Basad on the Photon {mbH datasst[?]

Panel life-cycle, capacity reduction

Easad on the study by Jordan and KEurt= [10]

Inwerter lifstime

Based on technical parameaters 12.5 waars

Swatem mstzllation costs

Practical experiencs

Cost charged for central netwrork connection

Price fixed in Croatia {223 EUR/EW) and Slovenia {130
EURE/EW) while no such cost exists in Hunearer and Serbia.

Int=tnal system, cost of system construction

Experience-bassd determination {b¥ businass undertalkings
amacuting construction) of 20%%0 ofthe cost incurrad for the

complsts swsterm

Arnnual mantensnce costs

Experiencae-basaed determination (b businass undertalkines

axacuting construction)} of 1 5% of annual revennus

Price-type data

Ee=tail price of slactricity

Electricity price trends, regulations

Elzctricity transroission rates

IMational lagal repulations, directives

Other dara

Amnnual inflation rate

Long-term foracasts of Enmostat, OECD and nationsl banks
(HF. 0.5%; HU: 0. 4%, SLO: 0.5%; SEB: 1.6%0)

EF=sal interast rats

L ong-term forscasts of Enoostat, OECD and nations] banks
{HE- 5%a; HLT: 5%%0; SLO: 2. 5%; SEE: 6.5%

Whols investigation period

According to long-term wvision 25 wears
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Evaluation methodology

Several economic calculations:

1) Inflation-adjusted or deflated profit economic calculations, (it
eliminates the drawback implied by the above indicator, more specifically, it is
suitable for long-term investigations and its calculation allows for the
comparison of not only specific years but also a period of several years)

2) Net present values (NPV), (it indicates the value of a given investment
in year “t”. It is defined as sum of the present values (PVs) of incoming and
outgoing cash flows over a period of time. )

3) Levelized cost of electricity (LCOE) (it indicates the ratio of total
expenses and income/savings in a longer time period)

*Technical and economical evaluation of a 4 kW solar home system users

» Technical and economical evaluation of a 300 kW PV  system for energy
investors 9/12
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Technical and economical evaluation
of a 4kW solar home system users

The net-present value regarding five technologies
for Croatia. Hunaarv. Slovenia and Serbia:

The specific investment cost and profit for five
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for Croatia, Hungary, Slovenia and Serbia:

Perspectives of Renewable Energy in the Danube Region

Technical and economical evaluation

The specific investment cost and profit for five
different PV modules (EUR/KW)
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Specific profitin 23 years =SLO

PV system Mono Si Paly 51 CIS Amorph 5i | High-eff
sconoric charactenstes Bizal Bizal Solar Masdar mono 51
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SF-150
Spehic mvestments SLO
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Specific profit in 23 years HR 4109 3955 4201 3798 4103
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Conclusions

*The photovoltaic system with technically the best high efficiency mono-
crystalline modules is indeed the one with the highest and therefore least
favourable specific investments, regardless of the system size.

*The system with the multilayer Copper-Indium-Selenium (CIS) modules,
which has moderate specific investments and medium efficiency with regard
to the tested technologies, displays the highest expected electricity production
as a result of the use of different materials and better usage of the sun
radiation spectrum. Thus, based on the techno-economic cost-benefit
analysis, this technology would be the one to recommend among the five
tested technologies.

*The cost-benefit analysis also resulted in a lower expected investment cost

for larger systems (up to 300 kW), but due to the respective lower incentives
compared to the small systems (up to 10 kW) it still results in lower expected
specific deflated profit. 12/12



