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Fig.1 Relationship between operating mode dispatch
optimization and operational risk assessment
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Table 1 Comparison among different optimal dispatch models
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Fig.2 Relationship between component failure
rate and load flow
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different operating module quantities
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Fig.5 Flowchart of proposed algorithm
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Table 8 System operational risk indexes
for different periods
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Table 10 Expected system costs of power system
with TCSC for different periods
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Table 11 System operational risk indexes of power
system with TCSC for different periods
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Optimal generation dispatch model based on condition-dependent operational risk

ZHAO Yuan,QIU Yuliang, XIONG Yanjiao,YE Mengjiao, WU Lin
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

Chongqing University, Chongging 400044 , China)

Abstract: An optimal generation dispatch model based on the condition-dependent operational risk is
built, which comprehensively considers the impact of real-time operating conditions on the reliability of
components and grid. It combines the condition-dependent operational risk assessment with the generation
dispatch optimization, applies the unified currency form to quantify the generator dispatch cost and risk
cost,takes the minimum expected total cost as its objective,and searches the optimal dispatch scheme
satisfying the security constraints in both normal and incident conditions. The allowable range of generator
output power readjustment and the compensation range of TCSC are added to the constraint set to include
the impact of spinning reserve response characteristics and TCSC(Thyristor Controlled Series Compensation)
on the grid operational risk. The model considers comprehensively the interactive influence among load
level ,real-time dispatch operating mode,power flow distribution and operational risk,and realizes the
optimal strategy of generation dispatch with balanced grid operational risk and generation cost. The tabu
search genetic optimization algorithm is applied to solve the model. The calculative analysis for RBTS test
system verifies the effectiveness of the proposed model and algorithm.

Key words: electric power generation; dispatch; risks; power flow distribution; optimization; tabu search
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