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A Permanent Magnet Pole Shape Optimization
for a 6MW BLDC Motor by using Response Surface Method ()

Sung Hyun Woo, Hyun koo Chung, Pan Seok Shin
Department of Electrical Engineering, Hongik University

Abstract - An adaptive response surface method with
Latin Hypercube sampling strategy is employed to
optimize a magnet pole shape of large scale BLDC
motor to minimize the cogging torque. The proposed
algorithm consists of the multi-objective Pareto
optimization and (1+}) evolution strategy to find the
global optimal points with relatively fewer sampling
data. In the adaptive RSM, an adaptive sampling point
insertion method is developed utilizing the design
sensitivities computed by using finite element method
to get a reasonable response surface with a relatively
small number of sampling points. The developed
algorithm is applied to the shape optimization of PM
poles for 6MW BLDC motor.
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¥ 1. Specifications of the 6 mw BLDC Motor

Parameters Value Unit
Maximum output 6000 kW
Rated voltage/current 750/ 500 V/A
Rated speed 150 pm
Number of phase 24/12 phase
Quter diameter (stator/rotor) 1750/1500 mm
Air-gap length 10.0 mm
Stator core length 2600 mm
stator slots/Rotor PM poles 192/32

19 1. 6MW BLDC motor to be
optimized.(1/32 Model)

2. Optimization Algorithm and Strategy
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1% 2. Flow chart of LHS algorithm with ES

2.1 Pareto Optimization2 O| &%} Latin Hypercube Samp
ling strategy

Latin hypercube samplinge ‘3¢ A& 32
o] AA Wy oIn[8], Latin hypercube samphng% n
X k ggolt}, 7l n & MEY FAE Holg 9 7
4 olal k ¥ AA ¥ AF o). Ly MEEe B
43 FEo ZASAY n FeE UyolRn 79 k
HL 7td W4EY A4 HYd 2AsS (1, - - -,
njo 2 Qe wdsicl HA=Z, LHS“ dej A<l Aol
b3ttt &AE 2 3.(a) A B 5 AR, 493
o2 Mg LHSE $x ¥& 438 7o, 458
ATRE 9%, A9 5 Yr},

¥
. ] H b . *
st o, ¢ og .
. *
- H .
osi* - 06! . *
» .
o . . g ! . .
o4 . o.ai .
. i 'Y
* L 4
02} ‘. u.:i . .
- ° ; *
[ S N R > ®,
%7 04 a8 o 0 02 04 a6 08
x "

(a) Random LHS
193, Example of Latin hypercube sampling design
of size n=20 with two design variables

(b) Pareto-optimization
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2.2 RSM with Multiquadric Radial Basis Function
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19 5. Results of arc length optimization(2.67 deg.)
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1§ 6. Cogging torque profile at the 3rd iteration
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