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Reed Resonance Problems of Large Vertical Pumps
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ABSTRACT

A detailed investigation of a reed resonance for a vertical pump design has been conducted. The

structural features of this class of pump lead to

typical dynamic characteristics. Of particular impor-

tance is the fact that the pump assembly is suspended on a high column above the floor with a heavy

motor on the top. Considerable amount of mass forces is involved and the vibration can cause damage

to the pumps or to the foundation. It is shown that the reed resonance of the pump-motor system plays

important role for design and troubleshooting purposes.
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Fig. 1 Reed mode representation of vertical motor
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Fig. 3 Motor stool of vertical pump

57 He=120x 153 (He) /=
=9=6, 8,10, 12, ---) 2

thay APz =xTsE= dizl 1200 cpm
(cycles per minute)o]3ts] @& AE4E 771‘74] =]
e, Bze| HA5E WFr)] Faol o
900, 720, 600, 514, 450 rpm, ---Fol| 4] AA=fEr] o
ol HEFAL] By Ho| o7 gzgale] Ay
Peel ok A A, Ay Al e
EgA A A8 FoURel me} Hxel ey
A5 & 4 9l& VVVF(variable voltage
variable frequency)%j%—ﬂu} Sedy HErjsE g
o] Abgstedl, WY SFAPze A HUS
Al gl= FAEA dFol AAME g W1
A Fshe dato] W AAolrt,

rEr. r-{o

).
>
i

K
[\
£
_\,L
r.To
2
ofy
2
Hir
flo
i

o il s}sd

Table 1 Specification of pump-motor

Discharging flow rate 133 ton/min
Discharging pressure 0.48MPa
Operating speed 717 rpm
Motor power 2000HP
Motor weight 0.1226 MN
Motor stool 22.358k N
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Fig. 4 Measuring points
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Table 2 Vibration amplitude (zm)
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PLANT ¢ COOLING WATER PUMP
JOB REFERENCE: P-331@ NO. C
MACHINE TRAIN: UMF90@-%50 2800HP10P

Machine: PUMP NO C Ch# 2 CROSS DIREC OF CH#3 (solid line)
81 FEB 92 19:54:01.3 to @1 FEB 92 19:57:39.8 Shutdown 1X Filtered Uncomp
Machine: PUMP NO C Ch# 3 FLOW DIREC AT STOOL (dashed |ine>
@1 FEB 92 19:54:81.3 to V1 FEB 92 19:57:39.0 Shutdown 1X Filtered Uncomp
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(b) Polar plot
Fig. 8 Reed amplitude curve
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(a) Element mesh of pump motor

(b) Vibration mode of motor stool

Fig. 9 Reed frequency analysis of pump motor
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PLANT : COOLING WATER PUMP
JOB REFERENCE: P-3310 NO. C
MACHINE TRAIN: UMFP00-950 2090HP10P

Machine: PUMP NO C Ch# 2 CROSS DIREC OF CH#3 (solid line)
Machine: PUMP NO C Ch# 3 FLOW DIREC AT STOOL (dashed line)
25 AUG 92 19:41:25.8 to 25 AUG 92 19:45:45.8 Steady State
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