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Development of Standard Procedures for
Local Leakage Rate Testing of Containment Vessel
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ABSTRACT
The containment local leakage rate testing in nuclear power plants is performed in accordance with ANSI/ANS
56.8-1994 in Korea. Two methods, the make-up flow rate and the pressure decay, are used for local leakage rate
testing. Though ANSI/ANS 56.8-1994 does not define clearly the minimum test duration for the make-up flow rate
method, it requires obtaining the data after reaching the stable condition. Thus the prerequisite stable condition for
data acquisition and the testing time is differently applied to each NPPs. Therefore, this study presents a
standardized test procedure for data stabilization and testing time through experiments to improve the test reliability.
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Table 1 LLRT testing time

Uni
nits A
Items

Electrical Penetration | 60 Min. 15 Min. 15 Min.

CV Hatch 60 Min. 15 Min. 45 Min.

Tank 60 Min. 15 Min.

Valve 60 Min. 15 Min. 15 Min.
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Table 2 Test section volume
ltem Test Volume Quantity

(© OPR-1000| WH | CANDU | Total

*) ~2.0 110 118 12 240
~100 16 10 20 126

101~200 4 4 0 109

201 ~300 0 2 0 203

Valve 301~400 2 2 1 305
401~1,000 5 7 8 413

1,001 ~2,000 0 6 0 1,007

2,001 ~4,000 1 5 1 2,007

(*) Elec. & Mech. Penetration, etc.
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Air Compressor
(7kg/cm?)

Air Compressor—Regulator(7kg/cm?)
------- ¥ Regulator—LRM (5kg/cm?)
= LRM —Test Pipe(3.6~3.8kg/cm?)
= + + » Test pipe— Leak Device(3.8kg/cm?)

Fig. 1 Test device configuration
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Table 3 Testing condition

LLRT Pr. Testing Condition
Item ;
(kg/em) | Pr. (kg/en) | Leakage Rate (sccm)
PWR 25~39 3.6 0 ~ 7,140
PHWR 1.26 1.26 1,600 / 2,660
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Trend for Measured Leakage Rate
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Fig. 2 Comprehensive measured leakage rate at 125
liters test volume and 3.6 kg/cm
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Fig. 3 Comprehensive measured leakage rate at 250
liters test volume and 3.6kg/cn
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Trend for Measured Leakage Rate
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Fig. 4 Comprehensive measured leakage rate at 500
liters test volume and 3.6kg/cm
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Fig. 5 Comprehensive measured leakage rate at 750
liters test volume and 3.6kg/c
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Fig. 6 Comprehensive measured leakage rate at 875
liters test volume and 3.6 kg/cm
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Fig. 7 Comprehensive measured leakage rate at 875
liters test volume and 1.26 kg/cn

Table 4 Test results under test condition

Pr. Test Vol. Leakage Rate Stable Time
(kg/cr) (0 (scem) (Min.)
125 0~2,000 6
250 0~2,000 8
3.6 500 0~3180 7
750 150~7,140 6
875 150~7,140 9
500 1,600/2,660 4
1.26
875 1,600/2,660 5
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Table 5 The Standardization for stabilization and test

time
- Stabilization Time Test Ti
est . est Time
Min.
Method Test Items ( ) (Min.)
Ist 2nd
Elec. & Mech. N/A N/A 3
Type Penetration
“B” Equip. Hatch 10 N/A 15
CV Chamber 10 15 15
Valve 10 N/A 15
Type Hi-Vol
o i-Volume 1 1 1
Purge Valve 0 5 3
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1. American Nuclear Society, ANSI/ANS56.8-1994
“Containment System Leakage Testing Requirements”,
pp. 13-14

2. Nuclear Safety and Security Commission Code
2012-16, “Standards for Containment System Leakage
Rate Testing”.
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