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Fig.1 Simplified equivalent circuit of asynchronous
wind-power induction generator
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Fig.2 Influence of wind-power purchase cost
coefficient on unit output
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Fig.3 Influence of NECC coefficient

on unit output
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Table 1 Simulative results of dynamic OPF with WAOPC
KL - - 2 lfjﬁ - -
AfEC1 BB 2 RFRE3 O RTBi4 WS
Gy 0.4000 0.2761 0.1653 0.0005 0.1007
G, 0.446 1 0.4458 0.4554 0.4884 0.4682
G 0.2720 0.3440 0.4127 0.4359 0.4218
Gy 0.2376 0.2372 0.2440 0.2675 0.2532
Gy 0.1932 0.1923 0.2046 0.2473 0.2213
G 0.3650 04171 0.4296 0.4725 0.4463
Cywaorc 3.4500 3.4400 3.3500 3.0400 3.2300
{EE/*EQZI " 582.7905 614.8894 646.6472 685.5701 662.0114
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Table 2 Simulative results of dynamic OPF
without WAOPC
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Dynamic optimal power-flow of power system with wind power
NIE Yonghui',FENG Haoran?,YU Yongli*, WANG Zhongjie?
(1. Academic Administration Office,Northeast Electric Power University, Jilin 132012, China;
2. College of Electrical Engineering,Northeast Electric Power University,Jilin 132012, China;
3. Jilin Petrochemical Branch Fine Chemicals Factory,PetroChina Co.,Ltd.,Jilin 132022, China)
Abstract: In order to reflect the wind-power environmental value,a dynamic optimal power-flow model is
established for the power system integrated with large-scale asynchronous wind-power generation units under
the electricity market environment. The power-output expectation of wind farm is calculated first,based on
which, WAOPC(Wind Abandonment Operation Penalty Cost) is introduced based on the wind farm penetration
limit to deal with the behaviour of wind-power curtailment. The pollution discharge characteristics of thermal
power units are then considered,based on which,NECC(Nominal Environmental Compensation Cost) is adopted
to quantify the thermal-power environmental cost. RCCC(Reserve Capacity Compensation Cost) is introduced in
the end to deal with the increase of system secondary reserve due to the raise of wind-power penetration
level. The simulative results show that,the model considers not only the external costs of energy production,
such as environmental pollution,resource consumption,etc.,but also the loss of wind-power curtailment,
reasonably reflecting the energy value of wind power.
Key words: electric power systems; wind power; wind-power environmental value; wind abandonment

operation penalty cost; nominal environmental compensation cost; dynamic optimal power-flow



