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ABSTRACT: In electricity markets, the stepwise supply and
demand curves may yield multiple clearing prices. Considering
the possibility of rare occurrence of this circumstance, a simple
and effective identification method can significantly reduce the
computational complexity. Capitalizing on the relationship
between the linear independence constraint qualification and
the uniqueness of Lagrange multipliers, this paper proposed an
approach by using independence constraint qualification to
identify the existence of multiple dual solutions in the nodal
pricing problem. The validity of the proposed method was

corroborated by theoretical analysis and case studies.

KEY WORDS: locational marginal pricing; multiple dual

solution; linear independence constraint qualification;

identification method; Lagrange multipliers
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Fig. 1 Identify procedure of MDS situation
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Fig. 2 Network topology of the 2-bus system
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Tab.1 Information of Generators/Loads

7 G (HUARR/FRABDH/MW  IRAN/(S/MW)
1 500 10
Bl
2 400 30
3 1 400 40
ik
2 500 50

D M2 1 L2 R 100MW I, 3Rl
fit h (PY,PS, PP, P?)=(500,400,400,500) , It It}
N,=0, N,=0, N,—N,=-1<1, F¢ Fi&HEu 1,
WRHEHE, L2 I MDS 1550
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Fig.3 Network topology of the 3-bus system
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Tab.2 Information of Generators/Loads
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Tab.3 Information of Generators

LI R BLALAE/MW  HLALERM/(S/MW)
1 17.31 39.00
2,5, 6 10 35.10
3, 4,7, 8 76 19.95
9, 10, 11 80 28.82
12 98.44 38.50
13, 14 98.43 38.50
15, 16, 17, 18, 19 12 33.85
20, 21, 30, 31 155 16.15
22, 23 400 5.50
24, 25, 26, 27, 28, 29 50 1.00
32 350 6.28

G ESARE, DRI, K B B 7 SR AT R
2999.3MW, Ak, RSB G E N
40.003/MW, LIS, A = T B K LA,
ALt FE45F R VRIS T, K056 75 e 2 44
=K.

NS 2 BB, 1RSSR, Sk
AR IR, LI R ATEEL P ZE, 7
HWM TR AT LR 28 2 P BL T, #iE
BT 3 R AT 24 MLk 7 Mk AR 2 LR ER N
270MW, JEI, 1%k HDUBHZE, fnafi i 75k 25 =
Phaifab T ERR . SN )53 WL 4.

F4 ZHHEEHER
Tab. 4 Output of Generators

WL G5 TEFHZERFBU/MW A PHZERS /MW
1 0 17.31
2,5, 6 10 10
3, 4, 7, 8 76 76
9, 10, 11 80 80
12 98.44 92.67
13, 14 98.43 92.66
15, 16, 17, 18, 19 12 12
20, 21, 30, 31 155 155
22, 23 400 400
24, 25, 26, 27, 28, 29 50 50
32 350 350
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