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Abstract: The tightness of the double containment annulus is critical to the safety of nuclear
power plants, and the test procedure and data analysis should be reliable and reasonable. The
formulation of the pressure in double containment annulus versus time is deduced in this paper with
the foundation of the quadratic function law of pressure difference and the rate of air flow, which is
used to calculate the leakage rate of the annulus at specified time. The fitting of annulus leakage rate
against pressure difference is resulted from the analysis of the property of reference point for the
measurement of annulus negative pressure. The quadratic theory is verified with project measured
data, and is optimised with a corrected pressure difference, which performs better, and is
recommended in the calculation of annulus leakage rate test.
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Fig. 1 Typical Procedure of One Annulus Tightness Test
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Tab. 1 Result of Quadratic Fitting Analysis
5 /(m-h™)
C3 C4 Pd(]/Pa RSS r
286 Pa 620 Pa 1303 Pa
C2 0.02058 1.545 135 722 0.9992 22.09 44.00 78.00
C3 0.02339 1.360 85 84.7 0.9994 23.98 43.97 77.10
C4 0.02231 1.462 115 23.5 0.9995 22.93 44.11 78.05
C5 0.02188 1.502 115 47.7 0.9994 23.39 44.81 78.95
C6 0.02859 1.245 105 46.2 0.9995 21.92 42.97 78.59
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Fig. 5 Result of Linear Fitting Analysis on C2

Fig. 6 Residual of Linear Fitting Analysis on C2
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2
Tab. 2 Result of Linear Fitting Analysis
3 _ -l
RSS ” Mo k)
286 Pa 620 Pa 1303 Pa
C2 0.04918 11.462 855.8 0.9904 25.53 41.95 76.87
C3 0.04778 11.956 1174.7 0.9915 25.62 41.58 75.50
C4 0.04800 13.428 315.8 0.9936 27.16 43.19 77.27
C5 0.04721 14.265 634.1 0.9924 27.77 43.54 77.05
C6 0.05342 7.536 741.5 0.9918 22.81 40.66 78.58
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