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Fig. 1 Diagram of relationship between peak shaving process
and energy consumption cost curve of thermal power unit
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Fig.2 Diagram of relationship between thermal power
and pumped storage peak-shaving

operation in power system
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Fig.3 Model solving strategy
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Tab.1 Standard coal consumption of thermal power
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32 AEME

RYE R G K B /N2 B R B L 4% 6
AR ) R % (0. 70,0, 75,0, 80,
0.85.0. 90,0. 95) F1 10 4> Hh /K 25 BE #L B 7 &
(3 000,4 000,5 000,6 000,7 000,8 000,9 000,
10 000,12 000,14 000 MW) , 4H i 60 I %,
33 KBERMNEFHHRERHESWT

(DRI SR, % B W £ RE B4 48
Vo AT Y 25 R R IR 2.

K2 SHEIFEEFINRBENEARER

Tab.2 Results of various schemes of the multi-energy complementary balanced economic analysis model
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Fig. 4 Diagram of minimum economic output coefficient of

thermal power-pumped storage capacity-total annual cost
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Fig.5 Relation between pumped storage capacity-

installed capacity of thermal power
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Prediction of Reasonable Scale of Pumped Storage Energy Considering

Economic Output and Minimum Technical Output of Thermal Power

AN Li-na,FAN Guo-fu, ZHENG Dan-dan, YANG Kun
(PowerChina Guiyang Engineering Co. » Ltd. » Guiyang 550081, China)

Abstract: The multi-energy complementary balance model used in the demonstration of the scale of pumped storage
in the new power system only considers the high cost of deep peak shaving brought about by the minimum technical out-
put of thermal power for coal-fired unit peak shaving, ignoring the economic issue of coordinated operation between coal-
fired and pumped storage units. This paper proposed to use the economic output coefficient of thermal power and the min-
imum output coefficient of thermal power as discriminant indicators for coordinated operation of thermal power and
pumped storage, and incorporate it into the original multi-energy complementary balance analysis model. From an eco-
nomic perspective, the scale of pumped storage was predicted with the minimum total annual cost as goal. Taking a cer-
tain power grid as an example, the process of demonstrating the scale of pumped storage energy was illustrated, which
provides reference for similar power grid development planning and early engineering design work.

Key words: new energy consumption; economic peak shaving of thermal power units; multi-energy complementary

balance; pumped storage energy





