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ABSTRACT

This paper presents the diagnosis and cause analysis method for the abnormal vibration of turbine

generator shaft system that occur as a result of out-of-phase synchronization of a generator of the
power plant. In addition, it introduces the practical example of correcting the generator high vibration
to the power generation industry. The torque applied to the shaft system because of the out-of-phase
synchronization was calculated, and the change in shaft vibration with respect to applied torque was

analysed using the vibration signal analysis. Lastly, various corrective actions are explained for the

shaft vibration reduction during planned preventive maintenance. The vibration was finally stabilized

by replacing the generator shrunk-on coupling.
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Fig. 1 Power swing at synchronization out-of-phase

T ek Al I ) FYe
A o3k w57 %
Aol Lherito),
AR gElA 29

aL, FakE

2.2 E{Hl-
(1) =77
7] vE7)

e om Synchronization
out-of-phase |

[ '\ | LPTBN
: |~ 4

#8 BRG

w"nh“u i Wi“m At W” Wh I

(M b N
N i =

Fig. 2 Vibration change at synchronization out-of-phase

Table 1 Turbine and generator vibration change

Equipment LP C TBN Generator
100% load operation
BRG #7 #8 #9 #10
@ Before synchronization Direct 90 80 44 70
out-of-phase 1X 472120 764282 314342 654227
@ After synchronization Direct 103 123 64 127
out-of-phase 1X 76 £131 1134278 594335 1204230
Direct 13 43 20 57
Change @ - @ 1X Amp. 29 37 28 55
1X Phase £11 Z-4 -7 /3
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Table2 Torque caused by synchronization out-of-phase
and shrink fit torque

Shrink fit |Torque caused by
A Remark
torque synchronization (@/D)
capacityD out-of-phase(@)
Compared with
normal operation | D/@=159% | @/® = 139% | 87 %
torque®
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(b) Heating process of new
coupling

(a) Coupling removal
process

Fig. 11 Coupling removal and new coupling heating
process

Table3 Turbine and generator vibration after coupling
replacement during rated output operation

Equipment LP C turbine Generator
Bearing No. #7 #8 #9 #10
Direct 70 60 29 30
1X 584273 | 564052 | 224054 820
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