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Introduction

Purpose of Containment Leakage Test

As stated in 10 CFR 50, Appendix J, primary containment leakage tests
are conducted ¢o assure that:

a) Leakage through th> primary reactor containment and systems and
components penetrating primsry containment shall not exceed
allowable leakage rate values as specifie. in the Technical
Specifications or associated Hases.

b) Periodic surveillance of reactor containment penetrations and
isolation valves is performed so that proper maintenance and
repairs are made during the service life of the containment, and
systems and components penetiating primary containment.

Results of containment leakage tests are reported to the Directorate
of Licensing, USAEC, following each periodic containment integrated
leakage test (Type A test). This report must include:

a) Analysis and interpretation of the Type A test results.

b) Results and analysis of the supplemental verification test employed
to demonstrate the validity of the leakage rate test measurements.

Testing Requirements

Frequency of Testing

Type » tests are scheduled in accordance with Paragraph 4.7.A.2 (d)
of the Monticello Technical Specifications. Testing is required at
the following intervals:

a) During the first refueling outage.
b) Within 24 months of the test in (1) above.

¢) Within 48 months of the test in (2) above and every 48 months
thereafter.

In the event that any testing (local or integrated)yields a leak rate
in excess of Ly = 1.2 weight percent of the contained air per 24 hours
at the test pressure Py= 41 psig, the condition must be corrected and
the testing schedule reverts to:

a) At the first refueling outage following the retest made (local or
integrated) to correct the excess leakage.

b) Within 24 months of the test in (1) above.

¢) Within 48 months of the test in (2) above and every 48 months
thercafter.
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T
P = (Containment pressure - psia
Py = Average containment vapor pressure - psia

As pas flow is referred to an a volume basis at a specified
condition Mg can be written as

Ma = o, fa
Where
V, = Gas Volume Added - ft°
§ a = Standard Density st 14.7 psia and 519.7 °R - 1bm/ft>

Combining the aforementioned equations yields the following
equation for the containment volume

\'=j"; Va
[ (P, - Pv2) - (Py - Pyy) )

R Ty R Ty

Containment pressure, average vapor pressure, and average
temperature were provided by the installed test equipment.
The amount of air added to the containment was determined
over an 8 hour period while pressurizing for the integrated
leak rate test. A Turbo Meter and TEM Factor with a least
counts readability of 1000 ft3 were used. Test data and
results are presented in Appendix D.

Type A Calculations

Each hour during the integrated containment leakage test and during
the accuracy verification test, the following calculations were
made to determine the point-to-point method leak rate.
a) Containment Absolute Pressure

CONTAINMENT PRESSURE (psia) = PBAR * Ppr.o

pBAR = local Barometric Pressure (psia)

Ppr.o = Drywell Wallace Tierman Gauge Pressure (psig)

b) Containment Average Temperature (°R) =
i=20
L wyty s 459.72

i=1]

w; = Weighting factor for RTD; from (tables 1 & 2)

t; = Computer reading of RTD; (°F)
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Lrror Analysis

Type A Test Error Analysis

The assumptions for the type A test error analysis and the

derivation of the type A test error relation are as reported
in the summary technical report submitted May 1973 entitled
REACTOR CONTAINMENT BUILDING INTEGRATED LEAK TEST MAY 1973,
The estimated variance for each type A test measurement are
as given below:

a) Estimate of 6° (T)
All temperature measurements were obtained with ALPHA-LINE
RTD transmitters connected to the plant process cmnputer
This system has an accuracy over the range of 600 F
1709F of at least 0.10° F. Therefore:

£2ti) = ( 0192 2 2.5 x 1073 oR?
g

Using the weighting factors from Tables 1 and 2.

.
'’ ;;: witi
2

(i) = f'wi 5 2 (ei) = (6.7 x 109 (2.5x10°) = 1.67 x 10 R

b) Estimate of §° (P)

The Wallace Tiernan gauge used to measure the containment
pressure is readable to 0.012 PSIG and has a certified
accuracy of 0.04 PSIG. The barometric pressure instrument
is readable to 0.01 INCHES and has an equivalent accuracy
when corrected for temperature effects on the density of
mercury and on scale distortion. The combined error is

given by:

82 (py =Ko 012) ) ’Q .01) (. 491)) ((o 01) (. 491))

2 ()< 44.86x10° Psl
4% (p) =0.3440 in H,0°
¢) Estimate of 62 (4AP)

The water filled manometer is readable to within (.02- inches
water. Considering that left and right legs of the manometer
had to be read gives:

62 (am= 68 @) + & ag)
= 2 (0.02/2)% = 2x107% (inches water)?

-

2
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d) Estimate ofA2 (Pv)

All vapor pressure measurements were obtained with Foxboro
type 2701 RPG DEWCELS connected through resistance-current
converters and special RTD processing boards to the plant
computer. The DFWCELS are certified to an accuracy of at
least 0. 1% and the resulting system error will not exceed
0.2 - INCHES WATER vapor pressure. Therefore:

6
Pv = 2, *vi Pvi

2 2 42
£ “’v",ﬁ6 voi €° @)
6 71

-'2 wviz (__Q?z__)z

Using the weighting factors from Tables 1 and &
&P = 1.86x 107 (INGH H,0)°

EFstimate of Type A Test Error

The overall measurement error is determined using the individual
measurement variances in 5.1 and the following parameters obtained
from the test data:

L = 0.25198 wt %/day

P = 1550.65 inches water

o

f’v = 7.56 inches water
AP, 4.57 inches water
T= 527.43 °R
The standard deviation becomes
4 (L) =0.00413 we%/4ay
The estimated test error at the 95% confidence level is

+ 24 (L) =0.00331 wt%/day
Vo

The validity of the error analysis can be verified by comparing each
24 hour data comparison with the interval:

Lg+248 M

All of the data points except one fall in this range. The one point
outside the estimated interval is 0.00122 below the lower limit.
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5.3 Estimate of Type A Test Verification Error

Measurement of the combined leakage rate during verification of
the accuracy of the Type A test was based on the average of seven
1 - hour data comparisons. The expression for estimated standard
deviation in this case becomes:

iy = @Lc)z +6(L°)2 for one measurement
26 b(L) = 24(0.0041) = 0,099 ywe%/day

&)
6 (L,) = varience in rotameter indication

= (1% of full scale)(4.6 SCPM) S ¢ (1440)(100) (1/2)
vC Pc

= 0.00045 wt%/day

o 'J(0-099)2 + (0-00045)2 for average of 7 = 0,0374 wt%/day
7

2£ (Ly') = 0.0748 wti/day

Ly' can therefore be expressed as:
L," = 0.1774 4 0.0748 at the 95% confidence level
This is in agreement with the test result of 0.25198. Therefore

the accuracy of the leakage measuring system is verified and the
controlled leakage result is validated.
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APPENDIX B

TYPE A TEST VERIFICATION DATA AND CALCULATIONS

CORTATRMERT TORTATNMERT REF
CONTAINMENT PRESS | AVERAGE CONTAINMENT AVG CHAMBER DP TEST INTERVAL CALCULATED LEAN
DATE TIME (PSIA) | (IN H,0) | TEMP (°R) VAPOR PRESS. (IN HZO) (IN ”ZO) (HOURS) RATE (WI' % /24 HR)
5-14-74; 2125 55.63 1541.50} 527.05 7.52 4.98 0 -
2225 55.62 1541.23| 527.02 7.51 5.30 1 58003
2325 55.59 1540.36 | 526,98 7.48 5.58 1 . 30197
5-15-74{ 0025 55.58 1540,12 | 526.95 7.46 5.90 1 4709
0125 55.59 1540.40 | 526.91 7.46 6.24 1 .5340
0225 55.58 1540.12 | 526.87 7.46 6.51 1 L4244
0325 55.55 1539,29 | 526.83 7.45 6.85 1 .5184
0425 55.51 1538.18 | 526.79 7.45 7.10 1 .3934
N
avg of 7 '<,5‘

Ly = 04604 wt%/day

L, = 0.2858

L, = 0.h604 - 0,2858
= 0.17‘46

I-N - Lt' = 0-0'77‘*
0.3
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Appendix C

TYPE B AND TYPE C TEST DATA AND RESULTS

IValve or . Test 3 T&Mical_*cifiati%wlgjﬂf
‘Penetration Volume (ft j Leakage Limit As Found * | As Left
X-100A L] 2.26 17.2 SCFH @ 41 psig 0.047 0.047
X-1008B 2.31 17.2 SCFH @ 41 psig 0.048 0.048
X-100C 1.92 17.2 SCFH & 41 psig 0.16 0.16
X-100D 2.05 17.2 SCFH ¢ 41 psig 0.043 0.043 .
X-101B 1.93 17.2 SCFH @ 41 psig 0.080 0.080
X-101D 1.97 17.2 SCFH € 41 psig 0.00 0.00
'X-103 2.08 17.2 SCFH € 41 psig 0.00 0.00
IX-104A 1.94 17.2 SCFH ¢ 41 psig 0.081 0.081
X-104B 2.06 | 17.2 SCFH € 41 psig 0.0256 0.0256
X-104C 1.93 17.2 SCFH @ 41 psig 0.00 0.00
IX-104D 2.05 17.2 SCFH @ 41 psig 0.00 0.0u
X-105A 1.92 17.2 SCFH @ 41 psig 0.32 0.32
X-105C 2.05 17.2 SCFH € 41 psig 0.00 0.00
X-105D 1.93 17.2 SCFH @ 41 psig 0.00 0.00
AO 2541A § .044 | 17,2 SCFH € 41 psig 5.80 5.80
AO 2541B

|AD 2561A & .044 | 17.2 SCFH € 41 psig 1.79 1.79
AO 2561B

N, Control

Sfstem 0.25 17.2 SCPH € 41 psig 15.03 1.97
'‘Sample

Valves

;(Note 1)

lcv 3267

Icv 3268 & 1.15 17.2 SCFH € 41 psig 0.141 0.141
lcv 2269

MO 2373 § 0.973 | 17.2 SCFH € 41 psig  WB7.4 1.53
MO 2374

'AO 2-80A 40.74 11.% SCFH € 25 psig 73.4 3.35-
|AD 2-86A 40.74 11.5 SCFH € 25 psig 4.75 Combined
E leakage
\AD 2-80B 40.74 11.5 SCFH @ 25 psig 1.01 1.01
AO 2-86B 40.74 11.5 SC¥H & 25 psig 3.52 3.52
AO 2-80C 40.74 11.5 SCFi & 25 psig 0.00 0.00
AD 2-86C 40.74 11.5 SCFH & 25 psig 3.88 3.88




APPENDIX C (cont)
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| As left

4.62
5.08
0.19
4.76

2.03

0.56

3.32

0.31

0.00
0.00
9.88
5.7

0.48

0.39
0.00

0.13

1.38
6.28
0.56
0.00
3.21
1.95
2.04
3.92

[Valve or ! Test i Techmical_Specificatiowsured Leak Rate(SCFH

Penetration Volume(ft] Leakage Limit .

AO 2-80D | 40.74 11.5 SCFH & 25 psig 4.62

AO 2-86D | 40.74 11.5 SCFH @ 25 psig 5.08

AD 2379 6 |

D 8-2 | 11.8 17.2 SCPH @ 41 psig 3.23

AO 2380 & | "

WV 8-1 2 11.8 17.2 SCFH @ 41 psig 5.06

A0 2377 |

AD 2378 § | 210 17.2 SCFH @ 41 psig 4.62

AO 2381 4

AO 2386 |

AO 2287 & L W 17.2 SCFH @ 41 psig 0.56

CV 2385

AO 2896

AD 2383 § 3.7 17.2 SCFH @ 41 psig 3.32

CV 2384

MD 2034

5 & 10.4 17.2 SCFH @ 41 psig 0.31

HPC1-9 6.7 17.2 SCFH @ 41 psig 65.6

HPC1 - 14 0.05 17.2 SCFH @ 41 psig 0.00

RCIC - © 1.1 17.2 SCFH @ 41 psig 12.57

RCIC - 16 0.06 17.2 SCFH @ 41 psig 5.71

CV 2790 § i

v 2701 2.53 17.2 SCFH € 41 psig 0.48

MD 2075 &

LMo 2076 1.46 17.2 SCFH @ 41 psig 0.39

XP - 6 0.14 17.2 SCFH @ 41 psig 2.08

MO 2397 ’ ¥

P 1.7 17.2 SCFH @ 41 psig 0.13

FW 94-1 19 17.2 SCFH @ 41 psig 1.38

FW 94-2 19 17.2 SCFH @ 41 psig 6.28

FW 97-1 6.9 17.2 SCFH € 41 psig 0.56

FW 97-2 6.9 17.2 SCFH € 41 psig 029

AQ 10-46A 44 17.2 SCFH @ 41 psig 27.7

AQ 10-46B 43 17.2 SCFH @ 41 psig 1.95

Kg 2014 81 17.2 SCFH @ 41 psig 2.04
2015 77 17.2 SCFH @ 41 psig 3.92



















