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Modeling New Generation Expansion Planning Problems for Applications in
Competitive Electric Power Industries
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Abstract - The demise of the native franchise markets and the emergence of competitive markets in electricity
generation service is substantially altering the way that operation and planning activity is conducted and is making it
increasingly difficult for market participants such as generation firms to prospect the future electricity markets.
Traditional generation expansion planning (GEP) problems which centrally determine the least-cost capacity addition plan
that meets forecasted demand within pre-specified reliability criteria over a planning horizon (typically 10 to 20 years) is
becoming no more valid in competitive market environments. Therefore, it requires to develop a new methodology for
generation investments, which is applicable to the changed electric industry business environments and is able to address
the post-privatization situation where individual generation firms seek to maximize their return on generation investments
against uncertain market revenues. This paper formulates a new generation expansion planning problem and solve it in a

market-oriented manner.
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Fig. 1 Definition of strategies in GEP game
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h,',-(x,',-)= ig(x)%‘i(d)ﬁ;l)_l - JEGH %i%é))—’l_oz“q
(16)
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Table 1. Data of Generators and Gencos

Wl | gk u} z - =133 1z
A 1 12 Oil(1) | 0.05 384 4
2 20 Oil(2) | 0.05 32.4 3
B 3 50 Coal(1) | 0.02 204 1
4 76 Coal(2) | 0.02 22.8 2

k3 2 dxd I3 Y 7|+ ol
Table 2. Forecasted Peak and Base Load

4% 1 2 3 4 5
sasaMW]| 120 144 173 207 249
71 A4 2[MW) 60 72 86 104 124

(DT

base peak [MW1
O 2. FEXSI3He Hel

Fig. 2 Load Duration Curve
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Table 3. Data for Candidate Power Plants

dx-1 Ax-2
W
e Adas| g2 A4
mwl | B | (aawl | awr | B | (AW
Coal(l) | 127,440 50 Coal(l) | 127,440
A
- - - 50 Coal(l) | 127,440
20 Qil(2) 97,440 20 Qil(2) 97,440
B
20 Qil(2) 97,440 - - -

T 4, FAMIIE o EXR|
Table 4. Forecasted Average Electricity Price

A E[year] 1 2 3 4 5

B | 7 | w3 | 570 | 7 | 605
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=[(50C, SOC) (2><20L 20L)]
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Fig. 3 Supply/Demand Balance via GEP Game

E 5 dEY =8

Table 5. Annual

3 g
Supply/Demand Balance

1

i (z=aE) 2 3 4 5
)8 FHMW] 158 198 268 318 318
A5} {MW] 120 144 173 207 249
A2 H] A1 %] 32 38 55 53 28

LOLP

0.0445 | 0.0289 | 0.0027 | 0.0024 | 0.0358

Coal A#&[%]

80 64 66 71 71
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