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The Analysis for the Influence of Shaft Length of Turbine
Generating Unit on the Self-Excited Vibration
MA Wei, NAN Haipeng, LIANG Wuke, ZHAO Daoli
(Faculty of Water Resources and Hydroelectric Engineering ,Xi’ an University of Technology, Xi’an 710048, China)
Abstract; This paper studies the relationship between the shaft length of turbine generating unit and the
critical rotating speed. It is obtained via theoretical analysis and calculation that the shaft length of tur-
bine generating unit has bad little effect upon the first critical rotating speed, which has a limited effect
upon changing self-excited vibration of the unit. Based on this conclusion, the further inspect is made in
the unit axis. It has been found that the vibration problem can be solved by adopting changing corelative
sensitivity parameters such as appropriately increasing the guide bearing clearance and the sealing clear-
ance so as to avoid the huge losses caused by the invalidated transformation of the generating unit to the

hydropower plant. The long-term practice of production operation indicates that the operation of genera-
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ting unit is stable.

Key words: turbine generating unit; critical speed; self-excited vibration; shaft length

—H LSRN, i 1o 2l A2 7K 5 L B4 Al
AR R S B OIS A L2 Ak 575 i Ak S sl L
FARSIAY FY o RS K5 A i HILEH Il 5 e T )
CALISERVEIW SN i S DUV IE 2 G ER e
BOm = U SE L 5 X BE IR T | R AR
Jrih R SR SR R B Sy A T T
R A B A e A S Y B R T R 0 B 0 B A
i SIERS

[l N AE L T 2005 4F 5 At 23T 1 6%

IFE HHR: 2011-01-12

T 27.5 MW (157 fils UK A K bl K AE LR
TR GH , AHLEUE )2 25. 8 MW, fie Rk Sk
h85.72 m, &iE KKK T3 m, FiE K H#E Sk 300
/min, B EHEKE RN 2.2 m, B R B KN 10. 958 m,
EHABTTI, K HLAE T 5 Rk 2= oK S4b
SR ORAE 1y 7™ B AR 5 A5 LA A B T I 3F (%
i BN R E IR AT A R FE R AL, b LG R A
WERSTR R E R B Oy, SIS ER A IO
HIIERE, ZZ2 AL LR A4 IR B R —

EEWA : Bt BHOHRIZE G T BN H (SI08E222) s PP #F JTRA ORI 2 6 ¥ Bh 3T H (08JK390) .

EEE ST SA(1971-) 20 BRPGPY 22 A, 1l A B 05 1) g Kk e AL i 9 sl 5 4 . E-mail : mawei @ xaut.
edu. en, FFRNE(1963-) , 55  BRPUHLI N 1L, 2082, (0 W58 07 160 DA /K g AILZELAR S s 0 - 5 a2 Wi A 4 v
AR 512 W% . E-mail: hxnhp@ 163. com, Z2ECEH(1965-) , 55 BRPGHR KN, 1L, B, BE 5207 16 0
IR IHUERIPEA B il K 48 A LA LIRS HE DN 5 B B2 Wi 4% . E-mail : liangwuke@ vip. 163. com,,



T4 K UL T ) R 30 P S 197
PICIEART . HRAEHLALSh 7 0 R IS 3R ) Z, = [M,0,%,a]" (1)
W5 5L I 2R M5 S, LA B0 9 0N 12
Hz 747, SHLAL—Br i B s & . 22 RERL it Wi
R R e PALEe T ES e AUV s !

S AR O A SR A, SR K !
BREEAE, THIK FEVEE A, 6o 1 1 P [ R 2
FA SN, % T BIF 5 a4 X L2001 SR 0 1 B 2 3
R , IR A 9 R AR S REAT U e L el B
SR SR, 2245 v 0 SRR T R A 2K warLj
A5 ST TAE st R AR LALLM DC IR 2K, PR
X LA K FE LA I S P B i B Vi
S WL B R 3D ) 2 R T A B T I B
1 HAHRER
7 VN s
TR R R LALAE g —Fh £ R e T 2 40, b K N

i 4 3 14 T 8512 22 2R A 388 8 1 0 A ROt
5o Forp AR I 1k 0 D0 AR T e 1) 2 RO B AR
G Eh BE B INTITSE A , F 45 Bl S e i i 5,
TEANIR], R Py fa] R, JSA fift DR 5 8l g 2 TR AL — o
AROTIE" o AIEIGZ T R R A I 4 B
{EANEGRE I — R, R % 8 T — b Riceati f2 324
B X — T ARk R T 5 A0 5 A
b HATHRORT I i SORUEAS R BRI T3
AGUn A EGE A A2 T N

>R JH Riceati 1% 38 RE 35 71 50 AL Bl A% i 5 %
M, G 2 R G T R AT B R R S
R 1B B A BN SRS T AT £ 2 A
JRCE AR, PP g 2 D i A S 3 S A A S A TR
A [ ] A3 5 AR, AR5 M 5 2 1l il SR A5
B AT — A -5 2 7 R 2 ) ) X YOG
F 38 1 X 5 SRR iR SR B T, BT A
PRI T 2R G 25 Bl S5 e

XFF A AR R AL, B T SORTEK
VTG PR LA ELA oy T T FR B 22 R Kl A
N ZR G SRR ) [R VR R T 7E I 5 S A AR
Hh] 220 2 SRR X TSSO MR o LI, %)l
XK HE 5, HE A e i 3 i B 2 1 — 4> 1
W (o TR y 1) AR 1) 25 IR SRS, ] 75
PIRGEM I S5

S DM VIR LR R TR N e G
HA N A BEEA LA HE SR 5 o B A (4
P17 ), % B8 1) P FG Jo ) <5 A T i P B e
e BRI A5 R T BEAE S O — A Cn
B2 IR IR R Z;, %55 8 i A
MR OIS x, BEFA o, EHE M, AT T Q; 4, B .

K1 AErp g
Fig.1 Model of dumped mass

E12 HaftE )
Fig.2 Mechanic analysis of component
Riceati {35 2 1z T2 8 (1) iy
REREICE S Aliel PIL, D
_Jf
z, = {e} (2)
A, U e R IR EER S 1 B Z, T B FER
2AICERAN, tef; HARPIITR AN
B 1RO R R G h o A, A 5 R A
M, =0,0, =0, =0 (2) W iff, = [M;,QL-]T,
tet, =[x, 0, 1" AHABFTA T AR ) k2 [R] 1Y
KAAERN
f
3
ﬁJi (3)

ull u12

-

i+1

U, Uy

)
=



VU2 BT R 274 (2011) 55 27 545 2 )

1 1
[u, ] —[0 1]
l(mw’ - K, J, -J)e
(u,], = [ ( ) ]) ( ! ) ]
mow” — K; 0
& &
TEI @(1 —U>
[uy ], = )
L N
El 2E1
luy], =
{1 +L(1 ) (mew® - K) l+i(1 —J)w
6EI i 2EI “» d
21751(’”‘”2 - K 1+ ELI(JP - Jpw’
(4)
¥ (3) I, 15
{%f%ul :[u]]]£§f€i+[u12]£{e§[ (5)
et = [uy I 4f1, + [uyl lef,
5] A Riccati 484 .
{f}z = [SJi%e}i (6>
¥ (6) RAK(S) ,15:
{{e}g = [quS+u22][1{e}i+l
il = [ulls +u12L[”2ls +u22];l%e}i+1
(7)

X HA(6) () AT
(8] = [uyS +u, ] [uyS +u,] (8)
HI TR LA ERTE 13 AR f = 101, el
= 101, ik (6) AMELS], = [0] EHHK
(8) MLAIMRAFRNLS ], [S]5, -, [S T yno

oy T i A S RS v = 10, fefy,, #
FO} AT, =0(6) AAEZEMRAFFIFN
1St =™ 2o (9)

2 (9) B AT SR HUR Ge 45 Bl S Sl 4 05 2% 5
Rt AT A— 5 18 KA A 3R (8)
HEAT B 4 , A5 B X PR AR R A | S |y, ,
IR AR N B A AT, 0 A R A Al bRt b 26, )
LS 1 S|y, = 0 A7 -2 58 % R fr e
MR BRI TR B 45 B I S o R
2 HEER

WA = RN RTS8, R
5 s S 0 A 1 SR A B i o B 21 A
L5 L [ R G, SRRER BB C =0.3
mm (JHAERIE 2 3 x 10° N/m) #3208 F ok Iy ik

X LA I A AT 1R

3 N EHLH ORI ) i A i i a5 2R
Pl A A it 2 s BT XS A A AR A BRI A 2% il 5L
HUE o AL AR BR ORI AT LU H— B i 52
A 998. 2 r/min, iR FLEEH A 1 968. 3 t/min, K
AL AT e P A2, 3R 1 25 ih T
FE K ES ALK o3 0 40 F A [m) S A, A — B L By
fe 554 13

"

8], | /101

[ T T N T DA |
~N N R W e O = N W

0 500 1000 1500 2000 2500 3000 3500
M FL4% 1% /(r/min)

B3 AL P
Fig.3 The critical speed calculation
1 HLALIE T A K A A
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