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ABSTRACT: To promote green and low-carbon energy
development, wind and solar power will continue to grow
rapidly and increasingly integrate into the energy mix. As
China aims to peak carbon emissions and achieve carbon
neutrality by 2060, renewable energy is set for significant
advancements. However, the inherent variability of renewable
energy can cause wind and solar power curtailment due to
insufficient system flexibility, which limits its overall
utilization. Effective measures are needed to enhance
renewable energy consumption, but such improvements require
substantial system costs beyond a certain point. The concept of
"rational utilization" of renewable energy has been proposed to
balance economic benefits and system efficiency. This article
examines typical provincial power grids in China,
quantitatively assessing how various consumption measures
impact the rational utilization of renewable energy. It compares
the impact of flexible measures under different conditions and
analyzes the rationale behind the "economic power
abandonment" rate. The study proposes strategies to effectively
balance system costs with rational utilization of renewable

energy resources.
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Fig. 1 U-shaped curve of power supply cost and
renewable energy utilization rate control target
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Fig. 2 Analysis of renewable energy consumption capacity
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Table 3 Comparison of renewable energy consumption
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Fig. 6 Degree of contribution of source-network-load-
storage to the renewable energy rational utilization
programmer
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Fig. A1 Load characteristics data of A-C provinces
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Fig. A3 Wind power output characteristics data of A-C provinces
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Fig. A4 Solar power output characteristics data of A-C provinces
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Fig.B1 Equivalent network topology diagram of province A
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Fig. B3 Equivalent network topology diagram of province C
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Table C1 Technical and economic parameters of flexibility measures

S g
KB TR S0 B LA /(T 7G/MW) 90
LR I A B AR T BT AR/ (ST T0/MW) 250
i SRA e S BT AT A /(ST 7G/MW) 50
Tt REEE T /MW 50

fits Be 25 BRIV FEl/(MW -h) [100, 200]
fifi B8 AL 25 B FRUAS /(ST T6/(MW -h)) 200
fifi e SR D2 A/ (T3 T5/MW) 30
fifi BRISAT 4E37 BUAS/(JT TC/MW) 1.68

it B8 70 L RAOR 0.95




