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MBLPVADEEZRIINTESZ ENDN D, Table 1 Effect of solar radiation on reliability and investment
Power supply in isolated islands : An electric power in remote islands are _ Island1 | Island2 | Island 3
supplied by diesel generatprs, which cost is higher than.thg main gird. Then, annual avr. radiation [KW/m?] 0.171 0.171 0.157
PV systems and wind turbine generators (WTG) are easily introduced to o
remote island systems. However, as the outputs of PV and WTG fluctuate, it ~ avr . radiation in summer 0.220 0.172 0.201
causes the fIl{ctl_Jation of f_req_u_ency, an_d also affect son the reliability. capacity of PV[MW] 69 4 6.2 78.2
Effect of radiation on reliability and investment by PV : Three remote
islands which have different patterns of solar radiation are employed as LOLP[day/year] 5.24 5.24 5.22
sample s.ystem.s. Whgn one 10MW diesel generator is remgveq from the daily ave. output [MW/day] 832 10.3 .58
system, it requires to install 70-80MW PV to recover the reliability. However, _
the capacity is small if the radiation in summer is large. On the contrary, when investment recovery [year] 10.4 10.4 11.6

all output of PV is sold by fixed price, the investment of PV is recovered earlier
if PV is installed in the island of which annual average radiation is larger.



FARFRAERICE D KARBEROERMIESTM

( Kumamoto University

Value Assessment of Thermal Power Plant Project by Expected Utility Theory

=0 UNPV. LU X9 SRS

BAN E &% Ph.D / Hajime MIYAUCHI Assoc. Prof., Ph.D.

IRIILF—FPZEHH BBHIRILEF—HIES R TLDE [ Research Field of Electrical Power, Energy Management and Control System
URL :http://www.cs.kumamoto-u.ac.jp/

E-mail : miyauchi@cs.>% Tel : 096-342-3612

OEHEHILEDEREE
EREXEIBALGREEHTENTTEIRT S, FEOWRANMRIEESNT
W& &I, —BRMICHIREMMEE (NPViE) TEEMEZTMLTE KLY,
LANAL. ENBERHLZIEX. ERFXELMBEEHLEDVRVICERT %, £
D=, BERD) R Y %5l T 2B EMEFENKRDON, TDLS5EF
EE L CTHSSHAERICE D CUNPEMNRE S A TULVS,
OUNPVIEIS &k 5 KO FEEE DT
KNFEEEEICUNPVEZER L., @REEGE) RIOMNEZ L EMENT
MY, ELKEEMEZTML TSI EZBICHERLTLS,

RE., BHERFEEOEFDAZ IR ELEERARKEEEICHL., R
BIZEDCYRVEZBELEBAICOVWTHRELTWS, RIZET LS.
HEHAEHETTIIUINPVALIZHOBEE LY, REREREZRDIENTES,

Electric power industry after the deregulation : Electric utilities recover
their investments for several decades. When the future income has been
guaranteed, the project could be evaluated by “Net Present Value” generally.
However, electric utilities face risks such as price movement after the
deregulation. Then, it is required to develop a value assessment method of
projects evaluating the attitude of investors for the risk. One of such method is
UNPV method based on the expected utility theory.

Evaluation of thermal power plant project by UNPV : We have already
confirmed that UNPV method evaluate value of the project properly.

Now, we study a risk of the scale for thermal power plant projects only
considering the risks for prices of electric power and fuel. A s shown in figure 2,
UNPV value shows a convex curve under some conditions. Then, we can find
the optimal point for the investment.

Cash flow from project (CF) : {Xn,n =1,2,---,N}

n=1

N
NPV calculated by one trial : RNPV = {z (Xn /(1 )" ))} _

UNPV is calculated by  E[u(—v+ RNPV (X))]=0
as Vv using Monte-Carlo simulation

Figure 1 Calculation method of UNPV
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Figure 2 UNPV value for scale factor



