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The Solution of Severe Vibration Problen of the Secondary
Cooling Pump in HANARO

Yong-Chul, Park
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ABSTRACT

The heat produced by the fission in the fuel of HANARO, 30 MW of research reactor, was transferred
from the primary cooling water to the secondary cooling water through heat exchangers. The secondary
cooling water absorbing the heat was circulated by secondary cooling pumps and cooled through 33 MW of
cooling tower, Each capacity of the three secondary cooling pumps was fifty percent (5096} of full load. The
two pumps were normally operated and the other pump was standby. One of the secondary cooling pumps
has often made troubles by high vibration. To release these {roubles the pump shaft has been re-aligned,
the pump bearing has been replaced with new one, the shaft sleeve has been replaced with new one, the
shaft and the impeller have been re-balanced representatively and/or the vibration of motor has been tested
by disconnecting the shaft of pump. But the high vibration of pump cannot be cleared. We find out the
weight balance trouble of the assembly in which the impeller is installed in the shaft. After clearing the
trouble, the high vibration is relieved and the pump is operated smoothly. In this paper, the trouble solution
shooting method of secondary cooling pump is described including the reason of high vibration
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Table 1 Maintenance record of pump due to high vibration
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Test Date (month/year)
Fig. 2 Vibration after replacing pump bearing
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Fig. 3 Vibration after replacing pump bearing, slesve, and wearing
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Fig. 4 Motor vibration at unloading condition
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Table 3 Characteristics of packing

Lubricated Greas
.03 602 PTFE . rease
.07 0.0% Pump | . impregnated
e . impregnated
Description operating ashestos cotton
0.0 R 0.03 condition braided braided
Fig. 6-b Concentration test of Impeller after modification packing packing
Working press. _ .
Table 2 Unbalance weight of impeller (kg/m’) o 5 10 J
Description Before After Working temp. (C) | 40~50 | -100~280 | -50~80
Modification | Modification I PH 79 4~12 68
Left |Position (clockwise, °) 22 282 Pump velocity(m/s) 7 Y )
Side | Unbalance weight (g)| 22722 1.98
Right |Position (clockwise, °) 199 87
Side | Unbalance weight (g)|  181.82 1.8

2 94 Fig. 7 Bearing grease

2o AFHE 01m® 7bFEe AFEFR ojlUE
AstAck e HAL Fg 6-holAd BelFe v = 545 e 5 itk 4749 548 WAEs ¢
2ol BF AT ouZ fAeHa, dF¥ HYPA AzAz) uwdte] Table 3o FHstH e el F
YoM E Table 29 Zo] # §-59 ERPFL 2 ¢ 4F W HAo] YY) Az o Agatint
ol AT o] BEHEHL JIFA Ho o A webd, F948 W gFo] dadol ek, W7t
dg G259 344e WSt Hizol LAxANE & At wA AT

upha], dAlefo] HAlo] AFBAYP L HYH, o
EHEo] A5 fd3 Ao #Agdd 271 A4 3.4 HoE d=ja
Hel =y Byl H4UFS UEFUSIS 7
ore W, /Al Aol dasit HIE FAAS o, W] agx JEE Fig 7

3 o] HMel n2g TiAvt Zoizl HHR BEA
3.3 228 25 gAste dFgoe /MY FUE FYeT 28
27) wojgel] $8s5] A=A Eakuch

S HE 59 viEE Haslslr] Y8 HHup oF ol 2k WYL wlojy] L7t 3 Sl 0~
o FFos AT Zu =y Abele] mAEe]  BTE fAsted v 1&g e o e &
AdAH o2 Pt T8 W7 A8 HARE AR 2 AfHER 2RI S§FHA ot Wejd xH
SHS ul £ElE} 2 2m, Zo] smE HEA vlrE  FEEAe] ofyenE Ag dil agag aAs)
Ak AFSR A FEH 4F AdEz Wy gom olzgt dide) Hioldg FA &4ATE AUl
f8A0 HAYm, 71A4E Fest wob A a8 o® ATHAUC
2 I gAFEIAT FRE FolY] Y8 2d=F wakad, P welge] FYE WHAI|E 2 1
295 o), dtE Ao o8 &dEr) trEAG 2% ol9le] &FR7F AHsA] Xad foE& P8t
o W7 oo FE FHlHo| AMEHE Dl FYY R Egjo] wojgo] EAHER LT A &
W e SPHe) Wde] folglo] H gor Ho  BHIL Aok gl

SHUNAHAMEL HSA, 45, 2002 29



rlo
>N
i
ot
2
o,
°
=
o
R

ol
o
£
oft
=2
o

o

il

o

o

S

ot

o

X

£

ofk

°

(d

i

v

2

ne

B

X,

o

LR

Xy
ot
&

o
2
=
e
D
il
ot 4t
3
_o|£
rir
ook
o
N
4u
5
i
i ol
RS

o I iy

T
)

u:

2

fo, oy
N 3
h

2

wEsY FAYE WEW Hoz Busdt,
of BN ZHe 14 BETYo AYow 7
Fo] ¥

TS FHEAT
4 & AL 2A359 Fig. 8 UEY

EERE

oy g7 A% 10, 30, 60 ¥ 1208 1HoE 5&
ZgaRon 25 9471249 3% ol 44
Atk 3AY Ao 474AL gon S T 2
Aol A AR AFHE 2 Fh WxAYL, 5
ALl A3 FolE A5gol A2 Wal ol 0

@A Woly
A7 oy Lms &%

A

30T

25

3

-
[4)]
—_—

10

Displacement ( mm)

4/ 2001 6/2001
Test Date (month/year)

Fig. 8 Vibration at periodical tests
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