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Table 1 Five factors related to the value of options
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Table 2 Comparisons of financial options and real options
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Table 3  Parameters of generating units
ML R AR/ R A/ BB RUA/ o 3 %
% = MW  (FJ+ (MW -h) 1) 10° %It
G-1 1 80 10 — —
G-2 2 100 12 — —
G-3 5 100 14 — —
G-4 8 60 16 — —
G-5 11 60 20 — —
G-6 13 60 12 — —
GO 1 100 10 200 0.1
Gl 5 60 14 140 0.2
G2 8 80 26 60 0.3
G3 11 160 18 1200 0.2
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Table 4 Comparisons of NPV and options value
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IR J $ A SCAR I R HE SR AT 3 AT AR T
AL RR 2 20 AR S, 75 B A S AW O %6
A B AN E L2 4, ISR 4 Al WL LA Gl
G2 WU as BAR O IE  (H T A B b ini 2 o3

BIREIR 9 4EA 3 AR XA RIS M E R T 5 B
Pt s s T ALAL G3 1 I 48 BOAR R (e, H
FLAERE 15 4R Ja B HL 2 (58 1 A BB i, i
PRI 7 T 52 Wy S AS 5 e 8] 9 TE AR S

] 2 AL S O BUE LA G BB g 2%, oy
B FE X L A S AU A, an P 3 s, B
IS 25 T AESE 9 AR G1 I i B0

140
I8 135 ()

fz 130

<125

< 120 NPV(1=9)

15~ — — == ___
0.05 0.15 0.25 035 045 055

B3 V(e)5 NPV IHLILE
Fig.3 Comparisons of V(¢) and NPV

ALY 6 BN, ROA ¥ 5 NPV 45 2 il 45
R dir ., WAt R AT ST s R B .
Aok P o A 5 B B T B R BRI A
TC T W BE B 9% 7 58 5 PRI 76 3K Fh BR8N IR B H ok
R RIGHER M, BEE o M3 K, T A 0 1
TR BN, 7 B8 0 R ) S B AU (B I8 2 3 T, X
JE T Y IR A& T 0 H A 5 9E 7
559 AR PSR b B 9 3 T AR 1T 3 A R R AR Ak ke
RS BT R E MR O L XA AT — B
&L A5 NPV ¥E N R Rk 5% T AR
— ELH DR B 7 SR R AT L R JC ik T R I H A R
Rk AR RGN A

4 H5iE

Wit 5 R D7 Tl ORI R T 3 Ak 0 1 3% A5 TR
AL KRBTGS Tt mEZooi, T
b A fEEREN A EERR, AR AR
e A AR RN AN ] 30, 0ORE o B A R Y 3% B AL
X R HEAR R E R T E R AR SO S AU
RN T AR P @B T AR H R
RS Y Sy ARSI, T LAS B A AR A 45 T I D A
U Mot AT B R TE M T B L R B TAAT]
TR AN TR 2 B A BE sl

5 & RIWBCR ], 529 IR — A 2 5
HAME RIS T 355X F i 75 A BE 2R &
i, A ELA T LA Al D R] 220 SE g T R
N, — ML 2 A% E AT LR S e — A4
BEHLES L C IR S 30 A M (BN PO 0 E S
BE A 1) 25 0L TR 5 e e F IR LR A G,
BEAh Y% B A A 2 A SE AU, & AL



cBATHER .

7N

v
A

S v B Y S AR 35 1

al

()7 i ) A7 7R 2 e SRR L — 4> SE W) AR
E AR T B B 9 4 Ak 10 L 55 A 1 R A
TR EA O, X R ATS 5 T 7T R,

[1] AMRAM M,KULATILAKA N. SZ# 840, N EHE T I
R B A PR SR L R, U HUB T A L 2001,

AMRAM M, KULATILAKA N. Real Options: Managing
Strategic Investment in an Uncertain World. ZHANG Wei,
Trans. Beijing: China Machine Press, 2001.

[2] WANG C H. Generation Planning for Electric Power Utilities
under Market Uncertainties: A Real Options Approach,
Doctoral Dissertation. Ames(IA,USA): Iowa State University,
2001.

[3] MIN K J, WANG C H. Generation Planning for Inter-related
Generation Units: A Real Options Approach. In: Proceedings
of IEEE Power Engineering Society Summer Meeting, Vol 4.
Seattle(WA,USA) :2000. 2261—2265.

[4] KEPPO J, LU Hao. Real Options and a Large Producer: The
Case of Electricity Markets. Energy Economics, 2003, 25(5)
459—472.

[5] A= JF e, A0, 3 st 399 A 2 38 7 vy 5 0 S 45 % A8 28 o iy )7 .
P J3,2003,20(3,4) ; 129—132.

LI Kai-hai, WANG Xu., JIANG Yan. Application of Option
Theory in Investment Model of Generation Expansion Planning.
Modern Electric Power, 2003, 20(3,4): 129—132.

[67 224L . WIAUE M (9 B0 BB RN 7 ik b o o 55 0 AL,
2003.

JIANG Li-shang.
Option Pricing. Beijing: Higher Education Press, 2003.

Mathematical Modeling and Methods of

[7] VONNEGUT A. Real Option Theories and Investment in
Emerging Economies. Emerging Markets Review, 2000, 1(1):
82—100.

[8] YEO K T, QIU F S. The Value of Management Flexibility: A
Real Option Approach to Investment Evaluation. International
Journal of Project Management, 2003, 21(4);: 243—250.

[9] KORKEAMAKI T, MOORE W T. Capital Investment Timing
and Convertible Debt Financing. International Review of
Economics and Finance, 2004, 13(1).: 75—85.

[10] BUSBY J S, PITTS C G C. Real Options in Practice; An
Exploratory Survey of How Finance Officers Deal with

Flexibility in Capital Appraisal. Management Accounting
Research, 1997, 8(2): 169—186.

[11] R, F %42 B M EERE SRk B R%A
g11k,2003,27(10) : 22— 26.

WANG Cheng-shan, JI Xing-quan. Allocation of Transmission
Investment Cost Using Cooperative Game Theory. Automation
of Electric Power Systems., 2003, 27(10): 22—26.

[12] 257 AL B - BEIE S0 . B9 AT« B9 50 K2 Hh AL, 2002,
MAO Ning. Options Analysis: Theory and Application.
Nanjing: Nanjing University Press, 2002.

[13] SUNH B, YU D C, XIE Y S. Application of Fuzzy Set Theory
to Power Flow Analysis with Uncertain Power Injections. In:
Proceedings of IEEE Power Engineering Society Winter
Meeting, Vol 2. Singapore:2000. 1191—1196.

FXA0970) . B ML T 2MAT@ACHTH S
WA ALK, E-mail: xqji@sohu. com

XAREA965) . B HE. T EAFL I TH AL A
G B o @ e AT R AR,

A Real Option Approach to Generation Investment Decision-making

in Electricity Market Environment

JI Xing-quan' , WEN Fu-shuan®
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(2. The University of Hong Kong, Hong Kong, China)

Abstract: The world-wide power industry restructuring has introduced more uncertain factors for generation investment

decision-making, and hence more flexibility concerning the investment strategy required. The currently available generation

investment decision-making methods developed for the traditional regulated power industry could not well meet the flexibility

requirement encountered in the electricity market environment. Given this background, a new decision-making method is

presented in this paper with generation investment project flexibility regarded as a valuable real option. Based on the well-

developed Black-Scholes option pricing theory, a deferment option model of generation investment is developed. This method is

more applicable to the generation investment decision-making problem in the electricity market environment than the traditional

net present value (NPV) based method.
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