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Abstract: Frequency conversion condensate pump is easy to produce structural resonance because of insufficient
support stiffness of vertical structure and increased working frequency range. According to the problem of excessive
vibration in two resonance zones of a 350 MW vertical variable-frequency condensate pump, this paper introduces
the principle and influencing factors of structural resonance, the judgment method of vibration fault and the
treatment process. Theoretical calculation and actual treatment results show that, when there is unbalance on the
shafting, dynamic balancing can effectively reduce the vibration amplitude in the resonance area of the condensate
pump. However, when there are multiple resonance zones at the same time and the counterweight schemes
corresponding to different resonance zones are contradictory, the dynamic balance mode cannot be considered at
the same time. The angle of the counterweight determines the dynamic balance effect. Due to the limitation of the
reserved counterweight angle, the rapid change of the vibration phase near the resonance point, inaccurate
measurement and other factors, it is difficult to achieve on-site fine dynamic balance. Increasing the support to
improve the system stiffness can change the natural frequency of the structure and reduce the vibration amplitude
in the resonance area, which is an effective measure to solve the resonance problem. The vibration reduction effect
of radial support is better than that of axial support.

Key words: vertical condensate pump; variable frequency operation; double resonance region; dynamic balance; support
stiffness
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vibration measuring instrument
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Tab.1 Original vibration data corresponding to
each frequency

o . F iR mdkim
He  (miny  OBEU A SR
pm (pm L) pm (bm L9
25 749 24 20./196 39 32,128
26 779 37 33,210 31 28,143
27 809 40 374255 81 81./150
28 838 71 70,228 188 189.,/298
29 867 405 405298 54 53./364
30 898 180 180269 47 40,38
31 929 95 95,101 41 38280
32 958 67 65./132 72 72,116
33 987 58 57,161 108 1082150
34 1017 93 91,192 262 256,210
35 1047 191 191,228 195  190./283
36 1078 482 480301 114 112,316
37 1106 278 280,21 77 77.£305
38 1137 154 154 /49 79 74 /320
39 1167 110 110 /56 59 57./336
40 1196 94 90,64 59 52./342

http://rifd.cbpt.cnki.net




58 YA A 2023 4
3001 a | 300} I ma [ A AR AN [A]
5 200f ‘ So00f S 1 , 14.46 Hz
E i o m J,“‘ ' L 1405.7 um
100 = 100| .- : 350
oF £ 280
00 = 210
400+ = 140
£
= 300F 70
= 200¢ 0O 3 6 9 12 15 18 21 24 27
100+ fti)—"ﬁ?‘—"‘-/'HL
= I 1 0E 1 1 5 - 1R Th 4 3t
0760 900 1100 700 900 1100 . 4 29Hz BENRERY bR o
# 38/(c-min ) £ 3/ min ) Fig.4 Spectrum diagram of 29 Hz east-west vibration
a) [t % 5 7 ) b) [ HH ¥t 7 b 200
2 FHi&id#E Bode . 100y
Fig.2 Bode diagram of speed raising process Y Y
. . ¥ 0! | ' :
300F b i 300F T \
= A J > A : ~200{ V
200~ N 00 0 128 256 384 512 640 768 896 1024
= 100 A R (U R S TR
L ' L W v 5 29 Hz R ERNIER
Fig.5 Waveform diagram of 29 Hz east-west vibration
400F
=] — -
= 3001 3 PrzhibiE
i 200F D
100+ 31 Ej]':F'1x]-
= L 1 0E | L = ﬁ‘—\“ SZ s B N ,
700 900 1100 700 900 1100 LI FhS P A R 12 RO AL
= = — / y o
1% 34/ (r-min ') 34 /(r-min ") *Eﬁ%%}&gi}&xﬂtl:%{ﬁy ﬂﬂﬁmﬂi P=121 9470 °
a) F1 45279 by 110 21 FRAE SRR JERE MR, R R A

3 P&iRiJ7Z Bode
Fig.3 Bode diagram of deceleration process

& 2. & 3w, BT E AR o 2R A
P AL AR 2 DR HREN AL, JRIEAE Ay 2 A
PR ARG, 0 PR R B AR A7 R AR R AR
th, HF#E5FEISFE Bode HIZIEAR—F. AL
29 Hz ZR VU [ARSNEE B EAT Bk o, g
Mgz & 4, B 5 frox. HIE 4. K5 w4, #k3)
A TAU oA, HIRSNEE N IEZE, HARRS)
1o AT DA R T EIREAE Y 5 29 Hz AHIA] . #R4E b
RARBNFFIE ] FHZEAFAE G M SER, B RPUEATH
THHBEN B4 7K IR FR GEHE — [ A IR0 B 3%
PRI, Rl K

AR T IIRMER, 1% G EEE KRR 2
DU RRHE: 1) [F HBUEAR (28~30 Hz) Flis
B (33~39 Hz) 2 MLIRIXE], H M IHR BN e s
WRBMESSEEE bR ;s 2) R P RSN K T gL
FREN AL, HA MR AR EASRX S,
FALT7 R 2 ik BIRB e 1K RO 32 S5 R A
AT B 2 A7 [ SRR EAFE 2 57, WO

BURIRENTEDLAIATSE T, 5 A RIREN N 0 (1
BgRCE TR (KERiARE) W& 2.

x2 EMENERERE
Tab.2 Weighting scheme corresponding to each frequency

FR EAm
Wl ggakt R E sk EE R
Hz  gimts W A WRIE  RE
pm g 9 pm g (9
25 20 196 337 32 226 355
26 33 220 5 28 335 315
27 37 558 32 81 1067 131
28 70 259 346 189 1384 349
29 405 296 0 53 634 148
30 180 499 15 40 822 187
31 95 606 53 38 241 296
32 65 841 137 72 187 304
33 57 274 256 108 125 296
34 91 171 274 256 211 306
35 191 230 300 190 229 313
36 480 426 196 112 240 341
37 280 383 320 77 208 315
38 154 212 329 74 257 344
39 110 249 326 57 212 326
40 920 251 327 52 223 338
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Tab.3 Vibration data after dynamic balance of each frequency

M IHz H35/(r mint) Ll [RElR
JE AR/ pm A/ (um £ 9 JE AR/ pm A/ (um £ )
25 749 12 132247 19 17 /162
26 779 27 27,271 44 44 2182
27 809 38 362288 76 73,201
28 838 88 87,274 209 206 2318
29 867 423 423210 61 60,334
30 898 170 170294 55 540
31 929 85 85,101 46 46 212
32 958 61 60,123 29 2674
33 987 55 55 /115 10 9177
34 1017 33 32,127 10 8,228
35 1047 41 40,133 32 3017
36 1078 32 32,173 44 43 /347
37 1106 22 22 /116 38 38,62
38 1137 22 21,113 39 36,41
39 1167 25 25140 22 21,20
40 1196 24 24 /128 16 1421
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