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A Permanent Magnet Pole Shape Optimization
for a 6MW BLDC Motor by using Response Surface Method (I1)

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+A) 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 6 MW BLDC motor, and
the cogging torque is reduced to 19% of the initial one.
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<E 1> 6MW BLDC HE7|2| At

Parameters Value Unit
Maximum output 6000 kW
Rated voltage/current 750/ 500 V/A
Rated speed 150 rpm
Number of phase 24/12 phase
Outer diameter (stator/rotor) | 1750/1500 | mm
Air-gap length 10.0 mm
Stator core length 2600 mm
stator slots/Rotor PM poles 192/32
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multi-objective Pareto optimization ©°| <713 Latin Hypercube
Sampling(LHS), response surface method(RSM)3} &7 (1+A) A 3}7]
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2.1 Pareto Optimization2 0|8t Latin Hypercube
Sampling strategy
Latin  Hypercube ampling strategy (LHS)+= AL o7
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dof ZHEE 4FIE WA 714 SR (multiquadric  radial  basis
function)Z ©] &3t} o] algorithme L3 204 BEupsel o] 4 &
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Initialization
(FEM. Objective F)

Generation of Initial Sampling Data
using LHS (whole space)

!

Construction of Response Surface
- Optimal shape parameter
- Find pseudo—optimal point : (1+A)ES

Generation of Additional Sampling data
using LHS (reduced space)

<8l 2> Flow chart of LHS algorithm with ES

2.2 RSM with Multiquadric Radial BaS|s Function
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+ design parameter vector, 5
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Rotor yoke
<&l 3> Arc length optimization model of PM
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Third iteration(48 samplin
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0 1 2 3
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<718l 5> Average cogging torque of the optimized

model
yA ..
Original shape
i L R

hy= 0.6 [mm]
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