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Congestion risk hedging model for generation rights trade

Al Dong-ping, BAO Hai, YANG Yi-han
(School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In generation rights trade, some transactions have to be cut or canceled to meet the system security constraint, which will
bring losses to the generation companies. How to reflect the trade demand of generation companies and reduce the trade risks is an
important subject in research of generation rights trade. In electricity market, financial transmission right is an effective tool for
avoiding market risks. This paper, based on the characteristics of generation rights trade, introduces a new financial transmission
right to the generation right matchmaking model. In this model, the traders who purchase transmission rights will enjoy the priority
right to trade and gain the compensation when the trades are cut or canceled. The calculation by Genetic Algorithm not only guarantees
the optimality of solutions, but also materializes the effect of transmission right on the generation rights trade, restrains the
speculation and guarantees the fair trade. Furthermore, the settlement scheme and implementing steps of generation rights trade are
also discussed. Lastly, IEEE39-bus system is used to verify the proposed method.
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Tab.1 Bidding data of participants

wigh WK meh ik k4R Zikk

z LW W Wy m W GY e OF
MW MW MW MW kWh) kWh)

1 30 200 500 100 - - 0.302

2 32 700 780 300 300 0.422

3 33 650 760 500 130 0.361

4 34 500 610 100 300 0.372 -

5 35 650 780 0 - - 0.345

6 36 450 1000 400 - - 0.265

7 37 540 650 200 300 0.348

8 38 800 1000 300 350 0.320 -

9 39 800 1200 500 - - 0.123
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Tab.2 Results of generation right trades without line constraints

Wik Zibbldl 5 EMW 5 Gomd
32 30 81.8 11 108.44
32 35 66.5 482125
32 36 148.4 22 126.44
32 39 33 1081.08
33 30 33 3003
33 35 2.1 58.17
33 36 27.1 2823.82
33 39 67.8 19 167.06
34 30 1.5 149.55
34 35 7.5 273
34 36 2222 25086.38
34 39 68.8 20 055.2
37 30 29.1 2325.09
37 35 10.5 174.3
37 36 1.9 176.89
37 39 258.5 70 234.45
38 30 154.6 10 126.3
38 35 434 95.48
38 36 150.4 11 836.48
38 39 1.6 411.68

Mt 1380 205 134.1
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Tab.3 Results of generation right trades considering line

constraints without financial transmission rights

HibpLdl  ZiEHA TS E/MW SN/ Goh)
32 30 11.5 1561.7
32 35 0.3 21.75
32 36 262.1 39079.11
32 39 17.0 5569.2
33 30 17.6 1601.6
33 35 0 0
33 36 23.9 2490.38
33 39 5.5 1554.85
34 30 9.7 967.09
34 35 0 0
34 36 3.1 349.99
34 39 287 83 660.5
37 30 7.6 607.24
37 35 0.1 1.66
37 36 3.1 288.61
37 39 60.5 16 437.85
38 30 253.6 16 610.8
38 35 0.1 0.22
38 36 1.1 86.57
38 39 30.0 7719

St 993.8 178 608.1
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Tab.4 Results of generation right trades considering line

constraints and financial transmission rights

AL Zibbdl S EMW 5B Gomh)
32 30 1.1 149.38
32 35 1.4 101.5
32 36 19.6 292236
32 39 239.8 78 558.48
33 30 3.9 354.9
33 35 12.7 351.79
33 36 34.0 3542.8
33 39 77.4 21 880.98
34 30 13 129.61
34 35 18 65.52
34 36 187.9 21213.91
34 39 67.4 19 647.1
37 30 260.3 20 797.97
37 35 6.1 101.26
37 36 228 2122.68
37 39 10.8 293436
38 30 332 21746
38 35 0.2 0.44
38 36 22 173.14
38 39 4.7 120931

s 988.6 178 432.1
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Tab.5 Outputs of each generator unit after trades

HEloo 2 3 4 5 6 7 8 9

A 300 —300 —130 —300 130 550 —300 —350 400
B 300 —290.9 —47 —299.8 0.5 293.3 —71.3 —284.8 400
C 299.8 —261.9 —128 —258.4 22.2 266.5 —300 —40.3 400
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Tab.6 Match results of generation right trades considering
financial transmission rights

ikl ZikWd RS EMW 5 Gohb)

32 30 300 40 740
33 36 30 3126
33 39 100 28 270
34 35 130 2652
37 39 300 44190
At 860 118 978
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Tab.7 Outputs of each generator unit after trades

gyl 2 3 4 5 6 7 8 9

D 300 —300 —130 —130 130 30 —300 O 400

M 6. 3R T Pralai Rn] I, WSk i ra A
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