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Analysis and Treatment of the Shafting Vibration of Steam Turbine
Generator Set with SSS Clutch

SONG Ya-jun,SI Pai-you,HAO Xiang-zhong, LIU Shuang-bai
(State Grid Jibei Electric Power Co. Ltd. Electric Power Research Institute( North China Electric Power Research
Institute Co. ,Ltd. ) ,Beijing, China,Post Code ;100045 )

Abstract: For the shafting vibration fault problem of the 300 MW condensing-extraction-back pressure
(NCB) steam turbine with SSS clutch in a power plant in the mode of pure condensation, the vibration
vector calculation, bearing shell temperature analysis and working principle analysis of the tilting pad
were carried out respectively. Through the calculation and analysis, it is found that the vibration is
caused by many factors, such as the residual imbalance of high and intermedium-pressure rotors, low
bearing shell load, poor adjustment performance of bearing shell and so on. The vibration treatment
scheme is proposed to enhance the bearing shell load, replace the bearing shell and perform the on-site
dynamic balancing of the shafting. The operation result shows that compared with that one before vibration
treatment, the vibration wave phenomenon of bearing shell on the side of HP steam exhaust of high and
intermedium-pressure rotor disappears. Under the working condition of empty load of steam turbine, its
direct vibration frequency in X direction is reduced from 118 pm to 20 pm.

Key words: SSS clutch,steam turbine shafting, vibration
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Fig. 1 Sketch map of NCB steam turbine shafting
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Tab. 1 Vibration data of steam turbine shafting under

different operating conditions

( Direct/1X/phase, pm/pm/ ( °) )

HhE 4lifiEt 91 MW 4l 174 MW alifgt 253 MW
4Xx 77/73/166 30/19/102 74/67/181
4y 60/47/309 27/17/202 50/41/298
5X 118/112/130 62/56/151 94/86/152
5Y 23/15/176 31/23/205 26/18/202
6X 43/40/309 17/13/319 33/26/0
6Y 25/21/330 18/13/296 13/8/353

R R B AR 3 73 M ASGHEA T 4R 3 23 A, il e iR
S BHBER] B ITE, 181 2 9 5 SRR X 1) R 3
T

120

112

100 |

80 -

60 [

BB/ pm

40 L

201 13

0.35 1 2 3 4

E2 5 SHE X EiRshNEE
Fig. 2 Vibration spectrum of No.5 bearing shell

in X direction
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Tab. 2 Bearing shell temperature of steam turbine( °C)

B Wil Wi 2 W3 Wi 4
45 81.2 7.9 81.5 77.9
55 70.7 63.6 70.8 63.2
65 79.8 78.2 79.7 78.2
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Fig. 3 The right side of No.5 lower bearing shell
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Tab. 3 Vibration list of steam turbine shafting

P EAUEE/pm LRI w1 R GL(7)
4X 35 24 199
4y 25 15 65
5X 118 116 120
5Y 55 51 172
6X 64 64 330
6Y 29 25 7

x4 FHEEIIEFIRFNTIF

Tab. 4 Vibration list of speedup over critical value

e 1SR {E/ L ASSIARGL/ (°)
2X 114 25
2Y 74 141
3X 210 28
3y 127 136
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Tab. 5 Vibration list of steam turbine shafting

after dynamic balancing

BB EAUEME/pm L REEIR(E w1 RRBUARGL(0)
4x 26 16 309
4y 42 36 48
5X 90 89 83
5Y 28 26 133
6X 57 55 280
6Y 30 26 334

PLATE IR B R b, AR 5% 7 PO Bl FU A 5 1
IR S5 (1189 1/min) i Ik 3 1f &l 40 3% 6
JioR
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Tab. 6 Vibration list of speedup over critical value
LN 1 AESHR B pm 1AL ()
2X 73 40
2Y 43 165
3X 137 46
3Y 58 152

g5 LTI, SIS S SR EL X R L 2
100 pm PUF,3 SHlEC X 1) Sl 76 5% 3 21 i 4
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(IESTR1E/ 1 &SR E/ 4L, pm/ pm/ (°) )
Tab.7 Vibration list of steam turbine shafting with
load ( Direct/1X/phase , pm/pm/ (°) )

LD 4l 175 MW
4X 44/35/206
4y 43/36/342
5X 111/107/78
5Y 50/48/146
6X 65/64,/290
6Y 40/36/347
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(ESIEME/| fF3RRE/ AL, pm/pm/ (°) )
Tab. 8 Vibration list of steam turbine shafting after

dynamic balancing correction

(Direct/1X/phase, pm/pm/ (°) )

HEC E T 3 000 r/min 4lifiE 240 MW
4X 63/53/224 55/47/191
4Y 45/46/322 55/47/306
5X 20/5/194 59/56/60
5Y 13/8/307 27/22/106
6X 15/13/122 45/43/238
6Y 24/19/233 50/48/281
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