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Uncertainty Programming Approach to Develop Optimal Bidding
Strategies for Generation Companies Considering Transmission
Capacity Constraints
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Abstract In the problem of building optimal bidding strategies for generation companies based
on estimating the rival’s bids, historical data and experts experience can be used as the basis of
scientific decision for generation companies. In this paper, method that can support use of historical
data and experience with experts for building bidding strategies for generation companies considering
transmission capacity constraints is proposed based on uncertain theory. The two-level model of
uncertain programming composed of market clearing problem and optimal bidding strategies problem
is presented, and the hybrid solution algorithm composed of artificial neutral network (ANN) and
improved genetic algorithm (GA) is designed. Finally, the numerical examples with 3-bus and IEEE
30-bus systems are used to verify the proposed method. The results show that the model and the
solution algorithm are feasible and effective.

Keywords: Electricity market, bidding strategies, transmission capacity constraints, uncertainty
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Tab.2 Load parameters
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Fig.3 Relation of bidding strategy and maximal

optimistic profit with the 100MW transmission constraints
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Tab.3 The optimal strategies and profits
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AR 2 20

6} REAR WA FE /E 6
iy L 75 B AR /MW
1 1.000 0 105.8
100

2 1.000 0 41.9




27T HE 4 W

PLAIRSE 5 RE A B 2 RN R HL O ] 5 i SRS (9 ANl R 9 221

1 1.000 0 10.3
25

2 1.000 0 121.2

H#E 3 MK 4 TLEH: 5UbRRA TR
(R RE3SH 1D, PEKHBAF 1A 2@
TGN BI3RAT 7L RN IR R A
A1IE 2, ERANRBEAERLART (b
FON 100MW) 3k T HE R AR 2 52 (1A= F)
s ERUMURBAELRT (MBARA
25MW) , HFIIE TALFAT S 1R ATF 1A
TR 2EEE L), RBAF 2ETN N 2 4RA
TEAEI 2B 77, AT, R F ROA e 1 K L A )

2 tERE AT 1 3R T EZ A,
4.1.2  BRIEBORIAS BN B g

R VA 15T F AL R R ECH RIS E

P JTEEN 0.022 5 IER AT, MBS, p, AR

AR, B p, =(1.4,1.466,1.534,1.6), HAbEEE

4.1.1 N RS Ly L 5N
100MW I 25MW I, 5 HL 24 =] ) SR AR AR A 2
g, HEERIITER 5%,

x5 BREEMEENRIREIFNE
Tab.5 The optimal strategies and profits under trapezium

fuzzy variables

A5 1A A 2 220 R R o . .
ST, - B K FNE /EH oG
P AL R /MW AT TG
1 1.648 1 226.9
100
2 1.000 0 76.7
1 2.000 0 111.7
25
2 1.368 0 184.8

PR 3 FIER 5 TN, FEHAM AR AAR L ALY
TR TR B HLALI R A R BN B A B A F I,
SR, 70308 = M ABR A AL B, B LA A SR
A KAEFEE AN, XA B 7 Ay
G
4.1.3  BEKT a, f WA FEHE (15200

BEKT o p BT RKEAFRETH IS B
BEARZHING Ko o gV, RESENBER: &2,
N fE 412 NTRRBETS, JFERBCT A 1,

2 ZIAIISCHE Lo SR A RO 25MW. K
Aw 1R RZEERA 2 8, EAEBEEKTET,
AR R R A T 12 s AR SRS, 4R
* 6.
®6 ATRIEFKFTHRMAMRMN KR
Tab.6 The optimal bidding strategies in different

confidence levels
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Tab.7 Generator Production data
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1 2.00 0.003 75 0 160
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2 1.75 0.017 50 0 100
2 11 3.25 0.008 34 0 130
19 3.10 0.009 25 0 130
5 1.00 0.062 50 0 110
3 13 3.00 0.025 00 0 120
23 2.85 0.026 50 0 150
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Tab.8 Load parameters
'S FIEN R pal/(FIG/MW?2h) 74//(F J7G/MW?h)
1 2 10 0.073
2 5 10 0.017
3 7 10 0.069
4 8 10 0.053
5 12 10 0.137
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