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Voltage stability analysis under unilateral open electricity market
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Abstract:

market. This paper discusses that optimal power flow not only improves efficiency of power system, but also improves its voltage

The theory of spot price is the foundation of modern electricity market,which has been used in unilateral open electricity

stability. It discovers voltage stability information hiding in the spot price and that the changing of purchasing point and quantity with

the consumers is active to voltage stability under the spot price driving, Finally, five-bus power system is used to compute and testify

the above viewpoint.
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Fig.1 Branch power calculation
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Fig.2 Five-bus system
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Tab.1 Data of five-bus system’s impedance

BYS iyl R X
5 3 0.10 0.40
5 2 0.15 0.60
5 1 0.05 0.20
4 3 0.05 0.20
4 1 0.05 0.20
3 2 0.10 0.40

F2 R RAENMKE
Tab.2 Data of power plant’s expense function
b4V A, B, C,
5 50.0 3510 444
4 50.0 389.0 40.6

CM(PG.')=AP.'R:2.' + 8, R+ Gy (i=4, 5)
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Tab.3 Data of five-bus system’s restricted condition

ﬁ%‘ }\5% Umin Umax Pmin Pmax
1 0.9 1.05
2 09 1.05
3 0.9 105
4 1.0 1.10 0.3 12
5 1.0 1.10 0.3 12
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Fig.3 Diagram of spot price
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Fig.4 Diagram of active power
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Tab.4 Five-bus system’s common power flow calculation, optimal power flow calculation, voltage stability analysis and the optimal

power flow calculation after power exchanging of consumer

B — BRI R BRERTEER HEREESITER BEREBERAH T
E s v s » alm (%) almin (%) U s P
S U s, = 20 pi
oP 00
1 | 1.0352 -0.60-0.20j 1.0554 -0.60-0.20j 463.644 11.0734 8.6558 1.0468  -0.8267-0.2756]  467.194
2 {09828 -0.40-0.10j 1.0034 -0.40-0.10j 487.870 441219 20.6829 1.0463  -0.1765-0.0441j  468.001
3 | 1.0082 -0.60-0.20j 1.0299 -0.60-0.20j 474,675 25.1528 14.8967 1.0469  -0.5968-0.1989]  467.938
4 | 1.0800  0.6800+0.4756j 1.0839  0.6616+0.2996] 455.393 1.0907  0.6777+0.3247]  453.842
5 1 1.0800  0.9667+0.4110j 1.0958  0.9804+0.3684j 449.040 1.1000  0.9574+0.3342j  446.740
BH#A C=758.6771 B C=756.4195 _ B C=753.4474
- - = A pin=-2.1429 L
BT A mn=—2.0625 R A min=-2.1429 BRI A BEIEIF A p=-2.2207
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