455% T 2AHAE VoI55  No.7
2026 4£ 7 A THERMAL POWER GENERATION Jul. 2026

DOI:10.19666/j.r1fd.202511025

QLFrE O HHRBRBREOUBES LS
& t. FA AL FE R e R

Tee? F RV, IFEY, K OEM J#ER,
KAA Y, B MY, A E

(1 e RFUBREFEHNLEZAKFT T RERE, b 102206;
2. el A KR A HAR TALF %, dLF 102206)

K] H] [EX])] BT RER ALK ENE T LT 1680 GW, H ALk EAlaBpestd 7
AGRTHRATRETZHER, CAFHAEABRKBRE AR TZR, REHBRAET, &
FHIFERYE, R T IEGIPIFARRARGAERER, [FR] ALRZRAEAT RS
R AR R ELABERAGB ORI A, AT T @, ST R wssEs e, BRRK
KXEARGRETEREE (e AR, 3R BRHA EsEM) BN 16 MR LB KB 5,
BAA T M E P RN T T FHAEL, URARM, RARRSARMGHERE . £
BATHMN T E, AXEE-FHFRF ., R R QM AR PA%ER ) = KBRS R
Ww, FHREEAT Gk sh TR, MR e n) 525%154n Qe KKs .,
BAEIR) ETR—ERET oM, AR BERAANKNETEMNFEERET R
RiE, EARNE T @, BET “BGRIBH-RBABE-FEER” 2T HL, E47T
TR E THEETEHERRDEERSURE k. [RZ2YRE, ALBRZ T4
W GAE, BRAAIFRHEAR, AESEABMRIAERFARELE TG, KEXKE
RGN RGP R4 MEGAX]., T EETRE ARG ESAE EH RIS,

[x # i8] ek, HRBAE; RAM/ES; FMAHR; RREABITRS

[SIAAIERN] 24444E, 2, TH4E, F LAFHAEES5FTRRLCBESFE R, PN AR BT TLEE[]. &
71 &R %, 2026, 55(7): 1. Wang J J, Li H, Wang W J, et al. A review on the design, evaluation, and planning configuration of
integrated electrochemical energy storage power stations and renewable power plants[J]. Thermal Power Generation, 2026, 55(7): 1.

A review on the design, evaluation, and planning configuration of integrated
electrochemical energy storage power stations and renewable power plants

Wang Jiajia?, Li Hao'?, Wang Weijial?, Chen Lei'?, Kong Yangiang*?,
Zhang Dongyue'?, Cui Liu*?, Yang Lijun?

(1. Key Laboratory of Power Station Energy Transfer Conversion and System of Ministry of Education, North China Electric Power University, Beijing
102206, China;
2. School of Energy, Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: [Significance] The installed capacity of wind and photovoltaic power has reached 1 680 GW in China.
However, their inherent volatility and intermittency pose higher demands on the flexibility and regulation capability
of the power system. Electrochemical energy storage (EES) has emerged as a key technology to support high-
penetration renewable energy integration owing to its advantages such as rapid response capability, high energy
conversion efficiency, and favorable economics. [Discussion] This review systematically explores the core issues
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of integrated electrochemical energy storage power stations and renewable power plants. In terms of system design,
different topological configurations of EES connected to wind power, photovoltaics, and hybrid wind-photovoltaic
power plants are compared, with their technical and economic performances being assessed for connection at
different locations (DC side, AC side, and substation side). The analysis indicates that centralized AC-side
integration holds an engineering-dominant position, while DC-side coupling and AC/DC hybrid configurations also
show technical potential. For operational evaluation, focusing on three typical application scenarios (smoothing
power fluctuations, improving generation forecast accuracy, and enhancing peak-shaving ability), this paper places
technical indicators (e.g., fluctuation suppression effect, charge/discharge characteristics) and economic indicators
(e.g., cost-effectiveness, investment return) within the same framework for analysis, thereby providing a quantitative
basis for the optimal operation and informed decision-making of source-storage coupled systems. With regard to
planning and configuration, a generalized methodology characterized as “scenario-driven, strategy-coupled, and
capacity-adapted” is proposed, and the control strategies for energy storage operation as well as the power and
capacity sizing methods under different scenarios are summarized. [Prospect] Finally, this review highlights future
key directions including coupling with electricity market mechanisms, integration of artificial intelligence
technologies, and development of multi-type energy storage complementary integration. This review aims to
provide a systematic theoretical reference and technical guidance for the planning, design, and operation of source-
storage coordination in new-type power systems.

Key words: electrochemical energy storage; renewable energy power generation; system coupling; evaluation
indicators; configuration and operation strategies
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Fig.1 Connection modes of the electrochemical energy
storage system integrated with wind power station
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Fig.2 Connection modes of the electrochemical energy
storage system integrated with photovoltaic power station
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