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Fig.1 A two-bus network
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Tab.1 The line congestion probabilities of
different energy purchase plans by consumer L,

Wors e . R RS R MR
FE /MW [H 2& ANBH £
7 .
. 00 A 0.70 0.30
Aa 0.65 0.35
) 190 A 0.65 0.35
As 0.60 0.40
3 A 0.55 0.45
180
As 0.48 0.52
A 0.48 0.52
4 170
As 0.46 0.54
A 4 .54
5 160 ‘ 046 0-5
Aa 0.42 0.58
6 150 A 0.40 0.60
As 0.40 0.60
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Tab.2 The network state probabilities

TR p(A,A) p(ALA)  p(ALA) p(ALAL)

1 0.1950 0.2450 0.1050 0.4550
2 0.2100 0.260 0 0.1400 0.3900
3 02160 0.286 0 02340 0.264 0
4 02392 0.2592 0.280 8 0.220 8
5 0.226 8 0.266 8 03132 0.1932
6 0.240 0 0.2400 0.360 0 0.160 0
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Tab.3 Profits of different energy purchase plans
with corresponding network states

W W Wiz /$
UES /MW XA AL XA

1 200 1000 2000 4000
2 190 950 1900 33800
3 180 900 1800 3600
4 170 850 1700 3400
5 160 800 1600 3200
6 150 750 1500 3000

a2 £3E(HAXNT L, MRS, 5
0, W5 AH R I 7 53X 2 /4 0R 25 A8 M8 >R A0 A Sk Ik
&0, WHE A, ANBHZE A, BHIE (X, ) IR AR ) .

1000 2000 4000

950 1900 3800

X< 900 1800 3600
850 1700 3400

800 1600 3200

750 1500 3000

0.6500 0.6000 0.4800 0.4600 0.4200 0.4000
p'=/0.2450 0.2600 0.2860 0.2592 0.2668 0.2400
0.1050 0.1400 0.2340 0.2808 0.3132 0.3600
HAE(2)(3)®)HE E (d), D, V,, HRILE 4,
R4 HHEHER

Tab.4 The computational results

d, o /MW E (d)/$ D, v,

1 200 1560.00 936.1624  0.600
2 190 1596.00 9769770 0.612
3 180 1789.20 10709077 0.599
4 170 1786.36 1066.0225 0.597
5 160 1765.12 1021.4340 0.579
6 150 1740.00 988.6350 0.568
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Demand-side energy purchase strategy based on transmission congestion risk
LI Li-ying',ZHANG Xi-ming?,PENG Jian-chun®, TAO Jie*
(1. Design Institute at Guangzhou Metro Corporation , Guangzhou 510010, China;
2. China Southern Power Grid Foshan Nanhai Power Supplying Corparation, Nanhai 528000, China;

3. College of Electrical and Information Engineering,Hunan University,Changsha 410082,
China;4. Hunan Electric Power Survey & Design Institute ,Changsha 410082, China)
Abstract: The limitation of transmission network makes all traders in electricity market confront
with the risk caused by transmission congestion. The congestion risk is analyzed from demand side.
Both generation companies and consumers should reckon the congestion risk in bidding or purcha-
sing strategies. A purchase decision model at demand side is constructed,with which consumers may
draw up their energy purchase plans in terms of profit expectations and profit standard deviations
in diffierent purchase conditions. An analytic example is put forward. The voluntary adjusting of power

demands by consumers will mitigate the transmission congestion virtually.
Key words: electricity market; risk analysis; profit expectation; profit standard deviation; energy

purchase strategy; demand side management



