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Abstract

This paper describes a combinational method to compute the global and local solutions of optimization
problems. The present hybrid algorithm uses both a genetic algorithm and a local concentrate search
algorithm (e. g simplex method). The hybrid algorithm is not only faster than the standard genetic algorithm
but also supplies a more accurate solution. In addition, this algorithm can find the global and local optimum
solutions. The present algorithm can be supplied to minimize the resonance response (Q factor) and to yield
the critical speeds as far from the operating speed as possible. These factors play very important roles in
designing a rotor-bearing system under the dynamic behavior constraint. In the present work, the shaft

diameter, the bearing length, and clearance are used as the design variables.
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Fig. 3. Schematic view of turbine and generator

ﬂ.
g

Fig. 4. Shaft model of 1000 MW LP turbine

Table 1. The configuration data of LP turbine

Power rating 1000 MW
Rotor weight 1427.89 kN
Rated speed 1800 rpm
Stages 14 SF
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D = 762mm, C = 0.0338mm

E HAAE 3ALALE 3600 pm 282 3
=0y, o 895 cpm o} 1 X JPEEE 21 Yo
weA FAAA EAGERA A 23)F Zo] A

< 1A JEETdAA FANES
‘é&}%ﬂi 13 J8&EE BEe Aog HAY

@, (x) — @y
0 @, O,

A71A Kx), @ (x) % o< AAAL $%F,
IH4A%F, Q factor & YEUH, ofH HA i 9
0 = AE i 2 2ddlolHe =7 Fuge Y
[2u1=

a3 o, p YL yE ZZY EHFS o
& A FeEEAR 92T 2ol 4RHUG.
o=l p=1,

=2 (24)

N
2
)
g
g}
o
-
il
flo

7z 99 2717 A=

27 Qi 27 FIAFCE YFOoFLEA
F393 ARY. 28 H7] ALddF ZAERASE
TE 2 3 YBEEEY SRS AYE 51
W7o vdde 93559 Q factor & 1(i=1)
A REE 7|Fog &Pon, AAd sevg
259 9= e 2o

d,+Ad, ~5%<Ad<5%, i=11t067
dy<d, <dy<d,, dy,>dy, >d,>dy >d, >dg >dg
540mm < B, <640mm, 123mm< B, <800mm

A7A 4 =i WR 284, B 9 B, 2 wWjoly
o] Zo)g}t AAL Jehi

Table 2. Shaft diameter, bearing length and clearance
for original and optimum designs.

Diameter d; (m)

Element No. Original design Optimum design

6 0.7620 0.74142

7 0.7620 0.75031

8 0.7620 0.75518

9 0.7981 0.78686

31 1.0986 1.10855

32 0.9779 0.98473

57 0.7620 0.77682

58 0.7620 0.77540

59 0.7620 0.74413

60 0.7620 0.73870

61 0.7255 0.71422

Bearmg element B(, Bd

. By 0.610 0.632
Bearing length (m) B, | 0584 | 05%
.. Bs 0.762 0.739
Bearing diameter (m) B 0763 0766
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(a) Original shaft model
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(b) Optimum shaft model

Ztilly

Fig. 5 Shaft shape before and after optimization

Table 3 Total shaft weight, Q factor and the 1* critical
speed for original and optimum designs.

Objective function | Original design design
Totai weight, W (x) 1427.88 kN 1425.84 kN
Q_factor, @, (x) 56.1396 48.710

1* natural frequency,
@y (X) 894.8 cpm 892.9 cpm
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