538 % 5594 A ERBEY D EH Vol.38 No.9
201045 H 1 H Power System Protection and Control May 1, 2010

EAFE PWM 2237 35 LE DB Rz S 5 Rl IRAME =

xR, BUTIE T, R

(.S IEFELEZLEFR, Wb HE 411101; 2. AL 0 HaE kel B, #ég kiV 410015;
LB ARFE, Hd kIE 411105)

HE. 30 7 48 PWM A S ) -4k 35 ) (PR) 5 LI R ATAAME IR 69 k. R Lo s bb -k dsh] 55 . Mk ed48 A A&t
BRI R A AME B R,. 554000 PLIE4H B 40 2 SR b i8R A de h) 254000, b Bl ibdRIEH B LM E, X
PRV IR BT, BATIR AT, IR 69 B B E AR A AE THE S B TROME R S ILA) R AR AT AME S, T# %
ARG AR YA, MERTEAAMESRE T TANORN G EFRES T, TAINE TIHLERIET 24 LA BIFHFEANK
e An AT A MR

KEHEIE: PWM B R, rbfl-idRdsdl; AIATAMZ 2 AR AR R aE

Study on control strategy of a proportional-resonant control scheme with feed-forward
compensator for the single-phase PWM rectifier
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Abstract: A novel proportional-resonant (PR) control scheme with delay-less feed-forward for single-phase PWM rectifier is
proposed in the paper. The controller consists of a proportional-regulator, a very fast angle estimator and a feed-forward compensator
without delay. Compared with traditional PI control and multi-frequency proportional-resonant controller methods, the
P+Resonant(PR) control structure is simple and can reduce control time delay significantly. The proposed delay-less feed-forward
compensator uses the estimated and one-step predicted value of the source voltage and the source current to avoid the adverse effects
caused by the one-step delay, measurement noise, and harmonic component of the source voltage in the feed-forward compensation
process. The simulation results and experimental results verify the feasibility of the proposed control scheme in both the good
sinusoidal reference tracking and the disturbance rejection.

Key words: PWM rectifier; proportional-resonant (PR) control; feed-forward compensator; phase angle estimator; time
delay
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Fig.1 Single-phase PWM rectifier
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Fig.2 Block diagram of the proposed controller for a
single-phase PWM rectifier
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Fig.3 Block diagram of the novel proportional-resonant
controller
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Fig.4 Simulation waves based on conventional PI controller
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Fig.5 Simulation waves based on the PR control scheme
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Fig.7 Experimental results based on the PR scheme
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