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Abstract: Flexibility transformation of thermal power,
especially for reducing the minimum stable power of the unit
to increase the downward adjustment capacity, can enhance the
renewable energy accommodation. It is difficult to accurately
estimate the demand of flexible regulation with the dynamic
changes of wind power, load and power grid operation
characteristics. Thermal power plants are easy to fall into the
dilemma of excessive investment or disorderly competition and
delay or even give up the transformation, resulting in the actual
capacity of transformation far lower than the national planning.
To effectively optimize the plan of flexibility transformation of
thermal power units to enhance renewable energy consumption
has become an important issue that need to be addressed by
the regional energy management departments of power plants.
This study comprehensively considers the transformation cost,
peak regulation compensation, reduced electricity income,
increased fuel consumption cost, and curtailment cost as the
overall cost. Based on the probabilistic production of simulation
method, various costs in the medium-and long-term perspective
is calculated, where the change of energy generated before
and after the transformation is revealed. This study aims at
establishing the capacity planning model for the flexibility
reformation of thermal unit, with the objective of the lowest
overall cost of flexibility reformation. The model is solved using
genetic algorithm. The simulation verifies that the proposed
model can provide the units transformation scheme suitable for
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the planning stage and analyzes the impact of renewable power
price and other costs.
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Fig. 1 General framework of capacity plan of thermal power

flexibility transformation
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MxA TERZNBEHAHSH

xR Al FERGABHASHR
Table A1 Parameters of thermal units in case study
JEFEFIERE
HE RNNE BERE NWERRER WIRE/N BABESE A
HE /MW /MW A B C d e MW  BE/MW /(T kW)
/(7T -MW*h)") /(T «(MWh)™") /(T +hY) /(T -MW’h)") /(T - (MWh)™)

1 330 660 0.007 2 242.85 15 000 -0.24 369.83 330 184 4000

2 180 350 0.03 249 10 500 -0.55 411.29 180 101 3800

3 170 330 0.03 249 10 500 -0.59 416.83 170 99 3600

4 150 300 0.03 249 10 500 -0.72 431.90 150 93 3400

5 100 200 0.031 65 247.5 10 200 -1.56 508.88 100 64 3200

6 90 180 0.031 65 253.5 10 200 -1.89 539.71 90 59 3000

7 75 150 0.031 65 277.5 10 200 -2.64 613.50 75 51 2800

8 75 135 0.106 8 288.9 5550 -1.47 480.99 75 47 2600

9 65 125 0.106 8 318.9 5550 -1.79 527.62 65 45 2400

10 50 100 0.106 8 333.9 5550 -2.89 594.90 50 37 2200

11 30 60 0.061 95 358.8 6600 -9.94 878.80 30 22 2000
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