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New Anti-windup Strategy for Pl-type Speed Controiler

N
{(Jong—Woo Choi -

Sang-Cheol Lee)

Abstract - This paper proposes a new anti-windup strategy to suppress integrator windup for PI speed controller and
to be implemented on the existing system with minimal modification. When the speed control mode is changed from P
controller to PI controller, an appropriate initial value for integrator is assigned. This value restricts overshoot and high
settling time. Also, the proposed method guarantees the designed performance independent on operating conditions, ie.
different set-point change and load torque. Simulation and experimental resuits for PMSM speed controller have shown
its superior control performance compared with the conditional integration and tracking back calculation.
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Fig. 7 Speed responses with conventional Pi controller : simulation results at (a} no load, (b} 50% load, and experimental
results at (c) no load (From the top : speed reference, speed response, current command, integrator output)
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Fig. 9 Simulation results for speed responses at no load with (a) tracking back calculation, {b) conditional integration,
and {(c) the proposed anti~windup scheme (From the top : speed reference, speed response, current command,

integrator output, speed error)
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Fig. 10 Simulation results for speed responses at 50% load with (a) tracking back calculation, (b) conditional integration,
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11 Experimental results for speed responses at no load with (a) tracking back calculation, {b) conditional integration,

and (o) the proposed anti-windup scheme (From the top : speed reference, speed response, current command,

integrator output, speed error)
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