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Economic Evaluation and Environmental Burden of Grid-connected
PV Generation System for Residential Houses
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Abstract

This study presents the economic pcrformancc' and the life cycle COz payback time (CO:PT) of photovoltaic
(PV) power generation systems. We analyzed the economic performance taking into consideration the initial
capital cost, maintenance cost, interest rate, fuel inflation rate, direct economic interest due to energy incoming
and a carbon tax, as well as indirect economic interests due to the improvement in contribution to the national
policy. In addition, estimation on the CO:PT is carried out through analysis of the life cycle of a photovoltaic
power generation system with thin film polycrystalline Si solar cells and the input energy throughout the life
cycle. The CO2PT is estimated to be 2.7 years to substitute the current thermal power plant under the mean
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Fig. 3 Flow of Electricity
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Table 1  The Basic Statics of Electric Flow
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Standard
Average | Maximum | Minimum deviation
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330 [ Two(owen To Utility 1,436 152 2,503 542
s R Turee or more From Utility 4490 16,560 1,136 2377
Into House 5,800 19,631 1,397 2,823
NRRANBEDEHARORT LA HEER
Sale OSelf~consumption [@Purchase
PV=3kWp
Consume
5,796kWh
Generate
2,739kWh
January March May July September  November
Fig.4 Electricity consumption in a residence, sale and purchase
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Table 3 Carbon-dioxide emission intensity by Table 4 External cost
power generation #Fz4 HE=aR b
23 FHEROCO FEBAAW™ External cost
Unit : g—C/kWh ;"a‘;i"“ﬁ‘m cost of a thermal power 99 X 1000 yen
Coal-fired power Plant 244 Cost of prevention of pollution 0, 0.8 X 1000 yen/year
Oil thermal power plant 202 Construction cost of a petroleum- 05 24 %1000 yen
reserves base
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Purchase cost of crude oil Oy 15 X1000 yen
The average of a thermal power
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plant
The average of all plant 98
Outge  ______ G=2400 M yen e (3=1 200 Outgn — (2400 M yen s (3=1 200
income e (=500 —~0— Power generation Hincome e (32§00 —o— Power generation
—a— Total o— Total
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Fig.5 Economic evaluation of PV generation system Fig.6 Economic evaluation of PV geperation system
(Standard contract ) (Night 10 )
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1 From materials import to manufacture of PV system product
Manufacture of various fixtures

B8 Manufacture of an inverter

B Conveyance at the time of installation

Conveyance at the time of demolition

LCCO2 = 1376kg-C/3kWp

Fig.7 The items of COzemissions in PV system
(3kWp) life cycle
7 PV ¥ A7 A (3kWp) @ LCCO: MR
Table 5 Precondition of calculation for CO: emissions
in transportation
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450 kg
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905 kcal/t-km

Gross weight of PV syste

Conveyance distance

Mpg of a track

C0, emissions
coefficient of gasoline
C0, emissions at the
time of conveyance

0. 77 kg—c/10%cal

6.2 kg—c/Unit

LCCO2 Payback Time VYear

LNG All Al
thermal plant

Fig.8 CO2 payback time by plant type for
substitution
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