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Fig.1 Block diagram of single-phase

PV grid-connected system
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Fig.2 Block diagram of data acquisition circuit
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Tab.1 Data acquisition table
JEA ety DSP AR A
HWARIE/V I MR/ V
-2.50 3746 -2.502
-3.00 3119 —-3.003
-3.50 2678 -3.500
-4.00 2345 -3.998
-4.50 2082 —-4.500
-5.01 1871 -5.010
-5.51 1702 -5.508
-6.00 1562 -6.002
-6.50 1442 -6.501
-7.00 1339 —-7.001
-7.51 1248 -7.512
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Design and implementation of photovoltaic grid-connection controller
based on DSP and FPGA
ZHENG Fei,FEI Shumin,ZHOU Xingpeng
(Key Laboratory of Measurement and Control of CSE,Ministry of Education,

Southeast University, Nanjing 210096, China)
Abstract: A single-phase PV (PhotoVoltaic) grid-connection control scheme based on DSP and FPGA (Field
-Programmable Gate Array) is proposed. The DSP is responsible for the voltage-frequency-conversion-based
high-accuracy data acquisition, MPPT(Maximum Power Point Tracking) and voltage control loop. It transmits
the calculated MPPT current to FPGA via serial peripheral interface. FPGA is responsible for the grid
-voltage digital phase-locked loop,current deadbeat control and SPWM drive algorithm. It controls the on-off
of inverter arm switches via the drive circuit based on HCPL-316] optical coupler. The proposed scheme is
applied to a 5 kW single-phase PV grid-connected system and experiments show that,the controller integrates
the fast computing capability of DSP with the high reliability of FPGA  resulting in excellent grid-connected
operating performance.
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