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Abstract. As the position of new energy power generation becomes increasingly crucial in the
energy system, its inherent volatility and uncertainty have given rise to numerous severe challenges.
This study conducts an in-depth exploration of the coordinated control technology of photovoltaic
(PV) and energy storage. By establishing a power generation system that integrates PV and energy
storage, leveraging the generator-like characteristics exhibited by distributed inverters, and applying
the small-signal model analysis method, the control strategy is optimized. Based on the
MATLAB/Simulink simulation platform, a PV and energy storage power generation system and a
three-phase off-grid model have been constructed. The technical approaches to enhancing the system
penetration rate and improving the performance of the microgrid are emphatically investigated, with
the aim of providing solid theoretical support for addressing the difficult problem of the stability of
new energy grid connection.
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Figure 1. Brief Schematic Diagram of Photovoltaic and Energy Storage Power Generation
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Figure 2. The Principle

of Photovoltaic Power
Generation

2 fERE R G R LR

PR R PR R 20 A RIS TS R AT BENL P B Re e, 45 20 A sCREVR 1 AT H
VEXHMM RS e 1847 B R E 2. hRE RGN IZ LA, TR BRI, AilE
B ARG (BMS) MARKIAGHN, MUKIHERMAEMIIGE, TEEEH 7 R
SRR EE.

PR AR TR g, S8 LARIR VO, PO SR RE AT, IR E R
FULRIAREFE, SOV R Z N HU A REBOR. VI K At 4L 75 A, 7538
i BMS SCHLSERF M, 20, Ry R 2SS DR, RAUAERE R Gul H R =
DA HAL IR, BFE R B R e, Rt R B s AR AR RAL B, A
HE T IOV IZ O RE R ST J T K T I LR JI I, F b A A7
RGuIaAT; k2, Hilss i Dl 2 Rae i, ISt R E AL se R A

2.1 E R R AR R B

IR ARGt & B3 Frosiin & il IE R 4 G
JEFANERES . [ AR s vHE Xk A FL Tt PO R HRL AT, e Kl S ) B SR TR FE
LS de H IR R, R IR Ox L s, A S ANy HUIRES (SOC) S S IE 1L
rbs . BEAh, RGEBTIE L G R XN RO RIE LR H S B &, &
PR € HIB BB ORTSCRIR S (DOD), Bk il 82 T8 R 3 250 Fe il P T A 2 S L
L I AR A AR R T PR 22 SR AT, 2 T R M FL Tt T A R AR SRR e T

Grand Altai Research & Education Hayxa n o6pasosanne boabmioro Aaras
Beinyck 1 (24)'2025 10.25712/ASTU.2410-485X.2025.01 139



CeteBoe nspanue CoBera pekTopoB By30B boabmioro Aaras

3 & it Y [4]
Figure 3. Simulation Model of Storage Battery
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Figure 4. Structural Diagram of Bidirectional DC/DC Converter
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Figure 5. The Structure of Photovoltaic and Energy Storage Power Generation System
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Figure 6. The simplified circuit and its equivalent circuit
of the photovoltaic and energy storage system
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