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Abstract

This design proposes a three-port DC-DC converter for photovoltaic power generation system based
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on STM32, and studies the parameters selection and performance design of the system. The sys-
tem uses STM32 single-chip microcomputer as the main control chip, and a dual-channel half-bridge
DC-DC circuit as the core circuit to form a three-port DC-DC converter. The IR2103 drive circuit is
controlled by the PWM wave generated by the single-chip microcomputer to realize the stable vol-
tage of the load. Using PID algorithm and MPPT algorithm, according to the sampling current and
voltage signal feedback, the system realizes constant voltage closed-loop control, maximum power
point tracking and control of the charge and discharge status of the battery pack. The system mainly
includes a two-way DC-DC module, auxiliary power module, IR2103 drive module, INA282 current
sampling module, OLED module, and so on. In the simulated photovoltaic power generation state,
the system can output DC voltage stably, the load regulation rate and voltage regulation rate are
both below 0.1%, and the system efficiency can reach more than 90%. By optimizing the circuit
structure and algorithm, the efficiency and stability of the system are realized, and its correctness
and feasibility are verified through experimental tests.
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Figure 1. System overall design diagram
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Figure 2. Three-port DC-DC converter main circuit diagram
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Figure 3. IR2103 drive circuit
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Figure 4. INA282 current sampling circuit
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Figure 5. Overall flow chart of software design
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Figure 6. PID control principle diagram
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Figure 7. PWM regulated modulation (the left diagram), MPPT algorithm flow diagram
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Table 1. Adjusting the power supply voltage record
i< 1 AEEBRBEEDR

HEJR LR (V) S R (V) S IR (A)
45.006 30.034 1.207
55.000 30.001 1.205
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U055 _Uo45

S =
’ Uo45
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HH U R Us =45 V B P HUE, Uy 78 Us =55V I 1% HUE, BILE A Sy = 0.199%.
2) HYRHEE Us i 50V I, AP Ry, W% B lo B 1.2 A T/ E 0.6 A, WA 1 #3E R
S, ZEHRNFE 2.

Table 2. Adjusting the load resistance record

=2 ABAHMBELR

LR L (V) it HLI(A) fnth s (V)
49.994 1.205 29.980
50.012 0.598 29.991
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)R YR LR Us 50 V, S FLIE 1o A 1.2 A BF AR 2% (13005 oy, AR, 45 1L L3¢ 3:

Table 3. Records of various indicators of DC power supply
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HRUERIE(Y)  BIAHREN)  BARRA)  flEy)  SEERQ)  fEResmEE (V) AR IR (A)

50.002 25.037 2.537 30.046 1.207 17.198 1.319
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n =10 1000 @)
R
Hrp P=Ul,, B=Uy-ly, R =|UB : |B| , HHESE m =92.807%. RIBMEREIR R A, 5H, RS
FaE TARFERE IRES.
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Table 4. Maximum power point tracking record
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HLJR L (V) HINHIE(V) it HUE (V) T (V) HL I 1 B 5 (%)
54.994 27.451 29.971 0.046 0.010
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Table 5. Adjusting the load resistance record
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HLJR LR (V) it LI (A) it HEE (V) il i 3 FLIAE (A
34.993 1.204 29.971 ~0.469
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Table 6. Records of various indicators of DC power supply
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RUERIE(Y)  BIAHREN)  BARRA)  flEy) @R ERRA)  fEResm i) AR HRIR(A)

34.993 17.566 1.779 29.971 1.204 15.505 —0.469
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Figure 8. Physical picture of the overall circuit
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