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Abstract: The flexibility of power systems is facing serious

challenges with increasing wind power integration. In response

Shandong Province, China)

to the wind power accommodation problem with large-scale

wind power integration, this paper proposes a multi-stage joint
planning decision-making method for transmission network
and thermal power unit flexibility reformation. Through the
integration of flexibility reformation schemes of thermal
power units into a transmission planning optimization model,
the flexibility resources and transmission capability of power

systems are optimized to promote wind power accommodation.

stage joint planning optimization model is built to minimize
the total discount values of the investment cost of power grid

construction and thermal power unit flexibility reformation,
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as well as the generation cost and wind power curtailment

cost by considering the uncertainty of wind power output, in

which the operation security constraints under normal and R PR AL S

N-1 contingency conditions must be respected. The proposed

model is converted into an easily solvable mixed-integer linear

planning model using the big M method. Case studies were
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conducted to illustrate the effectiveness and economic efficiency

of the proposed multi-stage joint planning method.

Keywords: power system; transmission network planning;
thermal power unit flexibility reformation; wind power

accommodation; multi-stage decision-making
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Fig. 1 The Garver 6-bus system for case studies
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Table 3 Wind farm data of the Garver 6-bus system
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Table 4 Transmission lines parameters of the Garver 6-bus system
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Fig. 3 24-hour time-sequence variation scenarios curves of wind
power
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Fig. 2 24-hour time-sequence variation curve of load power
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Table 5 Planning schemes comparison
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Table 6 Planning result of transmission lines
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Table 7 Planning result of thermal power unit flexibility
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Fig. 4 Target transmission network for Garver 6-bus system
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