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Analysis of Data on Pipe Wall Thinning Phenomena by Fluid Flow

In Pressurized Water Reactor Plant
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In August 2004, a pipe rupture accident occurred at The Kansai Electric Power Company Mihama Unit3. Japan Society of
Mechanical Engineers (JSME) recognized that it was an urgent problem to settle the rules on Pipe Wall Thinning Management by
Fluid Flow. JSME enacted "rules on Pipe Wall Thinning" that stipulates the basic requirements of pipe wall thinning management,
considering from these situations. In 2006, JSME enacted the “rules on Pipe Wall Thinning Management for PWR Power Plants”
(JSME S NG1-2006, JSME rules for PWR) that satisfies the requirements of "rules on Pipe Wall Thinning". This JSME rules for
PWR stipulates the process of inspection plan, measurement, evaluation and maintenance. This paper focuses on the technical

grounds that specify the management systems, pipe components and initial FAC rate.
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Table-1 The inspection fluid condition and initial FAC rate in PWR guideline
Numeric: Initial FAC rate (mm/10*hr)

Fluid Wetness Flow velocity <100°C 211%%1%’ EE%%Z%’ 23205%(;% 250°C
<30 m/s
<56%
(Without drain) | 230 0/s, <50 m/s
>50 m/s
<30 m/s 0.35
<56%
(With drain) 230 m/s, <50 m/s 116
Two-phase 250 m/s
flow <30 m/s 0.35
>5%, <15% >30 m/s, <60 m/s 115
>50 m/s .
<30 m/s Downstream 0.35
>15% >80 m/s, <50 m/s ger s
>50 m/s ’ 030 . .
<3 m/s Downstream
Water of control
Single-phase | — 23 m/s, <6 m/s 0.4b gﬁf ﬁlfelédk
Hlow >6 m/s valgesgnly

(31 The inspection fluid condition of PWR guideline
For downstream of control valve, multiply five to listed number. For ball check valve, multiply

two to listed number.
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[INSPECTION PLANNING]

[Inspection fluid condition and inspection pipe components]

Select carbon steel pipe for the inspection fluid condition according to Table-1, and select inspection pipe components.

v
[Inspection timing]

Initial test: Set according to the initial FAC rate (Table-1), which is defined under the fluid condition
Second inspection and after: Set to appropriate timing until the remaining life, which is calculated according to the measurement
results, becomes five years. If the calculated remaining life is under five years, set the timing at company’s next

By,
L

periodical inspection.

L 2

[INSPECTION]

[[Normal measurement] Perform the ultrasonic thickness measurement at the measurement point depending on the pipe components.

[Detail measurement]

[EVALUATION]

[Calculation of FAC rate]
1st: Nominal thickness method, 2nd: PtoP method, 31d and after: Method of least squares

—>I [Calculation of remaining life]

[Criteria]
Stemaining life longer than the perio

Yes (Possible to continue operation)

company'’s next periodical
\inspcctio 9

No (Impossible to continue operation)

[Replacement/repair] lﬁ

[ACTION] |

Fig.1 The process of pipe wall thinning management for FAC”
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Fig.4 The relation between temperature and
FAC rate in plants (90° elbow)
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Fig.5 The relation between temperature and FAC rate in

plants (90° elbow)
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Fig.6 Abnormality FAC rate case (Case2)
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Table-2 The inspection fluid condition and initial FAC rate of PWR standard
Numeric' Initial FAC rate (mm/10%h) (): specific pipe components such as downstream straight pipe of control valve

Fluid Wetness Fluid velocity | <50°C | 2200 | 210006 1 210006 | 220006 1 »250°C
<30 m/s
<6%
(Without drain) | 230 m/s, <50 m/s
>50 m/s
<30 m/s (8%§) 0.26
<5% -
(With drain) >30 m/s, <60 m/s — —
Two-phase 250 m/s - -
flow <30 m/s 1.25
>5%, <156% >30 m/s, <60 m/s 0.39
>50 m/s 1.13
<30 m/s (gg%)
>15% >30 m/s, <60 m/s -
>50 m/s _
<3 m/s 0.31
Water 094
Single-phase | — >3 m/s, <6 m/s (1'28)
flow =
>6 m/s -

[ Inspection needs all system in the fluid condition

Inspection needs only the specific system in the fluid condition
—  Fluid condition without corresponding system in PWR plant
(only the condition which defines that fluid condition of slower flow velocity is the inspections condition)
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