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generator (85 MW)

) - (85MW), 4
(60 MW, z ), 2

10
- 8 [
E 6
1 AKBANEREAE &,
Fig. 1  Structure of hydro generator = 2
o . 1 — 1 1 L
1 KB EIE 5K 0 25 50 75 10.012515.017.5200
/Hz
Tab. 1 Main parameters of the hydraulic generator s
ek Tk g S 4k
PuMW K /(r' mir 1) m,/kg N, /kN B4 A AR SIH 2% % (60 MW, =
SF85-40 /8540 85 150 320000 6610 ]{':] )
. P, Tk, . N, Fig.4 Curve of power spectrum of hydraulic
generator (60 MW, direction z )
; F 2 A AR S R K
, Tab. 2 Vibration responses of hydraulic generator
2 S P/MW Ay P'm A4, F'm A. Pm
4 20.0 94 110 33
, , 1 4 , o) 60.0 78 79 28
3 85.0 97 101 30
80 84 35
, 3
: Ay s A 3 A
3 (y x 24 y
z
2 RBF

2.1 RBF# 20 48 Fe HAAR ) 15 %
5 , ( RBF)

B2 HwFAMNEAE (2

Fg. 2 Location of measuring points



8 AEE I A% R 47
5 Wij 1 ]
RBF
, n ,m d; :
P : 5 G =l x= c@- 1l (8)
t , :
G(t- 1)+ Ag; j= mind(t - 1)
G (1) =
G(t= 1)
(9)
‘ Ag= Ux(t- )= a(t- 1)].
&l 5 RBF#ZF %4 4 E AT IMS
Fig. 5  Architecture of RBF neural network (7) .
’ Y= no (10)
2 9 Y ’W (p
w=2®" D (11)
s ) o) ) ,D
. RBF n Q' = @) D" (12)
" 85 MW
m 2
9 . : 4
K ,3 0.625 25 75 Hz
., 0. 625 Hz
hix,c) = expy - 2 M} (5) Faes 0o.625, 25 Hz
k=1 ik
Fos 025, 7.5 Hz
n 5 Gik
Fis 07.s. s
5 Xk 5 Tk
G 85 MW y
r : T
s y= (Foes Fas Fis Ooes 0as 015)
"= o (13)
[8]
BP RBF ,  Matlab
c 2 2
X 0o , , SSMW
1 c x , 3 ,
) X , , 4 5
1. RBF y(x), 6~ 8

yi(x) = 20 wib(x,c) (7)

J= 1



FFE %: £ T RBFM AW & A% IR IFE 5 $0R Al 77 &

&l 6

Fig. 6

Fig. 7

k3 ARALEEARFFESPORFER (85 MW)

Tab. 3 Identified load parameters in the vertical direction (85 MW)

F>s5/kN Fo 6 kN F7 5 /kN 0, s /rad 0o @5 /rad 075 /rad

72. 522 19. 100 1.500 4. 159 4.707 5. 698

K4 KBALAFRS T (y | ) ZHRFIE R (85 MW)

Tab. 4 Identified load parameters in the y direction (85 MW)

F25/kN F0_5/kN F()_75/kN 02_5/1‘&(] 00_5/rad 00,75/rad

152 659 0. 425 8.237 5. 965 1. 436 4.788
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Tab. 5 Identified load parameters in the x direction (85 MW)

F25/kN F0‘5/kN FQ75/kN 62,5/1‘3(] eus/rad 90,75 /rad
173. 128 19. 100 0.325 1. 097 1. 028 0.374
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2.5 Hz,
100~ 200 kN.
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Identification procedure of vibrating load parameters of
hydraulic generator with RBF neural network

LI Shouju ', LIU Yingxi', SONG Shu<huan’, FENG Yan fong’

( 1State Key Lab . of Struct. Anal. for Ind. Equip - , Dalian Univ. of Technol . , Dalian 116024, China;
2.Fengman Hydropower Plant , Jilin 132108, China )

Abstract Vibrating dynamic characteristics have been unknown but important in the modeling and
mechanical analyses of large hydraulic generators. An identification algorithm for vibrating dynamic
characterization by using RBF (radial basis function) artificial neural network is developed for
multi-degree of freedom systems. By means of measured dynamic responses of the hydraulic generator
at Fengman Hydropower Plant, the indentification algorithm identifies the loading parameters which
include the main frequencies, phase differences and amplitudes of vibrating forces. The artificial
neural network is used to tackle an illeposed problem of the parameter identification and to
approximate nonlinear function relationship between the vibration responses of the hydraulic generator
and model parameters. It is demonstrated that a well4rained artificial neural network reveals an
extremely fast convergence and a high degree of accuracy in the parameter identification of hydraulic

generator vibration.

Key words vibrating loads; parameter identification; neural network; system response radial basis

function



