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ANOVEL NUCLEOLUS THEORY BASED ALLOCATION METHOD OF POWER
LOSSES IN BILATERAL ELECTRICITY MARKETS
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ABSTRACT: The situation of current research on power losses
allocation in bilateral transactions electricity markets is presented.
Based on cooperative game theory, a novel nucleolus theory based
method for power losses allocation under bilateral-transactions model
is put forward, and was compared in detail with Shapley-value based
allocation method. The impacts of different market players on network
power losses were taken into account. With new method, network
power losses can be allocated to each transaction in reason. The
allocation results would not be affected by the sequence that each
transaction is formed and be also active. The method answers for the
market principles of open, equity and impartiality, and can be easy to
understood and accepted by market players. Numerical tests validated
the equity and validity of the method.
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Fig. 1 5-bus system diagram
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Tab.1 Branch parameters of 5-bus system
LRI ZEA Ripu X/pu  Blpu  Rating/MVA
1 2 0.02 006 00 200
1 3 0.08 024 00 200
2 3 0.06 018 00 80
2 4 0.02 018 00 200
2 5 0.08 012 00 200
3 4 0.01 003 00 200
4 5 0.03 024 00 200
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Tab.2 Transaction data of 5-bus system
g O R S
1 3 1 675 4183
2 4 2 60.0 37.18
3 5 2 90.0 55.77
3 5 TRAFHR ZH MR
Tab.3 Transaction losses of 5-bus system
iy HIFHMW TCUIFHYMVA
1 2.053704 6.760428
2 1.792876 6.353393
3 5945731 12.472080
1&2 3532309 13.653320
1&3 8.829733 19.325456
283 8.826877 19.118354
1,283 13.734904 33532002
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Tab. 4 Allocation results of two methods in 5-bus system
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Tab.5 Branch parameters of 14-bus system
HLLRTY 2T BBRAE L Ripu Xlpu B/2/pu Rating/MVA %5E FLIpu
1 2 0 0.01938 0.05917 0.02640 7.13 3.42
2 3 0 0.04699 0.19797 0.02190 300 1.71
2 4 0 0.05811 0.17632 0.01870 300 1.71
1 5 1 0.05403 0.22304 0.02460 300 171
2 5 1 0.05695 0.17388 0.01700 300 171
3 4 1 0.06701 0.17103 0.01730 300 1.71
4 5 1 0.01335 0.04211 0.00640 300 1.71
7 8 0 0.0 0.17615 0.0 300 0.50
7 9 0 0.0 0.11001 0.0 300 0.65
9 10 0 0.03181 0.08450 0.0 100 0.50
6 11 0 0.09498 0.19890 0.0 100 0.50
6 12 0 0.12291 0.15581 0.0 100 0.50
6 13 0 0.06615 0.13027 0.0 100 0.50
9 14 0 0.12711 0.27038 0.0 100 0.50
10 11 0 0.08205 0.19207 0.0 100 0.50
12 13 0 0.22092 0.19988 0.0 100 0.50
13 14 0 0.17093 0.34802 0.0 100 0.50
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Tab. 6 Transformer branch parameters of 14-bus system

AR A 2y R/pu X/pu L Lk BRR AFLE R HUE Hift/ou

4 7 0.0 0.20912 0.978 1.10 0.90 0.65

4 9 0.0 0.55618 0.969 1.10 0.90 0.40

5 6 0.0 0.25202 0.932 1.10 0.90 0.65
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Tab. 7 Transaction data of 14-bus system

5
e TN T T
1 4 1 0.478 -0.039

2 5 2 0.942 0.19

3 9 1 0.295 0.166

4 12 1 0.135 0.058

5 14 1 0.149 0.05
ot 1.999 0.503
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Tab. 8 Allocation results of two methods in 14-bus system

5 %A= Shapley {#

g TOMEL EDMEBL HIME BTG

e MW / MVA MW /MVA
1 1.594090 0.225016 1.592751 0.167795
2 2.080631 5.280567 1.790328 4.285014
3 0.696655 -1.210594 0.703339 -2.206200
4 0.178724 -5.230704 0.326010 -4.001265
5 0.345899 -4.235395 0.483571 -3.416453
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