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Life Cycle CO: Emissions of a Photovoltaic/Wind/Diesel Generating System
Yoshishige Kemmoku™, Member, Keiko Ishikawa™, Student-memmber, Shigeyasu Nakagawa”, Member,
Teru Kawamoto™, Member, Tateki Sakakibara™, Member
(" Toyohashi University of Technology, * Maizuru National College of Technology, * Shizuoka University)

A photovoltaic/wind/diesel generating system with a battery (PWD system) is discussed from a view point of total

CO2 gas emissions during life time. The total Emissions is the sum of the emissions occurring at manufacturing and
operating. First, the manufacturing CO2 emissions of the photovoltaic generator and the wind turbine generator are
calculated by "the process analysis method". The method considers the material used in each generator, its weight and
its COz emissions rate. On the other hand, the manufacturing CO2 emissions of the diesel generator and the battery
are calculated using "the interindustry (input-output) table". Secondary, the PWD system is operated on a computer
so that the fuel consumption of the diesel generator is minimum assuming that hourly series data of electric load,
insolation intensity, wind speed and air temperature are known during a year. And CO2 emissions occurring at the
system operation is obtained from the annual fuel consumption of the diesel generator.

The result show that the CO2 total emissions of the PWD system is lower than that of the conventional diesel
generator system. The CO2 total emissions has a minimum when photovoltaic/wind generating ratio is at 50/50. The
COz2 emissions of manufacturing decreases with increasing of the wind generating ratio from 100/0 to 0/100. The CO2
total emissions decreases as the natural energy ratio increases. It is, however, saturated to about 60% when the ratio
is more than 60%. And the CO2 total emissions increases with increasing of the battery capacity. It is concluded that
the PWD system plays an important role in decreasing considerably the CO2 total emissions while the total system

cost is high under the present price circumstances.

F—T— K KBWBST « —EAREL AT A, EEM, CORBEHE, SAT7Y1 70, BAZFAX— 2z b

1. FLHIC

ek, BAREHOMS L-BER Y OBEAMRBIE, T
A —FAREVRAT ALV ITEORTETWS, HEF
COz HEHHBONHIEEZ BRI & LT, Z0 kX5 ik~ XE
H/BAFEOEABEBED LN TNBOY,

KB BAREL AT LAPEAESND L, — B,
F 4 —EARBEOBRICEE S REHEESER S, AR
2 COz HEHMBIMEN D, UL, KBWRHREEBRE
13, FOBEEHNIII LR RAE—FHBE L2V LD0,
BERERIZ IR =RV XY -2 BRI 5, B2, KBX
REHBIT, O ATABIBRLERL T, HEROLER
TERAX—OWUBNKE, TO7D, KEX/BAORE
S RFT KAOBEAZEIL, ¥ RT bOBERERCERESS

WHHB, 120478, FHR12EF

923

EHTATHA 7 NVTEELRTE RS0,
ARRTIE, KBNRN/T 4 —ELREELRT LDT
AT7FAINVEBLTO CO2 BEEHE, AT IAF—
BIU#H=aR MHETS, BREERO CO2 SR,
A L) LW MEREEEE "2HAVCHET S,
AT LiBEFO COz HEHEIX, EROEBHAN, BE
M, BEBIUNREBORIEAESNTHLELDELT,
BEHEBR BB/ 22 L0, BEHEEEAVTEHETS,
£, BATAABH/BOREORER LI VOEERLE
BERTA—-Z2EY, COz REHBRRE/NE 2B L7
VRF AEHRICOVNTHREEIT,





