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Fig.1 Topology of a five-node system example
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Tab.1 Bids and capacities of generators

G| HE/MW R /[ (MW) ]
G, 600 87 600
G, 110 122640
Gs 100 131400
Gy 500 262800
Gs 200 306 600
L&
J1s7uw
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¢ 90MW
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110 MW 100 MW
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Fig.2 Outputs of generators and branch flows by
economic dispatch without constraint
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Tab.2 Agreement- oriented congestion

prices by UMP approach $/MW
T A B c D E
A 0 22294 30863 54428 -16536
B 0 8568 32133  -38830
C 0 23564  -47399
D 0 -70964
E 0

3% 3 PAB ik @t BEZE BB

Tab.3 Agreement-oriented congestion

prices by PAB approach $/ MW
R A B c D E
A 0 5458 7557 13327  -4049
B 0 2098 7868 -9508
Cc 0 5769  -11606
D 0 -17376
E 0
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Tab.4 Agreement- oriented congestion

prices by UMP approach

$/MW
R A B C D E
A 0 6688 9258 16328 -4961
B 15606 0 2570 9640 —-11649
C 21604 5998 0 7068 -14219
D 38099 22493 16494 0  -21289
E 11575 -27181 -33179 49674 0
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Fig.3 Node-to-node congestion prices and LMP—-FTR
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Calculation of node-to-node congestion price
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(1. Northeastern University, Shenyang 110004, China;2. Northeast China Bureau of
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3. Northeastern Electric Power Research Institute,Shenyang 110006, China)

Abstract: To the current trial power market with primary centralized - agreements and a few bilateral

- agreements,a calculation approach for node-to-node congestion price is introduced. Its basic concept

and detailed formulation are given. The congestion cost of each congested line for unit energy

transmission is calculated according to the difference of the total energy cost between the economic

dispatch with the corresponding single line capacity constraint and without any line capacity con -

straint. The node - to - node congestion prices are then computed based on the power transmission

distribution factors. If necessary,the congestion price can be allocated to both parties of an agreement.

The agreements aggravating congestion are charged while the agreements alleviating congestion are

compensated ,and the amount (congestion charge or compensation) depends on the influence on the

congested power flows. A five-node example from the PJM power market is tested and compared with

the financial transmission rights mode. Results indicate that this approach is easy to operate,supplying

the economic signals for effective congestion management.

This project is supported by the Key Project of National Natural Science Foundation of China(70431003),

the Innovative Research Team Project of National Natural Science Foundation of China(60521003) and the National

Supporting Plan(2006BAH02A09).

Key words: bilateral agreement; congestion management; node - to - node congestion price; power

market; power transmission distribution factor



