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The Case Study of The Generator Noise generated by Stator Looseness
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ABSTRACT

Generator is the main equipment of a power plant that generates electric power. The line frequency

is 60Hz, since that is operated at 3600rpm in fossil power plant. Therefore, the specific frequency

120Hz by the electromagnetic excitation force is generated inherently. If the looseness of stator at

generator happens, abnormal sound that has 120Hz and the harmonic frequency is emitted from gen-

erator frame. In that case, binding of end-winding or re-wedging is needed for the reduction of sound

level. In case of severe level of sound, belly band can be additionally installed at core. In this paper,

the characteristics of generator sound is described and modal data is analyzed after installation of bel-

ly band.
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1
1. Rotor(I7) 9. Stator bar
2. Bearing 10. Terminal box
3. End shields 11. High voltage bushing

4. Rotor fan
5. Water header

12. Gurrent transformer
13. Copper facing & flange
6. Hydrogen cooler 14. Outside space blocks
7. Stator frame 15. Inside space blocks

8. Stator core(H1A) 16. Hydrogen seal

17. il deflector
Fig.1 Structure of generator stator
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Fig.2 Sound level(dB,A) Vs Generator load(MW)

Table 1 Noise detecting during load down

Output | Exciter | Noise
TIME R k
IMWI[ oX | oX ermarks
08:10| 75.0 O X |Normal sound (87dB)
08:38| 75.0 O X |Output began to reduce.
08:59| 50.7 O O |High level noise (94dB)
. Noise disappear.
10:05| 507 o X Output increase at 10:28.
10:35| 59.5 O X |Output decrease at 10:38.
10:45| 37.5 (¢} O |Re-occurrence of noise
12:42 0 X X |No-load at 3600rpm
12:49 0 O O  |Excitation
Table 2 Vibration level during load down
Power EZSH Noise A?:n?n};tpu]de Remarks
MW M d: ADRE
MWIFGX Tox [a | B | c | Measure )
507 | O (¢} 91| 8 9 |High level noise
37 O O 91 8 9 |Noise re-occurs.
0 X X 2| 2 3 [No-load at 3600rpm
0 [0) (0) 51 4 5 |Excitation
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Table 3 Noise and vibration level during load up

Vibration value (mm/s p) [ dB,A
Items Left Right
B A B C B
Turning - - - - 84.3
No-load 0.9 0.7 1.1 0.9 91.4
Excitation 4.5 2.0 34 | 25 94.2
53 2.9 5.1 3.5
After load 5.8 3.1 10.1 4.0 98.1
20MW 5.6 3.1 9.7 4.7 98.7
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Fig.4 Vibration trend of generator frame
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Fig.6 FFT plot at normal level sound
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Fig.9 FFT plot at normal vibration after repair
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Fig.10 Vibration trend of generator frame after repair

Aol ao] elFz EEH7] v dF9] 9Fn

Fele] 725 7HA Hol,

A4l F713to]
128 o

1
%

3]
U

s}, 19

AE7 =

El

o
’E—%O

= g,

3}7]

A o] SRl
K271 A

=

HA €.

o =)
A AN

}
2]

KeX
T

Fig.10

120Hz 9o afFu7}

Fig.11-

[l
=

Table 5

— N
0
& &
W
o AR
T of
~ M
)
5w
0
R
T
S
acs
X
- B°
0
e
N .
NS T
T X
m =z
— A
W W
=) N
1Ho
7
el
4 %
W
alo F,_
= o
e
my o
B O
2 AR
N
o
Wby o#a
_op
ot~ TE

KA

I

3|

G| 142 HA

}a, FRF <

9|

[SRPAEN
= A5

g

x

120Hz Z8HR-E 7o) el

]

tol AR s

9

‘104

1o
A= aE=1

S A7

4
i
A

)
—_
%)

2= Eﬂi}(é){‘

3]

gs= 5

3]

= Fig.139] 7 2o

0SS

=

rvze)

S
el
°

530



Table 5 Frequency after binding of end-winding

Before

After

0.115n5@ 61Hz

0.048ns@ 64Hz

0.582n5@ 81Hz

0.102ns@ 83Hz

0.295ns@120Hz

0.084n5@127Hz

L)

Fig.11 Comparison of frequency at end-winding

Table 6 Mode frequency (Hz) after binding at CE side

Before After
TE CE TE CE
2 node 42.7 424 43.0 43.1
4 node 50.7 57.5 54.3 53.6
6 node 74.3 72.5 72.8 69.4
8 node 83.1 79.7 82.5 81.7

e

Table

4 Node

TE (Turbine End), CE (Collector End)

8 Node
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Flg 14 Modes shape of stator core

Table 7 Comparison of mode frequency (Hz) before repair

Hz End-winding Core
42.3 - st bending
42.7 2 node -

57.0 4 node (2 lobe) -

74.3 6 node -

83.1 8 node -
120.0 - 2nd bending
157.0 - 3rd bending

Table 8 Mode frequency (Hz) after repair (belly band)

Before After
Ist bending 42.3 43.2
2nd bending 73.6 76.2
3rd bending 120.0 123.0
/2N 4 node
. (out of phase)
- e S
2 |
|
b
- \
" 1st 2nd 3rd \ ;
0. bending bending bending } |l
/ i |
AL N /

I )

@ % @

Fig.15 Comparison of frequency after belly band
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