2004

Structural Integrity and Safety Margin Evaluation
for Thinned Pipe Component

Sung-Ho Lee, Tae-Ryong Kim and Bum-Nyun Kim
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Abstract

Wall thinning of carbon steel pipe components due to Flow-Accelerated Corrosion (FAC) is one of the most
serious threats to the integrity of steam cycle piping systems in Nuclear Power Plants (NPP). Since the
mid-1990s, secondary side piping systems in Korean NPPs have experienced wall thinning, leakages and
ruptures caused by FAC. Korea Electric power Research Institute (KEPRI) and Korea Hydro & Nuclear Power
Co., LTD. (KHNP) have conducted a study to develop the methodology for systematic pipe management and
established the Korean Thinned Pipe Management Program (TPMP). To effectively maintain the integrity of
piping system, FAC engineer should understand the criterions of the structural integrity evaluation and the safety
margin assessment for the thinned pipe component. This paper describes the technical items of TPMP, and
shows the example of the integrity evaluation and safety margin assessment for three thinned pipe component of
a NPP.
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[ Determine Following Action

Monitoring

Repairor |

Replacement

Fig. 1 Technical activities of TPMP
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Examination Results, t
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next examination, t,
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Perform engineering
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Monitor /reduce time to IS

Accept As-Is

Fig. 2 Scheme of thinned pipe assessment
in ASME Code Case N-577
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Fig. 3 Scheme of engineering evaluation
in ASME Code Case N-597

3.2.2 Case 2(Elbow)
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Table 1 Input data for thinned pipe evaluation

Case 1(Tee) Case 2(Elbow) | Case 3(Expander)
Ttems
English ‘ SI English ‘ SI English ‘ ST
1) ASME Code Case N-597
Nominal Thickness 1125 | 28.5750 | 0.874 |22.1996 | 0.874 | 22.1996
[inch/mm]
Out Diameter
) 22,000 | 558.80 | 18.000 | 457.20 | 18.000 | 457.20
[inch/mm)]
Design Pressure
[pa/MPa] 1,800 | 12.410] 1,800 | 12.410] 1,800 | 12.410
Allowable Stress 15,000 | 103.420 | 17,500 | 120.660 | 17,500 | 120.660
[psi/MPa]
Measured Thickness 0763 | 193802] 0.716 | 18.1864 | 0.789 | 20.0406
[inch/mm]
Initial Thickness 1352 | 343408] 0.895 | 224790 | 0.875 | 22.2250
[inch/mm)]
mal OP Time 153,542 | 153,542 | 153,542 | 153,542 | 153,542 | 153,542
[Th‘g‘e to Next O/H 9384 | 9384| 9384 | 9384 | o9384| 9384
2) Engineering Evaluation
Yield Stress (o) 35,000 240| 40,000 275| 40,000 275
[psi/MPa]
Ulti. Tensile Stress (0u) | ¢4 909 415| 70,000 485| 70,000 485
[psi/MPa]
Ln(@) 470771 11958] 5712 1451|5712 1451
[inch/mm]
Ln 48.872| 12413] 43500 11049] 56.746| 14413
[inch/mm)]
Lan() 28.798|  731.5| 42.408| 1077.6] 56549 14363
[inch/mm]

Table 2 Result of engineering evaluation

Items | Case 1(Tee) | Case 2(Elbow) | Case 3(Expander)

1) ASME Code Case N-597

Result Status teutoft<tp<0.87 Staom | teutofr<tp<0.87S5tnom t,>0.875tnom
Additional Additional Accept-As is

Evaluation Evaluation to Evaluation to

Result determine the determine the Evaluation
local allowable | local allowable | Completed
thickness taioc thickness taioc

2) Engineering Evaluation

t, [mm] 18.47 | 29.95 17.93 | 21.42 19.91 | 20.55

tmin [mm] 31.99 | 31.99 | 22.58 | 22.58 | 22.58 | 22.58

teuorf [Mm] 8.57 8.57 6.66 6.66 6.66 6.66

Case 1 MMy 1.62 1.85 1.58 1.46 1.33 1.27

Case 2 Ppy/Py 2.56 3.85 3.96 4.16 4.08 4.12

Case 3 ty/taoc 1.99 3.12 1.86 2.22 1.68 1.73

3.2.3 Case 3(Expander)
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