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Assessment on Aging Management of Delayed Neutron Monitoring
System Tubing for Continued Operation of Wolsong Unit 1
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ABSTRACT

The end of design lifetime for Wolsong unit 1 will be reached on 20th November in 2012. So the license renewal
documents for the continuous operation of Wolsong unit 1 is under reviewing now. Major components of primary
system such as pressure tubes, feeder pipes including delayed neutron monitoring system tubing are being replaced
and many components of secondary system are also being repaired. In this paper, the assessment on the wear
degradation of delayed neutron monitoring system tubing(on the other hand, DN tube was called) was performed for
the ageing management of the same component. The wear defects of this component was one of causes that resulted
in heavy water leakage accidents. Therefore design specifications of Wolsong uint 1 and heavy water leakage
accidents of pressurized heavy water reactors were reviewed and causes of wear defect for DN tubes were analyzed.
Wear propagation equations based on the heavy water leakage history were made and the proper repairing time was
possible to be expected if the continued operation was considered. Finally design change items of DN tubes that
were conducted for the long term operation of Wolsong unit 1 are introduced.
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Fig. 1 The location of delayed neutron tubes at Wolsong
unit 1
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Fig. 2 Delayed neutron tubes branched from feeder pipes
at Wolsong unit 1
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Table 1 Design specifications of delayed neutron tube for Wolsong unit 1

AEH AA 2 AF 7E ulj A A A A S+ AAEE
ZAgAS X EA A S (DN Tube) | ASME Sec. III, Class 1 | SA213/450 TP304L | JZHA) 10.69MPa 279C
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Table 2 Histories of wear defect occurrence on DN
tubes at all Wolsong units
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Fig. 3 The pin hole area occurred on a delayed neutron
tube of Wolsong unit 2
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Table 3 Wear coefficient(Ka,) values of DN tube for
Wolsong unit 1

Year TT CT CcC

353 | 6.189mm’yr | 6.459mm’/yr | 13.051mm’/yr
573 | 3782mm’/yr | 3.979mm’/yr | 8.040mm’/yr
792 | 2.736mmYyr | 2.879mm’/yr | 5.817mm’/yr
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Fig. 4 Wear growth rates of contact types of delayed
neutron tubes for Wolsong unit 1
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Table 4 Functions of various types of new supports
for replaced DN tubes at Wolsong unit 1

- Support No Rows Functi
e unction
YP¢ IR-107| R-108 |Lower/Upper
Upper rows 1-way restraint(Y)
Type Al PH-1 |PH-14 PP Y
Lower rows| 3-way restraint(X,Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C| PH-2 |PH-15 Y -
Lower rows| 2-way restraint(Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C| PH-3 |PH-16 -
Lower rows| 2-way restraint(Y,Z)
U A2 97 2l
er TOWS _
Type D| PH-4 |PH-17 PP (1 T34 3
Lower rows| 3-way restraint(X,Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C| PH-5 |PH-18 -
Lower rows| 2-way restraint(Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type E| PH-6 |PH-19 PP Y - ¢
Lower rows| 2-way restraint(Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C| PH-7 |PH-20 L Y -
Lower rows| 2-way restraint(Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C| PH-8 |PH-21 Y -
Lower rows| 2-way restraint(Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C| PH-9 |PH-22 -
Lower rows| 2-way restraint(Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C|PH-10|PH-23 L Y - ¢
Lower rows| 2-way restraint(Y,Z)
Upper rows | 2-way restraint(Y,Z)
Type C|PH-11|PH-24 PP Y -
Lower rows| 2-way restraint(Y,Z)
Upper rows 1-way restraint(Y)
Type B|PH-12|PH-25 L Y -
Lower rows l-way restraint(Y)
Upper rows | 2-way restraint(Y,Z)
Type C|PH-13|PH-26 -
Lower rows| 2-way restraint(Y,Z)

Note : X(AolLF A, YAZLEF A}, ZOt2LEF A

* DN FHE AIES N2 HA H&

- 71&9] & 7HA FE 9 M EZEZ Table 4049}
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- 71&E AZEE WS A0S Agste 7t

22 vhban)t ARoY, FHEAYS AT

s AR U e F7HE

A 7 @Ele) AEES] A 4(Type A, D, B), 4
A Apolol AL ALg3ke] Aol £
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