#53% 458 M #HE R Vol.53  No.8
2024 4F 8 /1 THERMAL POWER GENERATION Aug. 2024

DOI:10.19666/j.rlfd.202405102

HR O 45T E Kk a9 2L A
% ouk ok Ht R

FEML, RENRY, FHR XX, ZRE?
(LEFARRA P MRS HFL P S GbF Tk k), % 100144;
2ERCHEAMFERAA LA MRS, LT 102200)

i E]RET—HFAEL)RALTHRE KBGO ERI RN T %, ZH%ERTHELES
AP ARSI, EZT S AAAERAER, B, SHFEEFRFLERR
MANGFEIP, ARAGFSITRARLA BAR, RS, AMIKE; AR BT
Ry at, FURRYGFLELBITRARKAN BARST AL, A N otay & B85
BB AT AT, it 5B IAS EM A F N RR S F TRk R, RE,
& B IEEE-33 % S 47 47 AL, Ril FraRAEAI 64 b, BRI R B & 45473 B AR A
BT BN, AT BB FRARE X IZNIEAT,

(X % A ARAGEE; A%, AR, AR, AR,

53(8): 20-29. LI Jianlin, KANG Jingyue, XIN Dixi, et al. Research on double-layer optimization site selection method for energy
storage with grid-forming demand in new power system[J]. Thermal Power Generation, 2024, 53(8): 20-29.

Research on double-layer optimization site selection method for energy storage
with grid-forming demand in new power system
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Abstract: A double-layer optimization site selection method for energy storage with grid-forming demand in
novel power system is proposed, which considers the response of energy storage to peak shaving and frequency
regulation in the power system and establishes a multi-objective double-layer optimization model. The operation
layer counts the wind and solar power abandonment and network losses into the economic penalty, and takes the
optimal annual operating cost of the system as the objective, considers the benefits of peak shaving and frequency
modulation. The planning layer evaluates the security of the system and models the system by taking the optimal
comprehensive annual operating cost of the system as the objective. Simulation and analysis of the algorithms are
carried out using the improved empire competition algorithm. The peaking and frequency regulation economics
and energy storage siting in the optimal scenario are illustrated through multi-scenario comparisons. Finally, the
IEEE-33 node arithmetic system is simulated and analyzed to verify the validity of the proposed model.
Furthermore, uncertainty factor indicators are selected to conduct sensitivity analysis on total costs, and the
indicators that need more attention to affect economic costs are determined.
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Fig.1 Structural diagram of the two-layer optimization model for grid-configured energy storage
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Fig.7 The sensitivity analysis curves
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