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Abstract: HANARO is an open-tank-in-pool-type Korean research reactor that generates 30MW of thermal power. It
differs from power plant reactor in that the heat generated by HANARO is exhausted into the atmosphere through a
secondary cooling tower, thus maintaining the core temperature constant. During every monthly inspection of the
cooling tower, large vibrations that exceeded the permissible limit were observed at cooling fan gear reducer No. 4
of the cooling tower. The purpose of this study is to identify the origin of the large vibration and to repair it. FFT
spectrum analysis is performed to identify the part that caused the large vibration. The results of the frequency
analysis showed that the vibration frequency was 354 Hz, which is twice the natural frequency of the pinion gear. A
check of the pinion gear revealed that there was a crack on the surface of the pinion gear. After the gear was
replaced, the reducer operated normally.
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Table 1 Field vibration record of each cooling fan
motor before repair

Vertical (V) [Horizontal (H)| Axial (A)
rms | P-P | rms | P-P | rms | P-P

Description

Velocity
NO. 1 (mm/s)
motor | Displacement
(mm)
Velocity
NO. 2 (mm/s)
motor | Displacement
(mm)
Velocity
NO. 3 (mm/s)
motor | Displacement
(mm)
Velocity
NO. 4 (mm/s)
motor | Displacement
(mm)

058 | 3.80 (1.00 | 630 | 1.08 | 6.17

3.03 | 15.54| 3.48 |17.70 | 5.64 |28.30

1.04 | 6.24 | 1.10 | 6.40 | 3.16 | 13.54

7.24 | 30.02 | 4.84 |22.88 | 17.37|60.52

158 | 7.55 | 1.05 | 632 | 2.81 |12.29

8.64 | 3212 4.72 |21.52 | 15.34 | 56.76

1.19 | 6.84 | 2.00 |11.40 | 1.32 | 7.86

2.56 [ 1551 3.73 | 22.17| 5.88 | 30.62

Table 2 Frequency band of cooling fan components

Description Value | Component Freg_l:;)ncy
Main shaft
Motor rpm 1770 (1X) 29.50
Gear ratio 6.5 Gear reducer 454
shaft
Fanrpm 272 Fan- 4.53
revolution
Number of fan
lade (EA) 6 Fan blade 27.20
Number of input 6
gear teeth (EA) Gearmesh | 177.00
Number of output 39
gear teeth (EA)
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(d) Ne evl gear

(c) New pinion gear

Fig. 8 Used and new pinion gears and bevel gears
of no. 4 gear reducer
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Fig. 9 Vibration development of no. 4 cooling fan
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