Controller Design

0 Procedure
@ Design torque loop (fastest) first
@ Design speed loop assuming torque loop to be ideal

@ Design position loop (slowest) assuming speed loop to be ideal
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Design of the Torque (Current) Loop

Simplifying assumptions

TL
la (s) Va(s) 1R, |[la(s) Tem o
, PI k - T k > 1
k
la(s) E
O Interleaved a8 - o Mal Ry | 1a® | [Tem | 1 |om
PWM | + T
loops redrawn i b 1+ 57 sJ
as nested loops keky
la(s) sJ
0 AssumingJ U
. . * V,(s I5(s
high enough, inner la(s) if,, s o a®) | 1/R, a(®)
loop can - s\ ki 7kpi 1+ 57,
be ignored

Gy oL(s)= k;' {1

© Copyright Ned Mohan 2010

o

Pl controller

1/R,

S
+ K
ki /kij1+STe
., PPU ——

motor



Design of the Torque (Current) Loop

Selecting Parameters
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Design of the Speed Loop
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[0 Assume current loop to be ideal; represent by unity
[0 Choose crossover frequencyac,, an order of magnitude lower than ac;
[0 Choose a reasonable phase margin dpy

open loop closed loop
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Design of the Position Loop
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[0 Assume speed loop to be ideal

[0 Proportional gain (kpy) alone is adequate due to presence of pure integrator
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Further Issues
Feed-forward: o improve dynamic response

Process computer
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Summary

Controller Design

0 Procedure
@ Design torque loop (fastest) first
@ Design speed loop assuming torque loop to be ideal

@ Design position loop (slowest) assuming speed loop to be ideal
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