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From this practice, as the trouble could not fix in sit, it is 
recommended that each pump should be overhauled in 
manufacturer’s shop by 10 year operation period. 

During last operation period, sixty five troubles 
occurred in three pumps. As the average trouble of one 
pump is two cases for one year, it is acceptable to 
maintain three month periodic pump check. 

 
2.2.3 Cooling tower 
 

In case of cooling tower, the sources of major trouble 
are cooling fan trouble (64% of cooling tower trouble) 
and basin screen clogging (the rest of cooling tower 
trouble). In case of cooling tower basin, as twenty one 
cases of screen clogging occurred in the cooling tower for 
one year operation. Six month periodic cleaning is 
recommended.  

The sources of the cooling fan troubles are fan high 
vibration, electric trip, water distributer damage, oil loss 
etc. as shown in Fig. 3. As the high vibration occurred 21 
cases for four cooling fans for thirteen year operation, the 
trouble occurrence is two cases for one year-a fan. It is 
acceptable to change visual check period from a month to 
three month.  

Each cooling fan real time vibration is recorded in 
HANARO control room. Twenty one high vibration 
troubles occurred. As the blade length is about two meter, 
It is too big to maintenance it. Hence it is necessary to 
maintenance those by manufacture. And it is 
recommended that the gear reducer be overhauled by ten 
year operating period to maintenance a wear of gear 
reducer. In case of cooling fan no. 4, a high vibration 
occurred by a wear of a pinion gear composed of gear 
reducer(6).  

To maintain cooling tower cooling capacity, the fill was 
replaced by about five year period due to fill broken by 
long term operation. And ten year periodic overhaul of 
cooling tower is recommended.   

 

 
Figure 3 Troubles of cooling fans during operating years  

2.2.4 The others 
 

 As the troubles of WMS, electric, I&C and piping 
were not occurred in period, it is acceptable to check them 
based on system check schedule.   

 
3. Conclusions 

 
When we reviewed the trouble status of the secondary 

cooling system based on work requests issued by 
HANARO during last thirteen year operating period, we 
came to the following conclusions.  

 
1. In case of cooling tower, the sources of major 

trouble are cooling fan high vibration and basin 
screen clogging.  

2. It is acceptable to change monthly cooling tower 
visual check period from one month to three 
months.  

3. It is recommended that the cooling tower 
including cooling fan and fill be overhauled by 
ten year operating period to maintain cooling 
capacity.  

4. It is recommended that cooling tower screen be 
cleaned by six month period. 

5. It is acceptable to maintain three month periodic 
pump check and to overhaul ten year period to 
confirm pump operating performance. 

6. It is acceptable to maintain twelve month 
periodic pump check. 

 
References 

 
[1] Y. C. Park, J. S. Wu, 1996, "System Performance Test 

in HANARO," the Proceeding of the 5th ASRR Vol. 1, 
pp. 240-246. 

[2] KOPEC, "Design Manual of Secondary Cooling 
System", KM-711-DM-  P01, KAERI, 1992. 7. 

 [3] Y. C. Park, J. H. Lee, Y. S. Lee and H. S. Jung, 2009, 
“An Analysis of the Primary Cooling System Repair 
Status after the Initial Operation of HANARO,” 2009 
HANARO symposium. 

[4] HANARO, 2008,  HANARO Application System 
Operation,” KAERI MR-493/2008, pp.163-165. 

[5] Y. C. Park, 2002, “The Solution of High Vibration of 
Secondary Cooling Pump in HANARO”, J of Fluid 
Machinery, Vol. 5 No. 4, pp. 26～31. 

[6] Young-Chul Park, et, al., 2007, "Cooling Tower 
Overhaul of Secondary Cooling System in 
HANARO," Proceedings of the KSME 2007 Spring 
Meeting.           2 1 1 1

1 2 1 2

5

8

1 1

1 

1 

10 

1 

21%

8%

54%

10%
8%

0

5

10

15

20

25

Elec. trouble Oil loss High vibration Water 
distributor 

replacement

Vibration SW 
trouble

Tr
ou

bl
e 

qu
an

tit
y 

(E
A

)

Fan 1 Fan 4

Fan 3 Fan 2

Transactions of the Korean Nuclear Society Spring  Meeting
Pyeongchang, Korea, May  27-28, 2010


	분과별 논제 및 발표자

	PNO0: - 19 -
	PNO1: - 20 -


