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Faults analysis and treatment for vibration in stator housing of nuclear power
turbo-generator

HU Qilong, ZHANG Heng, ZHANG Weijun

(Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China)

Abstract: The vibration mechanism and characteristics of stator housing in nuclear power turbo-generators under
different excitation forces are investigated, and an analysis and treatment method for the stator housing vibration
fault is proposed. Moreover, analysis and verification is conducted by using three nuclear power turbo-generator
units as examples. The results show that, the main cause of excessive stator housing vibration is the structure
resonance resulting from the natural frequency of the stator housing being close to the rotating frequency or its
double. The structure resonance caused by rotor excitation force can be controlled in two ways: by reducing the
excitation force through field dynamic balance, or by adjusting the natural frequency of the stator housing through
adjustment of the stator bottom bracing load distribution. Performing on-site dynamic balancing can effectively
reduce the rotor excitation force. Adjusting the natural frequency of the stator housing can be realized through load
distribution adjustment of the stator feet. However, due to the limited adjustment range of the magnetic pulling
force, it is necessary to control the structure resonance caused by magnetic pulling force by adjusting the natural
frequency of the stator housing. To prevent structure resonance of the stator housing, it is important to adjust the
stator bottom bracing load distribution during installation or maintenance of the turbo-generators to keep the natural
frequency of the stator housing away from the rotating frequency and electromagnetic force frequency.
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Fig.2 Flow chart of analysis and treatment of vibration
faults in stator housing of nuclear power turbo-generators
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Tab.2 Vibration data of the turbo-generator unit before and
after dynamic balance
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cooler at turbine end with rotational speed

*3 BN IR TEFERESRIELES
Tab.3 Modal test result of stator housing under shutdown

condition
R Jih i
ik
1 2 1 2
[ 4 Hz 43.7 49.9 44.7 49.8

http://rlfd.cbpt.cnki.net

MRIEIRBNREAE S AR IR 25 5, AT LABTZ K FAL
TE T e M AETE e IR T 5 iR g5 i 3k .
3.2.3 kF LT AR

2011 4F 12 H, MAH/MEJE RS, 9X HifRisH]
131 pm, PESHLEATE AT e R e
Ko g% -Jih kil 28 i = 881 g~ 2651 7709 L4095, 9X
M 124 pm [FZ 72 um, 10X M\ 99 um [ % 85 um,
ER ML IR B8 T e AR TG A2 1k

FRERGE FrediRsh, | REWTIE M bmE
PRI VA% . VR A ahes 2 il nE 2.2 t Al
1.8 tW48)E, =TI 24.0 mm/s K FEAR
£ 13.4mm/s, (B4 IRBNBRAE . b 48— J7 Tk
KRG SRR, FERGEAHR; H—Im
A (B | EW= TS Al TR Y R N 27 =% NN o e (VAR R
Fe—i o iRshaeE, Inyb4n] DLREG e 17 ik
PR HLLMPLE, B FIRSIFRAR, £24
PR

2 R RN Hh PR AN FLHRATI A AR 25 (8], P Rk
178, 1R RN E 800 g /27095, &
FRARHRENM 13.4 mm/s [ 7.1 mmls, &) it
AT LKHAIE AT Ak, 7R B ORISR R AL
M ATIR) A HEATE T, KB G E T ek
PRSI BB bR, T EIIRIELT.




88 kA%

2024 4F

KEHLE FIELE 4 AJERENA 3t DR AR [ e 7E
At b, BRI 4 MR, BAkink 8 o
71N o FEZAGIN , I AEALRE IR BAIAN 545 2 18] A7 1 Ao
ey, AN E T R R R A ALRE DY A AR, R
TPATLEPIIN, AR 1A 2B A HATLAE T IR
S A 3 FOAR 25 T A R LE T ISR,
TSR R GENIEE,  SEHLEA A i 0,

IR

e PR AN B AR K S 5 e 1—4.

8 EFRMAEHRTE
Fig.8 Schematic diagram of the corner brace stiffened
plates of stator bottom bracing

NMARA b the e FrefkyRsh n) i, s sl
SE T IR AT 1 B B I8 e AR [ A9, G dik
FFTAEMZ . ARETE 2 A 7 600 MW Jk HIHLE )i
JRV AT 3 O AR AE,  E P [ A0 2% A 3 S i X 3R 2 L
5153 5. 0~5%. 5%~15%. 20%~30%Fl1 60%~
75%M4 R HATLE R BB T R 4 R R Ik
B B fr 2 BC AN 2 VB A mlE . S5 11
FLAER, TENLA 405 RAEH], Xk HALSL i E 1
R AT, R 4 45 T € TR E T R R R S
()7 PR -

F 4 F 660 MW HLEE F RIS 5 BL i

Tab.4 Load distribution of stator bottom bracing of
a 660 MW turbo-generator unit

PIERE 300 TE RS W AA BB cc DD
PR 744%  763%  685%  58.2%

! WEE  725% @ 748%  719%  73.3%
WERT 149%  153%  214%  34.1%

? WS 223%  190%  221%  20.0%
EEE3i) 1.8% 45% 6.9% 4.1%

3 k9 4.6% 5.4% 5.3% 5.9%
AR 8.9% 3.9% 3.2% 3.6%

) TR 0.6% 0.8% 0.7% 0.8%

I E T REAT A, LT E Tk
[E G A% 49.8 Hz [4 % 48.8Hz. Ki&f5)E3h, 1F
RIEARMITEIL T, €T re IR AR S, HZh
HIGAT € T e IR 4ERFAE 4.5 mmis /A7, A LA
KRBT -

http://rifd.cbpt.cnki.net

3.3 3 200 MW #% B8 & BBHL & F AR SN 7 #T i T8
331 kAL

H- 200 MW 1% Hy5 40 R B NLAE R F iR S AL
[P HN211.9-13.24/566 %4 Bpil . B I HEA -
R BEHAAIREEHL, FLER RN B
ff) QFKN-211-2 A&t 4 2A R HabL, HlLdlih
RAEWE 9 Frn. R HENRAm K, i
WA U0 1L O R RIS T VNPl IS S
JETHUE RN 18KV, ETHUE HIRAN 7 983 A,
R LR E R 270V, S EREhREFR T R 572 A,

HP LP GEN
15 :2%- 3%—E iw 545 6%

9 X 200 MW iS5 K B A AT E
Fig.9 Shaft system arrangement of a 200 MW nuclear
power turbo-generator unit

AT 2021 4 12 H 9 H B IRIZZ& R I
FJ7E & 3 000 r/min, FEAN i FE Y RIRBN I TE IE
WIEHEN, EFREIRITIE R .. EE A TR
WL BRI (A1 T 2 OBl i e .
i i, KNS5 5. 6 SHIAIRSIMIS ET
R FP RIS, S RBIREEZ) 13 pm, 28
b FER 100 Hz 1 05 & . st ik
W, ETFRMAAEHEIRS . MM HFFIR3)
PGEATINE, WELERER, 2T Fh ksl
K, ERIRBHEEE LS 67.6 mm/s, IR
300 um, HEPAZA 5S8R, HR3K i IB/T
10392—2013M3 1 5 Fr1 R BN BRAE -

12 H 14 HiFA7 B =0As, WIRfE e 1 5efarh
AT B PRS8BT R SR, B kR
s E I 10 fios.

320 1120
280 {105
240 mq 190
£ 200t 175 £
2 160 {60 =
= 2
® 120F 145
T gof|—iEs 130
i —i;{;’l-%liﬂ{ sk
1 1 1

0 0
07:00 07:30 08:00 08:30 09:00 09:30
%]

10 BSREGHEEFRERANFIEFRETLES
Fig.10 Trends of stator housing vibration and stator voltage
during electrical test
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Tab.5 Load distribution of stator bottom bracing of a
200 MW turbo-generator unit

fAEmRES T AA BB cc DD

R 21.1% 9.6% 6.0% 10.3%
1
WG 54.7% 40.5% 54.9% 46.5%

PR 17.8% 14.0% 17.8% 0.1%

? WEE  27.0%  23.9% @ 27.8% 16.0%

WD 14.7% 11.2% 17.7% 11.7%
: R 6.4% 0.7% 5.9% 1.5%
. R 46.4%  65.2%  58.5%  77.9%

R 11.9% 34.9% 11.4% 36.0%
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