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Tab.1 Optimized result for 600 MW turbine foundation
di/m? dy/m? d3/m? dy/m? ds5/m? ds/m? d7 /m? ds/m? dy/m?
[IRGR a0y 5.7390  3.9670 5.0800 5.7610 7.9800  5.4500 7.5510  6.6450 11.856 0
El 2.0000 2.0000 2.0000 2.3744 4.6292 3.8301 5.3903 4.6086  8.177 9
p=1 3.4816  2.5450 2.0850  4.4575 3.0975 5.5175 7.2900 5.4208  9.2150
p=2 2.1750 2.3016 2.3883 4.7025 3.2375 51775 7.3100 4.0125  8.3550
EEI p=4 2.9616 2.0816 2.3550 3.3625 3.4875 3.2025 4.5033 7.3791  6.4250
p=8 2.4850 2.8050 2.1116 2.1175 4.4425 4.5125 4.4367 5.7958  7.2650
»=16 2.6116 2.0216 2.2716 2.4925 3.4525 4.8175 6.3233 5.8875  7.6450
d1o/m? di11/m? diz/m? di3/m? di/m? dis/m? F ZER R/t
[IRGE a0y 3.0110  4.9150  4.6370 7.5720  6.9500 10.8830 2.0000 6 068.15
El 3.4658  3.7692 3.5889  6.5981 4.0928  6.0975 1.6260 3794.31
p=1 2.2083 21700 3.3300 4.7908 5.3125  4.3358 1.4832 3 741.06
p=2 2.9416  4.4900 5.2633 7.0075 6.8375  5.2225 1.3200 3 683.61
EEI p=4 3.9283 51966 4.1566 3.2975 5.6541  4.7791 1.0325 3602.10
p=8 2.9183  3.5433 4.3433 5.1291 2.8375  3.8808 0.8543 3510. 28
p=16 3.5350  4.1033  5.4300  4.4758 3.1041  4.1958 0.663 5 3 461.40

Al 2

300 MW A # L 2 a FEM
Fig.2 FEM of 300 MW turbine foundation



231 A # B I K ¥ % # 4 55 %
%2 300 MW A 5 L2 a1 f 45 R
Tab.1 Optimized result for 300 MW turbine foundation
dy/m? dy/m? ds/m? dy/m? ds/m? ds/m? d7 /m? ds/m? dy/m?  dyo/m?
Ik crans 6.3840 4.2400 11.5500 12.7050 3.1080 2.3980 3.5970 3.9570 2.5420 4.6160
El 2.922 1 3.7276 6.2821 8.2318 2.5000 2.2827 4.0675 3.6889 3.3000 3.8682
p=1 5.916 7 5.3808 2.2958 6.7350 3.0691 2.6500 4.4352 3.4694 2.6115 5.8173
p=2 3.5120 1.0926 11.3876 3.5850 2.9632 2.6323 2.8588 3.0600 2.8635 5.8332
EEI p=4 2.6102 1.013 2 8.9523 1.2450 2.9808 2.944 1 3.4823 3.2011 3.2145 3.9432
p=38 4.886 1 3.2367 4.3252 1.8750 3.0955 2.0088 3.3294 3.7376 3.196 4.610 2
p=16 2.196 6 3.3993 5.0370 2.1751 3.6206 2.0000 2.7000 3.9081 3.0566 5.401 3
du/m*  dip/m*  diz/m*  du/m* dis/m* dig/m* dig/m? F Lt BT/t
R Bt 4.1230 7.5700 4.8410 11.9710 5.0100 5.0100 9.3310 2.0000 4 653.01
El 3.8119 9.5914 6.2900 15.1940 1.7700 3.8000 6.5792 1.8370 3 499. 99
p=1 4.6011 3.0132 3.5975 15.486 1 4.4549 4.3797 4.3852 1.8122 3 363.26
p=2 2.926 8 7.7744 5.2446 5.469 7 5.5679 4.0620 3.8558 1.7925 3 135.50
EEI p=4 3.114 6 8.3173 6.2794 3.1173 5.7070 6.2855 5.7617 1.7734 2 907.57
p=38 4.9610 5.9785 3.1962 7.5944 2.4795 5.1738 6.1323 1.7608 2 844.19
»=16 2.7000 5.7500 4.7448 9.4065 2.7309 4.804 3.3000 1.7401 2 627.85
%3 bR E
Tab. 3 Speed up ratio and efficiency
g b e
p EI EEI EI EEI
600 MW 300 MW 600 MW 300 MW 600 MW 300 MW 600 MW 300 MW
1 _ _ _ _ _ _ _ _
2 18812 1.9019 1.9124  1.8943 9406  95.10 9562 94,72
4 3.529 4 3.428 5 3.5619 3.390 2 88. 24 85.71 89. 05 86. 48
8 6.411 3 6.460 3 6.355 0 6.433 3 80. 14 80. 75 79. 44 80. 42
16 11.950 2 11.904 4 12.0822 11.9760 74.69 74.40 75.51 74. 85
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A parallel multi-objective optimization method for turbine foundation

LI Zhao-jun'*, LI Zheng'?, ‘WANG Xi-cheng‘z, LI Ke-giu'

(1. School of Computer Science and Technology, Dalian University of Technology. Dalian 116024, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China )

Abstract: A parallel multi-objective optimization method for turbine foundation is proposed. The
problem is described as to find the design variables which get the minimum values of a turbine
foundation’s mass and maximum vibration amplitude. The mass of the turbine foundation is a linear
expression of the beams and columns’ cross-sectional area, and the vibration amplitude of the
foundation acted by additional disturbing force can be calculated by black-box functions. Based on the
simulation model which Kriging surrogate function established between the cross-sectional area and
the vibration amplitude of the foundation, an entropy-based expected improvement criterion and a
parallel strategy are developed to improve the computing accuracy and the efficiency, separately. Two
practical turbine foundations are investigated as test cases, and the experimental results demonstrate
that the proposed method could be effectively used in this kind of engineering optimization problems

with satisfactory optimization solutions achieved.

Key words: turbine foundation; multi-objective optimization; Kriging; parallel computing; expected

improvement



