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The Optimization for Type “C” LLRT Requirements

of Containment Vessel

Nam-Du Jung', Jae-Dong Kim" and In Chul Kim"

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
LLRT. Though ANSI/ANS-56.8 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 test period for type “C” LLRT is differently applied to each NPPs.

Therefore,

this study presents a unified test criteria for data stabilization and test duration through

experiments to improve the test reliability for type “C”.
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Table 1 Test volume calculation for OPR-1000

Test Volume( ¢) Quantity
~100 16
101~200 4
301~400 2
501~600 4
701~800 1
3,001~4,000 1

Table 2 Test volume calculation for WH

Test Volume( ¢) Quantity
~100 10
101~200 4
201~300 2
301~400 2
401~1,000 7
1,001~2,000 6
2,001~4,000 5

Table 3 Test volume calculation for CANDU

Test Volume( 4) Quantity

~100 20

301~400

401~500

801~900

[

2,001~3,000
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Table 4 Allowable leakage rate for valves

.. Allowable Leakage Rate
Size(inch) (SCCM) &
1 147
3 442
8 1,180
48 7,079
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Allowable Leakage = 7.5 D STD f#/Day (1)
o714, D = Valve Size(inch)
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Air Compressor
(7kg/ cm?)

legends .
= s =p  Air Compressor—Regulator(7kg/cm?)
=e-e=e=$ Regulator—LRM (5kg/cm?)
= LRM —Test Pipe(3.6~3.8kg/cm?)
~= % Test pipe— Leak Device(3.8kg/cm”)

Fig. 1 Test device configuration

Table 5 Testing condition

Testing Condition Remark
LLRT Pr.
Item Pressure | Leakage Rate
(kg/cm) ‘ -
(kg/cm) (SCCM)
PWR | 2.5~39 3.6 0 ~ 7,140 Fig. 2~6
PHWR| 1.26 1.26 1,600 / 2,660 | Fig. 7~8
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Trend for Measured Leakage Rate Trend Measured Leakage Rate
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Fig. 3 Comprehensive measured leakage rate at 250
liters test volume and 3.6 kg/cm

6 Comprehensive measured leakage rate at 875

liters test volume and 3.6 kg/cm
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Fig. 4 Comprehensive measured leakage rate at 500
liters test volume and 3.6 kg/cm
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Fig. 7 Comprehensive measured leakage rate at 500
liters test volume and 1.26 kg/cm
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Trend for Measured Leakage Rate
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Fig. 8 Comprehensive measured leakage rate at 875
liters test volume and 1.26 kg/cm

Table 6 Test results under test condition

Fig. Pr. Test | Leakage Stf'ible Stable
No. | (kg/cm) vol. Rate T11.ne Condition
(¢)| (SCCM) | (Min.)

Fig. 2 125 0~2,000 6 < 10%
Fig. 3 250 0~2,000 10 < 10%
Fig. 4| 3.6 500 0~3180 7 < 10%
Fig. 5 750 | 150~7,140 6 < 10%
Fig. 6 875 | 150~7,140 5 < 10%
Fig. 7 126 500 | 1,600/2,660 4 < 10%
Fig. 8 875 | 1,600/2,660 2 < 10%
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