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1. TINTRODUCTION

A periodic Type A integrated leakage rate test was performed on
the containment structure of the Florida Power & Light Company, Turkey
Point Nuclear Power Plant - Unit No. 3 pressurized water reactor in
November and December of 1975 utilizing the "Absolute Method" of testing.
This test was performed at the reduced pressure test (P,) which is defined
as not less than 50% of the calculatel peak accident pressure.

This report describes and presents the results of this periodic Type
A leakage rate test including the supplemental test method utilized for

verification.



11, SIMMARY

All Type "B" and "C" tests were satisfactorily performed and repairs
and corrections were made where necessary. At the start of the test, all
valves were to be in their nommal position for accident conditions. Excep~
tions to this valve lineup were noted during this test and are listed in
Appendix E. The measured total-time simple leakage rate was 0.040%/day at
41.89 psia (total containment pressurg at start of test). The measured

total-time least squares statistical fit leakage rate was 0.058%/day at

41.89 psia,



IITI. TEST DISCUSSION

A. Description of Containment

The containment structure completely encloses the reactor coolant
system and provides adequate biological ‘shielding for both normal and
hypothetical accident conditions. The structure is a post-tensioned
reinforced concrete cylinder with a shallow dome and is connected to and
supported by a reinforced concrete foundation slab. The inside surface of
the structure is lined with %" thick welded =teel plate to insure a high
degree of leak tightness.

Principal dimensions of the containment structure are-as follows:

Inside diameter....c.oc0u0a T Po e bk k- nARD | ERSE

Ingide ReLlght..civivcvcivssosnnirasoes vennihd foet
(including dome but excluding reactor cavity)

Inside depth of reactor cavity...........29 feet 8 inches
Vertical wall thickness..................3 feet 9 inches
Dome thicknéss...........................3 feet 3 inches
Foundation slab thickness................10 feet 6 inches
Internal free volume.......ccov00v0000...1,550,000 cubic feet
Access to the interior of the containment structure is through a
personnel lock located on the west side, at an elevation of 25'-10". An
emergency escape lock is located on the east side at elevation 52'-9",
A 14'-0" diameter equipment hatch is located on the north side at eleva-
tion 30'-6".
The interior of the containment consists of three levels; base floor at
elevation 14'-0", mezzanine floor at elevation 30'-6", and operating floor
at elevation 58'-0"., Two stairways and an elevator have been provided in the

containment with landings at elevations 17'-6", 25'10", 58'-10" and 73'-8".



The polar crane can be reached via a stairway to the top of the elevator
shaft, and then a ladder to the platform at elevation 113'-10".

A stairway is provided from the personnel access platform to the
base floor and from the emergency escape lock to the operating floor.

A ladder access is also available from the base floor to the emergency
escape platform at 52'-9",

The reactor vessel is located in the reactor cavity at the center of
the containment. The three primary ccolant loops including the steam
generators and the pumps are located in separate compartments around the
reactor vessel. The primary shield wall (7'-0" thick and circular in shape)
and the secondary shield walls (2'-6" thick) fonn boundaries of the com-
partments and also provide radiation shielding. The mezzanine floor is a
2'-6" thick slab and the operating floor ic 2'-6" thick slab. On the
periphery of the operating floor there is a galvanized steel grating plat-
form which supports the containment normal and emergency coolers and filters
and permits air circulation and flow path for water from the containment
sprays.

The reactor refueling canal to the east of the reactor cavity is lined
with a stainless steel plate. A stainless steel ring seals the reactor
cavity during refueling. The canal walls are of reinforced concrete com-
struction and extend from elevation 18'-0" to the operating floor at 58'-0".
The canal is illuminated by underwater lights and contains the reactor in-
ternals storage stands, refueling tool racks, control rod unlatching tools
and fuel transfer tube and mechanism. During refueling, the canal is filled
with borated water which provides shielding and cooling for the spent fuel
elements. The reactor refueling crane (manipulator crane) spans across

the canal and travels longitudinally over rail tracks.



The reactor vessel is supported on its six nozzels, each of which sits
on three structural steel beams cantilevering from the primary shield wall
into the reactor cavity. The stcam generators and pumps are supported on
columns and embedded plates and anchor bolts. The supports allow thermal
growth but restrain the equipment during earthquakes or pipe rupture.

The polar crane supported on structural steel brackets at elevation
125'-9" with a capacity of 135T/35T services the reactor building during
refueling and maintenance operations.

There are eighteen (18) dome trusses which were designed to support
the dome liner during construction. These trusses were then lowered and
tied to the supporting brackets. They carry the hangers for the containment
spray piping.

B.

The containment system was equipped with instrumentation to permit

leakage rate determination by the "Absolute Method". Utilizing this

method, the actual mass of dry a2ir within the containment is calculated.
The leakage rate becomes the time rate of change of this value. The mass
of air (Q) is calculated according to the Perfect Gas Law as follows
(reference Section 3.1.2 of Appendix B for additional information):

Q = Pav

RT

where: P, = air partial pressure
V = free volume
R = gas constant
T = temperature

The parameters required are temperature, humidity and pressure. The

location of the instrumentation is shown in PFigures 1 and 2.




1. Temperature Instrumentation

The containment was equipped with 20 precision RTD's plus 2 spares.
The accuracy of these detectors is within + 0.2F. The maximum probable
temperaturc error is equivalent to + 0.054F.

2. Humidity Instrumentation

The containment was equipped with 5 RHD's plus 2 spares. The accuracy
of these detectors is + 2.5% relative humidity for a 0-1007 relative humidity
excursion. The maximum probable humidity error is equivalent to + 0.296%.

3. Pressure Instrumentation

The containmen: was equipped with Ol precision readout unit plus 01
spare with 2 calibration accuracy of 0.015% of readigg. resolution of 0.001%
of full sccle and readout of 100,000 counts = full scale. The absolute
pressurz capsule had a range of 0-49 psi. The maximum probable pressure
loop error is equivalent to + 0.001 psia.

4. Numatron (Pieital Voltmeter)

A L&N digital voltmeter (Numatron) was utilized to obtain direct readout
humidity data. This instrument has an accuracy of + 0.01 millivolt which is
insignificant.

Consequently, the maximum probable total instrument loop error is equi-
valent to + 0.015% per day at a confidence level of 99.87%.

Additional information concerning all the above instrumentation may be

found in section 5.1 of Appendix B.



C. Description of Computer Program

Threughout the test, temperatures, humidities and pressure were
monitored. Thesc data were used to compute the leak rate from the perfect
gas law using either the point-to-point or total-time method. Leak rate
predictions and estimates of error were provided by first order linear
regression over the test duration of 24 hours. Furthermore,the sensitivity
o sensor accuracy was computed to demonstrate that the test had met the
minimun alloweble leakage rates within statistical error bounds.

All data were manually entered using & Texas Instrument 700 terminal
at 15 minute intervals. A weighted average temperature was computed
according to the fraction of the total free coatainment volume eack BTD
sensed. A weighted average partial pressure was also computed according
to the fraction of the total free containment volume each RHD sensed by
utilizing "built-in" computer saturation tables. Data were verified by
requesting a tabular listing with actual sensor values and other computed
values listed in tables or plotted as requested. At 2030 12-2-75, RTD #4
was deleted as a result of this sensor walfunctioning. When this sensor
was deleted, the volumetric fraction was updated by the computer and
future calculations deleted this sensor. As a result, it was no longer
necessary to input a value for this deleted instrument.

Information on the progress of the test was retrieved and lisged in
tables or graphical form upon request. Raw sensor data and computed
variables, such as simple leak rates, average temperatures, vapor pressures,
point-to-point, and total-time statistical leak rates were evaluated in
these forms. Appendix A contains graphs of major variables, statistical

and simple leak rate resulits, instrument error analysis, tabular listings



of both major variables and raw input data, and certain appropriate notes
which fully describe the ILRT and CLRT.

Tt should also be noted that this program has been verified extensively
with and against previously performed ILRT's as well as concurrently, during
actual test performance, by utilizing a desk calculator. All data have been
in exact agreement.

D. Error Analvsis

Although maxirum inscrument loop errors are determined prior to the ILRT
to ensure the reliability of the measured data, the effect of instrument in-
accuracies is computed following the ILRT and CLRT to reflect actual test
conditiomns. Total instrumént error reported is established by the likelihood
that additive errors will not exceed 95% confidence limits. Contribution to
the reported instrument error is an additive function of the loocp errors for
tempercture, numidity and pressure sénsors, and the initial test average
variables for the first set of data recorded by either the ILRT or CLRT. 1In
addition, a statistical measure of the goodness of fit of the first order
regression is reported as a function of test duratior; in particular, this
provides regression errors which diminish significantly as the amount of
collected data increases.

E. Description of Tests

Interpretation and final analysis of test data show results well within
the specified limits for this containment as delineated in section V of
this report.

The containment was made ready for the integrated leak rate test with
pressurization commencing at 2150 11-28-75 following final inspection and

"correction" of relative humidity detector (RHD) problems encountered.



Pressurization was accomplished by utilizing seven (7) mobile oil-free air
compressors with a total capacity of 6750 scfm. These units were connected
to the containment as shown in Figure 3. Additional information concerning
this equipment may be found in section 5.7 of Appendix B. At 0455 11-29-75
at approximately 41.47 psia pressurization was secured with data acquisition
commencing at 0515. However, due to malfunctioning RHD's and excessive
leakage, the ILRT was aborted at 1845. During the test period, four (4)
RHDs had to be deleted with numerous leaks detected and repaired. At 0028
11-30-75, containment blowdown to atmosphere commenced following contain-
ment air sampling. This sampling (utilizing a Tracerlab M;del MD-12C
beta-gamma GM tube and Lderline Model AMS-2 detectors) was continuous
during this period. No detectable gaseous or particulate activity was
observed. At 1030 thc containment was at atmospheric pressure. An in-
specticn team then entered following satisfactory containment atmosphere
air sampling.

During the following period, minor leaks were repaired where previously
observed or suspected as well as re-verification of the valve line-up. The
containment inspection revealed FT-474 on the steam line from "A" steam
generator was removed with all associated valves in their open position,
steam line high point vent on "C" steam generator was open with an empty
packing gland and the level indicator and all associated vents open to
containment. These discrepancies were corrected.

Evaluation of the RHD problem indicated that the system was mal-
functioning with no repeatability. As a result, a "new" RHD system
was obtained from the St. Lucie Nuclear Plart who recently completed a

preoperational ILRT. These sensors were then installed in the same



location as the previously discussed instruments and the system was function-
ally tested. Upon achicving satisfactory results, pressurization again
cormer.ced at 0923 12-1-75 following containment inspection at 0810. At 1620
at approximately 42.55 psia, pressurization was secured with data acquisition
commencing at 1630. Leak survey teams ere then instituted with leaks de-
tected and repaired in the TLRT panel sensing lines and associated instru-
ment valves. Time zero was established as 0900 12-2-75 following a 16.5
hour stabilization pericd. The ILRT was successfully completed at 0900
12-3-75 followed by a 4.5 hour CLRT at an average flow rate of 3.4 scim.

Tnis discharge was also monitored with no detectable gaseous or particulate
activitv observed. At 1330 the CLRT was satisfactorily completed with
blowdown commencing at 1449%. Continuous monitoring during blowdown again
revealed no detectable gaseous or particulate activities (see Appendix B -
Test Log) with atmospheric pressurz schievad gt 0116 12-4-75. Fellowing
satisfactory containment air sampling, an internal inspection was performed
from 0145 to 0228 with no discrepancies observed.

Prior to performing the ILRT, a Local Leakage Rate Test (LLRT) was per-
formed by Florida Power & Light personnel to verify containment integrity.
Type B and C local leakage rate tests were performed on containment electrical
penetrations, mechanical penetrations, piping system isolation valves which
become part of the contaimment boundary under accident conditions, the fuel
transfer tube, the personnel access lock, the emergency escape lock, and the
equipment hatch. The acceptance criteria for this LLRT is that the total
leakage from all local leakage rate tests shall not exceed 60% of the maximum
allowable leakage (L,) at test conditions. The total leakage from these .ype

B and C tests was within these limits and is presented in Appendix C.

- 10- ’



IV, RESULTS AND VERIFICATION

The reduced pressure test (Py) was conducted {or a period of 24 hours
starting at 41.89 psia with a total of 97 samples or data sets taken. This
test followed a stabilization period of approximately 16.5 hours. The re-
sults of a computed total-time least squares statistical fit of all data
revealed a leakage rate of 0.058%/day by weight or a total-time simple
leakage rate of 0.0407/day by weight. For the purposes of this test, the
total-time simple leakage rate shall be utilized due to comparison to the
CLRT data which are of much shorter duraticn. Since the least squares
statistical fit of the fir;t order regression is a function of test dura-
tion, the regression errors during the CLRT are high. Cons;quently, for
comparison during the verification phase, the total-time simple leaksge
rate shall be utiliced. Tuis leakage rate corvespunds to an initial cone
tainment air weight_of 318,834.2 pounds and a final containment air weight
of 318,704.3 pounds or a loss of 129.9 pounds. Maximum probable instrument
error for this test contributes + 0.015%/day.

Following satisfactory completion of the ILRT at Pt, a 4.5 hour veri-
fication test or CLRT was performed. This test was conducted by super-
imposing a known leak of 3.37 scfm at 39.696 psia which corresponds to a
leakage rate of 0.123%/day by weight. Consequently, Lgm plus the super-
imposed leak equal 0.163%/day by weight. The measured total-time simple
leak was 0.144%/day by weight (0,027 x 24 hrs. = 0.144, reference Appendix
A, section 2). This corresponds to an iiizgagr:chliument air weight of
318,709.3 pounds and a final containment air weight of 318,624.2 pounds

or a loss of 85.1 pounds. Maximum probable instrument error for this

test contributes + 0.015%/day.

=11~



V, CONCLUSIONS

The 25.0 psig integrated leakage rate test provided acceptable results
as cvidenced by the computer printout and graphs in Appendix A of this
report. These leakage rates are well within the specified limits. These
limits are as follows:

1. The maximum design leakage rate (L,) shall not exceed 0.25%/day.

2. The maximum allowable reduced pressure leakage rate (Lg) shall

be the lesser of:

\

1. Lt =Lla [Lun)| or L = La [Pg|1/2
Lam;' Pa
where, L, = measured leakage rate
P, = retest pressure, 25.0 psig
P, = peak accident pressure, 50.0 psig
3. 'The maximum allowable operational lecak rate (Lgo) shall not exceed
0.75 L;.
Precperational test have provided the following results:
1. L= 0.0667
2. L= 0.1020

As a result, Ly shall be equal to the lesser of:

0.1020

1. Le =1, EEE = 0.25 [0.0667] = 0.1635
Lam

2. Lg=1, Pt\l/Z = 0.25 /25.0 1/2 = 0.1768
P \50.0

o

«33



In this case, since Lgy = 0.

Lam

6539 or <0.70, Lt = L, L:m\ = 0.1635
Lam / ‘

As a result, for future periodic testing at the reduced test pressure:

Lem = 0.75 Le = 0.75 (0.1635) = 0.123%/day by weight.

The verification tests discussed in section 1V contain the test

results and verifiy the accuracy of the ILRT measurement system. The

close correlation between the ILRT and surplemental test provides

ILRT measurement systen,

the ILRT results. The minor differcaces
ILRT results are attributed to rotancter

full scale or less than the accuracy of the

- 13-
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VII, APPENDIX

C=30 Test Procedure
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DOCUMINT CHASCE UNOTICE ‘
Document/Test No. __ €-30 Rav. ____ 5 _  Chunge Yo, -
Title Primary Countainment leok Rate Test Date _11/11/2
Change Initiated by ___ D, W. Pdwards . -
Document Change Authorized: -
/ / 8 /{4.;?* ”‘4(';/
‘1242‘5555 ("-u /}/’ f/ "/ Ebasco JTG Member
L/‘(:sy’ o - 7 General Electric JTG Merber
\4’ 57’ A
Df\zzm A~ //7 \cn ont Yan/fc.e Nuclear Power Corporation

JTG Meuwber

Change:

6.3.6 Remove the recuire-ont to vent the personnel lock duriny the

Y e o 2

remainder of the test.

6.3.8 - 6.4.1 Revers2 the order of the 24 psig test and the 44 psig

test so thaL the 44 psig test is conducted fi*'t. VYotes,

e ——

cautions, ‘c*Furlzatxun and de—p.(,,urxzatiom rates

e
are to remain as specified in the proecedure. Jugl

.- —

VY 7Pr1F¥ 007.01
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POR # _ pr P

DOCUMENT CHANGE LOTICE

Document/Test No. __ C-30 Rev. _ 5 Change No, ____2 T

Title 'Primary Containment Leak Rate Test _ Date _11/16/71

Change Initiated by __ D. W. Cdwards

Document Change Authorized: )
(/47 ool AV Y

‘////\—{4 ~ *ﬂ/ - L'.;:/%z ’ ’J.'IE Member

LAy IVZﬁ/b

Gcnergl Flectric JIG Mewber

_/531"’ 7, aw/;/
__~(Z( Vermont Yankee Nuclear Power Corporation
JTG Member

(hange:

.

Attach Addendum #1 and perform testing specified thereon.

Reason: Correct defficiencies encountered during the conduct

-

of C-30.

VY TPIY 007.01
Kov, 2
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TEST PROCEDURE SUMYARY EXCEPTION LIST

Page 1

Title: _ Primary Containment Leak Rate Test 1
Test No. C-30 R-5 Date: 11/16/71
Corrected
Exception Disposition b /Date
Penetration No. Line Verified by Date
3.3.1 Verify zero leakage from inneri X-11 HPCI Steam ;.
bellows of type 1 penetrations X-12 RHR Supply ;1 ( _ i/ sapt e sl
X-13A RHR Return ] ;; _ F;-
X-138 RHR Return  CEaad ””‘QTfoJ - =4
X-16A Core Spray 2ef oi | ac. Airmaas
X-168 Core Spray W TN R 4
' J)/' rt’/-?7)/
3.3.2 Perform 24 hr. drop test on Penetration oc Sheetjtgached ’]Verifiéd by Dats
the spare electrical penetra- X-101B L vy %J_]Y‘
tion & attach QC forms. X-106 . 1% \"1;_.,' ¥ 'F_'
: X-107 ),I S i"‘ .f__
3.5.8 Calibraté the following Instrument Actual Set Point Verifioi.Qx Date
instruments and check set POS-16-19-31A ) Tha.afecee (10 ML . #2017
points. POS-16-19-31B Lt g‘;.“,,, W L4 ) N
FT-1-156-1 Sl T W :
¥ 04 b,“)_& J,,.._TM p TI=1=-156=2F - .= & "+ 2% U 1O YA
LSH-16-19~26 o ST AEME T Thy Iy
o/ ATI=1=156=29 /v i s 1:" q v A lS :
Indicating
Section 6.1 Cycle the valves listed | Valve No. Lig___s Closing Time Verified by Date
using any convenient remote actuator.| SB~16-19-6B Y X - < -
Verify proper operation, proper indi-| SB-16-19-9 /G X ~ Y
cation, and/er closing time. A0-20-82 ne fiats R ,:.' ;
A0-20-83 , ‘
SB-16-19-11A ;{( ~ 1.3 ase. 4__L5 " E;{;_
$B-16-19-118 AN e btate,. i ,.,'! L,fn ey
A0-16-19-23 _TransSecced 1o y e Y20 L s il
MS-86A ok 5okt bblleidi L‘,“.yiz
Leakage Rate ;
Section 6.2 Measure isolation valve | Valve No. SCFH Lbm/hr Verifigd by Date
seat leakage in accordance with steps| MS-86A s, o L. 70 DLL sadiiiosnl 28550
6.2.1 5o 6,2.6 of C-30. 12y ne{MS-80B 3.6 Flarrsild . ‘ i
““""‘,y,,,, © TGS -86B fé@b AN LG i Wt
15-80C R VY actdD ) " S—
hS‘86D i _;5__ & ".3. \!.“l..h.& a(" / /ZZI.—.
. Personnel Lock_u‘_‘,%,,.“ 21 % - A K rl
' ReIC 15 A L5 M!.-.L.-;’.. 1.4....
' APPROVAL
All outstanding exceptions have been satisfactorily resolved and the test Is ¢ " lered
complete in its entit»tv.
}s’ e \,:(.u-u'.' /‘./ A/? P YeNPC JTG Member
Ci JIG Member
S V¥ TPIY 010.01

soes we

Orivipal



Page 2
TEST PROCEDURE SIMMARY EXCEPTION LIST
Title: Primary Containment Leak Rate Test
Test No. C-30 R-5 Date: 11/16/71
| Corrected
Exception Disposition L by/Date
Section 6.2 (Continued) Valve No. SCFH Lhm/hr \'arlfi d by Date
RCIC 16 L.4h u.J.L L4
SB 16-19-12A & o,
SB 16-19-128 ’ﬁ”?&“‘z &HME S
General. Complete Change-2 Change #2 Completed J?/: Ié ﬁ-:g‘l‘ _/4/@[2(
Addendum #1 to C-30. Verified by Date
. ' Leakage - )
General. Measure leakage for each Valve No. SCFH Lbm/hr Verified by Dat
main steam isolation valve @ 24 psig MS‘—BOA 2.5 0.7 Lif 24 ey Mzﬁ/
MS-86A m / ‘; e "—‘.{il";" ANG Y
MC 2 ' Phwr
NOTE: This will provide base lige q:_gg: j%‘? —Lca *%A“£;+“%LL“Q?"’
data for future measurements = L3 .43 g En Ly 12001
MS-80C 32 0.4 i bdansid ALY
of MSIV leakage. . - _ : :
JS'86C ; ,' ‘: Z z ..’/; hI. ‘,”"“‘"L ““ '.7/
o MS-80D 4.8 0595 sLlfawxdd 8pr
( MS-86D SO il Lubdanall 124771

Qo 3 L"an K v bk

; ML S K ‘ o 3

S rc/,:i:;: ,,\55 grrb _:.i.- Sl s sie a'. ' - ;L' \ »LA,/"
¢ Mms - o0 27 _G_ZZ-.. M-_ﬁ 1

Note . é’.z//mn peiC 15 Lo, 041 Gubled il
RCiC b 2L ou8 Q"Zu&.i__}éé/'

APPROVAL
All outstanding exceptions have been satisfactorily resolved and the test is considered
complete in Ats entirety.

,l/s.. ,) '/J

W Mas1, S h g :,” 2 WYNPC JTG Member
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6.1.3 Drain the isolated volume, depressurize the volume downstream of
. ' the valves to be tested, and attach a regulated air supply with a
! ) pressure gage-and flow meter to the ta rovided.
PP

6.1.4 Pressurize the isolated volume to 44 psig (+1 psig) and soap
" test all mechanical joints to assure leak-tightness.

6.1.5 Maintain the rcgulated pressure source on the isclated volume
for sufficient time to determine the stcady state leakage rate
by measuring the makeup flow required to maintain 44 psig.

! 6.1.6 Using Table I record the valve seat leakage rate in gcpy from the
{ flow meter. (Assign seat leakage eqvt'ly) Convert this value
to 1bm/hr using the following expression:

1bm Where: Pb = in lig Absolute
Ted = .35 x %g T = Temp °R

6.1.7 Repeat steps 6.1.5 & 6.1.6 at 24 psig (+ 1 Psig).

6.1.8 Depressurize the volume and either re-install blanks as specified
by Table I or, if complete, remove all test gear, secure the test
connection, and return valves to the pretest conditions.

7.0 Acceptance Criteria:

Refer to C-30 Section 7.0

( NATE « Maral cmanmiionn 3 Vaaliaaas 44 % il & B . ¢ & -~ » - e .

- v W meet By AN W A
AGLUAuEY Vil AGUAE L \TApLEDSEU 45 d percCenlage O The contained mass
( Ca)). Measured leakage (L;p) at 24 psig must be similarly corrected.
Finally, a new correlation factor must be calculated based upon the
adjusted values of Ly, and Lgp and all values compared against the
criteria stated in Section 2.0.

8.0 Return to Normal:

8.1 Return to normal is conducted as step 6.1.7 of the test procedure.




' AD-1/C~20/3
) LABLE T
,r
ISOLATION VALVE SEAT LEAKAGE
- | steps | - o . N
6.1.1 - | 44Psig [441sig | 24Psig | 24Psig
6.1.8 ¥ Leakage |Leakage | Leakage | Leakuge B
.ine valve(s) |Boundary| Blanks | Completed §CFM lbn/hr | fCIM lbm/hr | Verified| Date
|
‘urge SB-6 & 7|SB 6,7, !Inside ) o
6A, 6B, |6A,7A, A v & ocast 727 0. 34 | L ¢ vt "/"/'
7A, 7B 6B & 7B
urge SB-6A & |same as |[Inside . : ’
7A sbove leB s 8| Y/ | O o O O |Lodoad) P
urge SB-6B & |same as | None ”/'/n O @) 0 O ﬁz«%aezl ‘5/{/4/
7B above
/
urge SB-8, 10|SB-8,9, [At loca4 38 5§/0 - p
10 tion of | 54387 | O o, o O Wik
: SB-23 ‘sl
8 ¢,95 /0 o o LI -
2 o o Wl (162,
Purge $B8-23 SB-8,9, M 2l - & . j /.
- 10,23 None T A 4&“4[ Z’ MLE T 74 269 Jﬂ/-d-k'z J 47 ’-’94/
F. Drain [FD 82 & |FD 82 & | None 23/vel/ 2t e o (@ Q 202 fuirt /é/oﬁ
83 83 /
( . . . ) . . L . '
W) wuppPLY |OUTLVLLLIDD &U,44) NOme '1/7/’/ & o o o LG Aitact /.z/,/
22 22 ’ "
Rx Sample|SS-39 & [SS 39 & | None [mfe/rr| O o o o 8 R | 138/,
40 40 fv&/ﬁ /
— A o w, A .— imsl -. I: "
RCIC Ex- |RCIC 50 |RCIC-SSC| None }mz;‘"“"‘:,( Lot — gt OB — 0 (O} A AL 3o,
haust 9 & 50 & ’_}/‘,,/’,"; o 0% Yord .ol & ‘ : ‘.2 " - ) .
. 4 ’4/.4 7 ., ,'
RCIC Va- [RCIC 38 |RCIC-SSC| Nome 17, 7 0.1 | .03 9 0.0 U bkl Ml
cuum Dis- 10 & 38 S oecliaied -0 L '
charge 14 /2t
wel L g —-?-—ﬁ—-—a—e:——-ﬁ-“-—o—ﬁi e Ly us k) 14/t
HPCI Ex- [HPCI-65 |HPCI-65 | None }/M:: 7l ¢ g FY8 L5 T T FeCd s 4~
haust & SSC-12 ‘ .;/':z/n R i 00‘(;ir ' lp pritine s o RRISSEET
Jrled L - )
\ 7 S Y 1 W &L, eelirifbas > 1
HPCL Eg- INPCL 56 |HPCI-SSC None} st 7rg| O o5 e“"'ar i P &l 2 B
aust Drain e Fotf s
. 13 & 56 oy -
FY-A ru-28a |V 264 o] mone 78S ek
29A oeiloiwnd
. Feu- 1 ' ’ L A a L/ ey el "»orry
FW-A FW-96A |[FW 29 & | None [ .47'7:0*_ « ot ) 0.07 '
. | Yerol 74 ’ec '
96A “/ 4 oy
D I
Total Lealkagpe: i 249 | /1L
|
|
| l
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1.0

2.0

4

C-30/1

RIMARY CONTAINMENT LEAK TEST

Cc-30

Purpose - The purpose of this test is two fold: 1) To verify that the
degree of leak-tight integrity of the piimary containment in its final
state prior to recactor operation conforms to plant Technical specification
requirements, and 2) Establish leakage standard for future tests.

Reterences

2.1 Purchase orders

2.2

2.1.1 NY-706102 Nuclear steam supply system

2.1.2 NY-706162 Concrete and Steel Shielding Door

2.1,3 NY-706177 Electrical Penetrations

2.1.4 NY-706216 Reactor Seal Well Bellows

2.1.5 NY-706221 Primary Containment Penetrations

2:1.6 NY:7062$2 _Primary Containment Atmosphere Compresso;

2.1.7 NY-706271 Primary Containment Leak Monitoring System
2.1.8 NY-706272 lYercury Manometer
'5.1.9 NY-706274 Access Door Locks N
Specifications

2.2.1  VYNP-VI-P-1 Containment Electrical Penctrations
2.2.2 5920-S12 Reactor Seal Bellows

2.2.3 VYNP-III-P-12 Contairment Penetration Asscmbly

2.2.4  VYNP-VI-Ii1-C-1-A Containment Atmosphere Compressor
2.2.5 22A11067 ?cuae:aticns - Primary Containment !

2,2.6 22A1134 TLrywell Atmosphere Cooling System

2.2.7 22A1209 (¢mogphere Control - Primary Containment
42.2.8 22A1233 Yiples lasulacion - Primary Containment
2,2.9  22A1200% Tralaowe Containment

2.2.10 22A1.75 Ll tLonzalnment Penetraticns

2:3. 1% AL/ «. ¢ wuppeessicn Chamber Containment Vessels,
2,2.12 NU=-2i8 “A°° "y cetosannae Caleulations

2.2.13  22A14%% -~



b i A - C-30/2

2.3 Diagrvams and Drawings
2,3.1 Flow and Piping Drwings o 1t p g
e 2.3.1.1  G=121179, Rev. 2 Nozzle Closure Asscnblies
2.3.1.2 ' 5920-41, =45, Rev. 7 Containment Penetrations & Vessels (GE)
2.3.1.3  5920-27?7, Rev. 4 Drywell Stretchout (€8 & I)
2.3.1.4 5920-432, Rev. & General Plan (CB &L)
223125 5920-419, Rev. 0 Primary Contsinment Data Sheet (CE)
2.3.1.6 5920-569-71, Rev. 5 Nuclear Boiler Stean Piping (GF)
2.3.1.7 G-191265, Rev. 1 Composite = Primary Containment

2.3.1.8 G-191180-82, Rev. 5 Main Steam & Feed Piping

2.3.1.9  5920-298, Rev. 3 Equipment Door -
2.3.1.10 5920-221, Rev. 1 Personnel Lock

o 2.3.1.11° 5920-214, Rev. 2 24" Manhole
2.3.1.12 5920-250, Rev. 4 Suppression Chamber Access llatch.

- f 2.4 1 VU BY0N1IE Dese A Plaes Dlosmax S, Alls Sunilevi Jpeiem

2.3.2 Elcctricai and Control Wiring Diagrams
2.3.2.1 B-191301, Sh 1229, Rev. O Atm Cont Systen
2.3.2.2 B-191301, Sh 1236, Rev. 2 Cont. Leak Dotcctors

2.3.2.3 B-191301, Sh 52, 62, 64, 65, 69, Rev. 0 Control Room
Panel Annunciators ’

2.3.2.4 B-191371, Sh 1226, Rev. 0 Atm. Cent. System
2.3.2.5 B-191301, Sh 600, Rev. O Drywell Atm. Oxy Analy
2.3.2.6 8;191301, Sh 834, Rev. 0 Rcactor Protection System
i 2.3.2.7 B-191301, Sh 1023, Rev. 1 Radwaste Instr. - Drywell Drain
L 2.3.2.8 B-191301, Sh 1€07-3, Rev. 2 Drywell Drain Sumps
2.4 Manufacturers' Teclmical Manuals
2.4.1 GEK-27753 Electrical Penetration Séals
2,4,2 Awood & Morrill Tustructlion Manual = Vicuum Brealtoers

> Rockuall JTostruetion Manuval - Steam Jsol. Valves

2.4.4 C.B. % 1 O eeating and Malet, lastr. - Dryw 'l
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2.4.5
2.4.6
2.4.7
2,5 Other

2.5:1

2.5.2

2.5.3

3.0 Prerequisites

L-30/

(9% )

C.B. & L Air Locks & Clesure

Mercury Manometer fnstruction Mamval - (Merlan Inst,)

Operating Instructlons 500 Scries Servuoeanomelers

ORNL=NCIS=26 Testing of Containment Systems uged with Light-
Wiatcer=-Cooled Power Reactors

VY FSAR, Vol. I-V Tech. Spec. 4.7

G.E. Mark II TS5 Users Guide, Number £07232B

3.1 All equipment and piping have been properly installed and the Ebasco

installiation check list signed off.

Verified by 423if,/,;,d Date Jp/gb{zé

3.2 Vermont Yankee visual inspection that the Drywell, suppression chamber,
and all asscciated piping and equiprent have bceen properly iustalled
as required for “"the implecentation of this test.

("5}
.
o

3.3.1

3.3.2

3.3.3

Verified by jjﬁu& Date _/t/ ;g >/

TLEIQUULSLITE LESC1Ng Lomnieare

Class B tests cumplete in accordance with the attached Quality
Compliunce Reports for the class B tests and leakage summarized

on Table III. .
et £eeiplon

Verified by Mé:z::& Date ,‘&Iu

Construction leak rate tests for all contalmment electrical
penetrations have been successfully completed in accordance
with references 2.1.1 and 2.4.1 and the Quality Coapliance
Reports for the fLlectrical Penectrations are a;tachcd.£¢7r723fiz{?
wf

Verified by i -tatrse DR et — &

Primary Containment Heating & Ventilating fans available and
operable.

Verified by _A( 4 (i1act Date 45‘ 20/ 24

3.4 Deficiencics corrected that ’ffcct the 1mp1cment1tlon of this test.

2
Verified by ﬁé/; stg __bate 2/
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3.5 Readiness Vertfication 1 s
3.5.1 Svatems Op o ioadd (ALY fertions Jocated withfs the primary
containme sl b g0 Ltacludias the First tienle G« : tatiaun
valve eutside the prisary containmeat cieept o Cand)a
Conpenent3/Syiston Verified b2
Personnel Aceess Lock R £>/— g
Equipnent Accens ltateh Hacdware N .:Z )
Priwvell Head Uandling Gear S
Main Steam Svsten 4> N . B
Fecduwater System 8 M“'W"G" _ALA
RCIC Systen _ LM
HPCL System ) [ Lo
- RIE Systen A cvesghuone P4 T
Reactor Cleanup System A4
Core Spray Systean uue,év‘y&h\m" 20 ' /
Reactor lecad Spray ar) WAV /4
Drywell Floor Drain sunp AN} s ’Q-[Z
Drywell Equip Drain Sump A <2 ] Z '5“‘[&’
Scrvice Air System A0 . w L2 LA
Instrument Alr System AP sl ul
RBCCY Svstem ‘N k2
Containment Atm. Control Sys. ¢ Py (Bees
: g ek, - é
C.R.D. Sys. (coarlete, filled, ‘ et
normal lineup) _ Al . Lol 26l
Reactor Vesscl [nstrumentatien _Aod Yy 4
Reactar Recric. fnetrrnmoentarian i "l :!!
Sramdhee Theull 2 oliil Dyt “'Zc&gf'" '465"5 /2
Condensate & Denin Water Sys. (4 L2 LY
Neutron Monitoring w2l
Travelling In-Core Probe Sys. o #%"ZL_
All Containmeni Penctrations e gk
All Containnment Vacuum Dreakers ME \}9'&‘
S.5.4 All drains, sumps and tanks which are to reccive or discharge
fluids are ready for operation. All drains and suaps mopped
dry and all lparofis shut. .
- T 2.7 Aﬂﬂf téln&r AL g?f%/ﬁd;yb-4¢£L#/
. P ! .
4“ “\\\“ Verified by M;é‘m(& Date .._;%'.'/Zt .
» 3,5.3 Electrical Services Operational
3.5.3.1 4160 V Swgr #3 or #4 for Service Water Punp
3.5.3.2 430 v 'CC8D for Travelling screens
3.5.3.3 480 V Sugr #8 or #9 for RUCGY Puups , |
7{#4« .'/Vljfw\. |
3.5.3.4 480 ¥ ¥oC 8B or 9% for RKU-1 or 3 L0 e 7.,//;‘ |
| E gugwey b€l
3.5.3.5 480 V MCC 89 for PRU=-2 and PRU-4 e
-‘lml_’ él- "lr'~ o1
' 7&4&1 ,Lﬂﬁ" !
3.5.3.6 Tesporary Puwer Sunply for 'r'n.;;(;_ of puragrapi 356.5. Tl
oo S boy = TLG o Pete 2
3.5.4 Controel circuits -“lh‘(:'ncd‘.".‘.\ ;r.'nil?:/l,:( fOr SOTVieae 3 ""‘M'L’ |
 —— F- 2 |
" o - )
vtTl‘:;‘i i “}' . "o . RO AT 2 Y Nate . ’-*(‘- F ,»'j.-

\ \ f‘/f__l






ST . ' C=30/7

3.06.5 Fastall Lug ul poorw dnduseric)l coon efrenlation fans in the Lorus,
‘ adastey v Gott Mg i L 3 sopari 1y, Chese Toao sneuld be ol
the 1 te 1 172 B Lypes wita - aoragy 2 ding inctol led Lhat
aor=ally voule be Lor a 1/4 to 172 BE tan, for the soese o m oy o,
- e , ’ ,(,/I’Jlf
explained in 3.6.4

// L U

NOTEZ: [(f teirporary blades ave not avajlable, a resis SLance /‘ (J/‘
cireuit utilizing light bulbs, for example, may DC @w. ene wvew |
incorporated, &% ek 444( »/-’(‘r "u.»b

j g el Lol) Lty My

Verified by /Lf ﬁ\ Dite ! ﬁ/\, itk {41 // e 7/ ol

3.6.6 Map tha drywell and suppression chamber dev-points to define the
differences betveen zones,

Verificd by f"ﬁ ("/ J&— Date //év!z‘

3.6.,7 Map the drywell and suppression chamber atmosphere temperatures to
define differences between zones. 7These will be used later to
calculate weighted averages. The first operation and calculation

will be valuable to establish the technigues to be used during the :
test. -

=T Verified byfg ’N)J‘bq Date élll e

: 4.0 Precautions ‘ g

4.1 During the Class A test, no equipment shall be operating within the
{ LonLG LWEley MY LEaL dUuillEs SHell DE CNETR1ZEA. ANA NA Har oF sntd
\ fluids circulating except as noted in this procecdure.

4.2 No major medification or maintenance to the vessels, penetrations, isnlaticen
valves, or any other work invelving containment integrity except at testable
penctrations and seals should be conducted fellowing this test unless the
Class A leak-rate test is repeated before nuclear operation is initiated.

In the interest of time, the Class A test should not be started until all
work likely to affect vessel integrity has been conmpleted.

4.3 The high drywell pressure switch (para 3. 6 1(4)) which initiates FCC& nust
remain defeated throughout the conduct of the Class A test.

o
-
]

No personnel will bte permitted inside the containment after integrity har
been established unless the containment atmosphere has been certified sale.

4.5 No leakage repairs by welding, grinding, or chipping will be permitted unless
the arvea in question has been vented and certified for welding h) VY Choenistry
Department,

4.6 Unless commercenmont of the Class A test (s to bepin immediately, at leost
one large conncction between the contairment and the reactor building
must remain open to preveni the formation of a vecuum in e vessels,

4.7 Whenever containmeont vessels are preesurized above 22 psiyg, voensel tewpoerature
must be 30°F or preater.

< 5.0 Special Test Equipmeat

..Y/',-)ml progsute s oote, 0100 rejn vaxivaa cange, & 17 aceuracy.
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5.2 Ar o pressors, alndney tota! eandeity 2160 21, aand assoet a8 ed -
cquipoeat.  (Fpeeily now Lilters it adr Jischarge lines and oit
Lree ot f‘kC.i.‘,-Ul..),

5.3 Sonic wotocter
3.4y Coppus blowers (2) eor equivalent
Test Procedure

General = This procedure {s intended to verify the inteprity of the primary
coutainment through the performonce and cvaluation ~f the following:

(1) TIsolation valve opcrability tests = Class C

(2) Isolation Valve scat leakage mecasurements - Class C
(3) Containrent penetration leakase weasurenwents = Class B
(4) Containnent Leak Rite Measurcironts (24-psiag) - Class A
(5) Containment leak rate measureimcnts (44-psig) - Class A

Isclation valve operability tests are performed on lines which penetrate the

primary containment znd perform a containment function, i.e.,

a. Valves vhich com-unicate directly with the outside atmesphere (includes
vacuuwn relief valves),

b. Valves which, in the cvent of valve, leakage or valve malfunction upon
isolation signal, mav extend the centainment boundary beyond that
included during thee conduct of Class A tests. |

€ Valves vhich, under post-accident containwent isclated conditions, are not
expected tc be maintained continually at system fluid pressures ¢qual to or
greater than the containment maxinum overating preecnre,

Each valve listed in Table T is cycled by remote actuation to demonstrate preper
closure of normally opea valves (or ocpening and closing of normally closed valves)
Pectinent data such as stroking time, indicating lights, and motor current jis
recorded fer future refevence., Where possible, data is transferred from other
preoperational test proccdures,

Isolation valve seat lecakage measurements are berformcd by local pressurization
between isolation valves at the pcak accident pressure on lines which penectrate
the primary and perform a containment function. Temperature and pressure are
recorded and a leakage rate normalized to standard pressurc and tempcrature
from the pressure Gecay data. All field welds between the isolaticn valves
under test are soap tested and the results recorded.
Two containment lecakagze rate tests (Class A) are performed, one at a retest
pressure of 24 psig and the peak accident pressure of 44 psig to obtain

measured leak rates. All systems virich, under post accident conditions, become
an eitension of the containnent bouadary are vented te the contaiment atrosphere
prior to the conduct of each Class A test. Closure of the containment isolation
valves is accomplished by the nommal mode of actuation and without anv prelimi-
nary cxercising.

The absolute methed of leakoee rate testing 5 cnploved for cach of these

Class A tests. 7This method cvaleulates the actual mass of air, in pomds, that is
vithin the containment. Values of this nass of air are deternined for cach

hour the test is in progre-s and a renression eaalyvsis (least square fit) of the
data is used to measure the wctunl leak rate as a [uac. ‘on of time.



the ¢
this

6.1

6.2

b ¢ stat fun | uter | 1t dote Foowsed tor all data Yesqdng and
calowdations, s g s are svansed ar i Wl intervils aad the @ w0 of alr o
calenlatd at berly dntoreals.  the ¢iteul ted values are sroyed! i it ly

ave e ) is of thiy leulati aGre prosent J

Append A aun g S i N

Each leak rate test vill be verified by notering back into the contalnrint

a quantity of air approxiuately equal to that previously deteriined to have
leaked and calculatine thv Rew mass of adr within the ceontainment. The tast

is verified vhen the difference in the mass of air after Lhe charge and bhuefore

A.
harge is equal to the ';;crad chave value, With the computer funetinaing,
verification can be completed in less than one hour.

i

€24

Cycle each valve listed in Table I through one comvlete opening and closing
stroke using any convenicnt remote actuator. Verify proper operation on
Table I. 7The sequeunce of eperability tests for the valves listed in

Table I is not uign;:Lgrwc; novever, the valve seat leakage measurcrients

of Section 6.2 cannot be performed uutil section 6.1 has been completed

for the valves in question.

Note - Where possible transfer data from other ptcopcrational

test procedures. %u
Verified by &2l fi Date :/7/7

Isolation Valve Seaf lLcakage Measurernents
-~

6.2.1 Stroke close each pair of isolation valves listed in TaBle II
using any cenvenient retote actuator. Tag, ceenergize, or

nrhrroion Adanarivqata walouas ANAvabamn #) mwvesrant Tnadpasbans
. -

.
Vptiawavit,

6.2.2 Drain the volume between the isolation valves, depressurize
the volumes outside the valves to be tested, and attach a
regulated nitrogen or instrumcent airv supply with pressure gage,
flow meter, and suitable 1nlch valve to the test tap provided,

6.2,3 Pressurize the volume between the valves to 44 psig and soap test
ail field welds end wechanical joints.

6.2.4 Maintain the reguluted pressure source on the volume between the
isclation valves for sufficient tire to deternine the steady
state leakuge rate by measuring the makeup flov +oquired to
maintain 44 psig.

6.2.5 Using Table II, record the valve scat leakage rate in SCRM from
the flow weter. Convert this valve to LB /il using the yollewing
expressions ' N Ps

‘ | lbh,.n_’ = LIR25 X i
R — where? Phe in He bt

. Tz £mp ©
6.2.6 Depressurize the volw.s betunen the isolatics v 'vili, rDove

all test gear, secure iin: test conncetior, amd retutn vilves to
pretest conditions. , ./.§1t2 Leor K¢

Veriflcd by *Q(/%IA . bate ___;1/5” ...




vase o

6.3 (.(Hl..ip;

6.3.1

6.3.2

6.3.3

6.3.4

6.3.5

C=31/10

. F .
ent Leak Rate Measurceoent (24 psipg) J F

/

’
Entablish primary containoeat dnteprity in accordance with 3.6.2.
After coudnciing a fina) inspection of the intevier of the

cortuaintent arca to iasure all prerequisites and precautions of
this procedure have been observed., All isolation valves ave to
be uvperated by the normal moans provided,

HOTE:  Leave oncn one large connection to prevent the formation
of a vacuun in the vessels.

Yerified by %ﬂl ate l"éi"(

Record the following water contents:
Reactor Vesscl Level ,52,5 in. E

Suppression Chamher Level L ié ft

Securc the remaining connection to the containrent and immediately
cormience pumping air :nto the vessels. Pressurize the containment
vessels to 5 psig.

ey o Pl
Verified by _ 7/ /*/ pate s/ /3/ 2

NOTE: If any leakage is noted the first check sbculd be nmade
by applying a soap film to all double gas! atcd manholas
wE Sl siaEAI RAGGEM S ASTIAN o AMNESE LI LIRSt
outer deoors and associated penctrations of the personuel
access hatch, and instrumentation provided [or this test.

NOTE: Encter the pcersonncl zeccess hatch in accoerdance with
reference 2.4.4 afrer inspection of outer door and
penetrations is couplete, :

Apply a soap film to all field welds llsted in the attached
Quality Compliance Report forms for thc Class A test. These
welds have been complcted since the constructien leak test

was conducted. 2 1627 ,
Verified by 4 Date //Z/C’/7/ :

Should a leak be noted during the soap test at S p'ig or al any time

before the final pxcasure of 24 psig ‘o reached the following
proceduce shall be observed:

(1) Complete the soap test of ail double LnSkC'(d scals at the
existing cortainment pressure,

(2) Vent the contaimment vessel pressure to atbosphere,

ROTE: Trmediately after pressure has beea releascd, epen a
large cnouzh connection to prevent the foroation of o
vacuun in the vessels, .
(3) Nefore perfovming any vorl that nichit eause a apork or
acd o tlin pefvvanucl futs the o aliownt vessels
vir ity tho entit pined oo vhawi: 100 Cros Al torin sed



Mgt
6.3.6
6.3.7
6.3.8

0 .
51 24,

.54& wishi
(Besdeo T

»gmt-«w)
6.3.10

6‘3‘ 11

A e

pie %

6.3.12

C-30/11

(4) Dopaii Jd dnupect the defect in accovdance with sonroved

: A
(5) Coationne | feahkage toenty beginaing vith povagraph €.3%5. 1,
Insure that the personnel aecess leck remains vented to the outside
ateosphere wor the rerainder of these L(vts The leakage test of
this leck s bee cviously parfor: xn p3r1~rnph 3.3.1

/. /
) e ZA ((t (c\—\ W .
Verified by ‘ Dan

— e - ——

Start each of the four fans provided in paragraph 3.6.4 and 3.6.5,
if not already ian service.

Verified by &%Joace 54&,

Increase the containment vessael pressure in 10 psi increments until
the final test pressure of 24 psig is reached. At cach increment
perform a rapid visual inspection for leaks. These inspections should
Le coordinated with the rate of pressure rise such that the air
cenpressors may run centinuously until the final test pressure i¢

rcached or a leak is noted,. * - 5
Nore | THed wa@w/éwé : a&x,v;‘

Haruing = Before pressurizing the containment vessels abdle 22 psig,

The vessel temperature must be 30°F or greater.

U 2. — ////2/7/ :

VIV @l AT VI di,, -.uu. LESL pLUDDULY UL 2"\‘?\).). V! LSIN, DeVYID &4
final soap test of n‘ll ficld welds. Ala(e. *rk\, wad ml‘?“d

r af/llf'l —Ild e
__Date l‘/LOﬁ(__Z&f “M&f utn.‘-u& fal

Verified by/zz.' '
o G oy end
Isolate and depresfurize the air supply line to the c/nta y cxtdxiai:ff

vessels viien (he test supervisor is satisfied that internal odeiimes.< bsat
temperatures have °tdulll/0d Begin recovding pressure, teuparature, ove

and hunid ny data on anu ljourl asi.‘. ,_,;4, ,/4/_” ‘Z’L&l, < )
‘a;c" 2 ¢w'f L‘,
Verified bv :u:e 4 gﬁ.o(vﬁ

Maintain a continuous hourly plot of the fellowing dzta until
at least 24 comsecutive hourly values are obtained:

Verified by

(1) Reactor building tenperature - °F.

(2) Awcosvhergic pressurce -~ inches of mercury, absolute

(3 Containnent abrolute pressure = inches of mercury absolute

L4Y” Centalune ng average internal air teoperature =°F/

-(5) Drywell & Torus air partial pressure - inches of mereury absolute

(6} Mass of the contained jirv o
D

Verilicd by te

- ——— — —— —— e —— - —

A mininua of 24 consccutive heourly values will be Jeast square fitted ©
deteraine the Luq'uinﬁ'nc Li-akage rate.

. ‘,' / 7 "
Verified by // //’/’{: -, Date __'.'// 'l//

— e - e ——
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6.3.,13 Establish the validity of the leakaze measuvements at the ead of
the test peried by introducing a metered quantity of makeup alr
Lo the coutainnent,
s Y =
Verificd by /i fa 5,2 Date _

/

-

6.4 Containment Leak Rate Measurcment (44 psig)

6.4,1 Increase the pressure in the containment vessels to 44 psig yf/V
in the manner specified in step 6.3.8. Repeat vwrw*bwy‘s-ﬂ/ )
6.3.9 through 6.3.13 at the 44 psig pressure, &.3.7 ==ei /

Verified by @Mmaé& Date __A.#u___i ; /f/ i:s_/

6. 3R .IZELwarvﬂﬂllli-
6.4.2 Vent th~ containment and reduce pressure to aLrog,MCLJc at a rate
not to exceed 4 to 6 lbs/hr. Immediately after pressure M3 C. 4I‘éZSE“T
becen released, open a large enough connection to prevent the
formation of a vacuum within the vessels. Sample the containment
air prior to personnel entry.

Verified by (Z%' <k Date w =, 4-2/

7.0 Acceptance Criteria

7.1 Class A Tests

7.1.1 The measured leakage rate at the peak accident pressure of
44 psig and ambient temperature (L ) shall not exceed 0.£0 weight
percent of the rontained air ner 7p honrs, 0% yﬁ,é/

7.1.2 The measured lecakage rate at ~50 percent of the peak accident
pressure (24 psig) and ambient temperature (L, ) shall be determined.
The leakage characteristics yielded by measurchents L)m and L
shall establish the maximum allowable test leakage rate L,
for periodic tests as the lesser of L (L ) or L, (P )l 2-0 59

7.2 Class B and C Tests | . (me) xa;;?y/bé&

7.2,1 The sum of the lcakage from all penctrations (type B & C)
shall not exceed L.

8.0 Return to Normal §Mee e
o Net )Jeccss«',voﬁ adbasniat "‘t/‘-/n
8.1 Replace Pecirc Pump oil level switch instrume(kﬁzion, ump seal instrumentation,
¢ sump instrumeptdcion, and de-isclate drywell instrumeutatica.

l ,/'\V
Verified by i ,ﬂ /L Dnte ; --y/;.

’I

8.2 Tosition valves listed in Append1x A as required by opor1ti oghlgneceds,
Unblock all Drywell/Torus Vacuum Relicfs. 7[( Avbz/7l

Verified by / A C{Up( prire. i)

8.3 Drywell RRU blowers restored to no?rii temporare fans rhr9"*a£€2"

Verified by MZ‘M Date _ 42 Z‘: &(
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Autenatic data acquisition and reductive is nerio

The conputer propran

of air in

the containment is
temperature and pressure measurements.,

is based wpon tha ahoolute rethod

L=avy v

APPENDIX A

by the 2
inich the o Lua Vi,

caleulated Ly appleing the perieet gas laws Lo

-

The computer rcads 19 contaiument temperatures and caleulates a volume

weighted average air tcmperature.

From the Exactel sevvonanometer, it reads

the coantainment absolute pressure and corrects this to partial pressure of dry
air by subtracting the partial pressure due to water vapor as determined from

4 dew point temperature readings.

From this data, a constant value for con-

tainment free volume, and the universal gas constant it calculates the mass of

‘dry air in the containment.

A printer provides an average of input data at 10 minute intervals.
This output represents an average of all one minute values in_ that interval.
Calculations are made hourly of the contained mass of air and these results

‘are provided on an hourly basis,

The computer calculation is summarized below.

Refer to Appendix A, Figures I and II for sanple point locations.

.-
| *owmive i -

Calculation| Units" Description
Weight of MLBS CA =DA% TA
Contained DA = Weight of Drywell Atmosphere [MLBS]

TA - Valoaht € Taeiia emesshaws MR
S N Rl of % z .

Weight of MLBS DA = Kg) (0.491 x BANN06 - DIWPSI)
Drywell DUAT + 459.6°
Atmosphere
Ksy = (1.34 x 105) (£e2](1.44 x 10%) [in2/ft3]= .362
(5.334 x 10%)[Fe_1bs_](109)
Lbm °R
[MLBS/PSIA/°R)
HAMOOS = Hourly average drywell abselute pressure
[In Hg] '
DWAT = Hourly averane drywell temperatuve [°F)
DEWPSI = Vapor pressure of drywell atmosphers [PSIA)
0.491 converts In lig to 1lbs.
£59.6° converts °F to °R
Drywell In lig HAMOOG6  Pressura detector is scanned each 15 seconds
Absolute and a 10 winute averare of thess 15 see.
Tressure Geans is calculated. ‘the six 19 sinute

srarapes are averapcod aach hour.

i e I P . - mem——— -




Migr

C=30/14

- —

Caleulation

D Rt

Description

- - - L b namn b @ - e a— T T -

chcsure

Vapor Pressura| PSIA DEWPST is caleulated as a function of drywell dew
of Drywell point temperatuce in a subroutine called ° v
Atmosphere VPN, which is a couversion of water vapor
dew point (DDP'T) to cquivalent vapor pressure.
DDPT = (3ﬂ3l)(K.6) + (H032)(K“7) (See Figure I)
‘ b
MO031 = Drywell dew point #1 [°F)
032 = Drywell dew point #2 [°F)
K = Dew point veighting factor (0.5)
K:gz Dew point weighting factor (0.5)
¥
Average °F DWAT = A(K,) + B(X,) FC(Ke) + D(Xp) + F(X,)
Drywell 2.0 S
Atmospheric .
Temperature Kp = .2784 Weighting factors to weight
Kg = .1467 tenperature readings from the
Ke = .1467 elements by the volurme of air
Kp = .2433 at the elevation of the detector.
K; = ,1849 ~
A = M012 + MO13 Drywell temperature scnsors
B = MO1l4 + MO1S (See Figures I & 11)
1 | (L= Milh 4 MNY17
D = M)18 + MO19
F = N020 + MO21 + M022 + M0O23 + MO24
Weight of MLBS JTA = K (0.491 x HATAP - DEWPSI) Vol
Torus Atmos~ 52 ATAT 4 459.6°
phere ; ‘
K = (1.75:10%) [£e3)-1.44x102) [in2/£e?) = .473
52 5.335 x 10" [£¢ 1bs] (10°) .
1bm °R
[MLBS/PSTA/°R) "
HATAP? = llourly average Torus absulute pressure [In Hg
ATAT = Hourly average Torus Temperature ("F]
DEWPSI = Vapor pressure of torus atmosphers [P5IA])
0.491 converts In Hg to lbs
459.6 converts °F to °R
Torus Absolute | In Hg | UATAP = 1005 4 1007

MY - Drywell Ahsolute pressure [Tna lin)
MEO7 - Drywe!'/lorus Differential Pressure
1o 1y




Volume

- - NS - ERECUS—
I Caleulation Units Peseription
! Avcrage Torus °F ATAT = (ig&:g:gnﬁ+:gégj_3{@}P10£&@31;2)
Atnoespheric 6.0
Tenmperature
M025
MO26
1027 Torus Temperature monitors
M028
MO29
MO30
Vapor Pressure| PSIA DEWPSI is similar to DEWPSI for the drywvell
0f Torus (See pg. 15) except that torus dew point
Atmosphere TDPT is used.
TDPT MO33) (K + (M034) (K
= (M033)( ua) ( ) ( us)
M033 - Torus dew point #1, °F
MO34 - Torus dew point #2, °F
Kue = dewpoint vol. weighting factor {0.5)
K“ﬁ = dewpoint vol. weighting factor (0.5)
Torus Volume Fel Vol = (K - TLV) /K
60 . i" 60
28
KGO = Total Torus Volume (174)
K28 converts gals. to cubic feet (7.4802)
TLV = Torus Liquid Volume (KGAL)
Torus Liquid GAL TLV =

1) Liquid Level below ceanterline of torus =

(RA.D)(J.SO—2 SIN 'L ) - SIN(180 - 25IN ’1._) “
R S R
K xK ‘ |
60 28

2) Liquid level above centerline of torus =

(A=Ran(150-2_gin T1/R)-SIN(180-2 sin”iL/2) x
21

® K

= K
60 28 .

3) Liquid level equals cencerline JLV=1/2K xK
L = dizoanee frum Tiouid leve! (o ’nrnt!-{.;i
R e vodlus of togis {¥e) l

. P




ST » . C=307 10

At the conpletion ef the dryvell leak rate test at ecach test preconre,
the calculated weight of contained atmosphere for each hour will be utilized
*o coipute the leakage rate wsing a least-squarcs lincar fit,

e T C— . - L R S NN WO N T .=
N P — — P — L - L]

e e
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Valve No.

58-1§-19-7A
SB~16-19-6A
SB-16-19-78
$3-16-19-6B
SB~16-19-6
SB-16-19-9

—

SB-16~19-10
Coifas
SE-2-39
A0-20-82
A0-20-83
AO-20-94
A0-20-95
SB-16-19-11A

SB-16-19-118

ESOLATION

Valve Description

Drywell Purge & Vent
Exhaust (18")

Drywell Purge & Vent
Exhaust Bypass (3'")

Suppression Chamber Purge
& Vent Exhaust (18")

Suppression Chanber Purge

& Vent Exhaust Bypass (3")

Drywell Air Purge Inlet
(18")

Drywell Air Purge Inlet
(18")

Suppression Chamber Purge’%/ﬂz

Supply (18")

t\!‘:\.lt\.- uuuv Ja: \p&c un.us

(Cutboard) (%4")

Recirc. Loop Sample
(Inbecard) (24")

Drywell Floor Drain
(Inboard) (3")

Drywell Floor Drain
(Outhoard) (3")

Drywell Equipment Drain
(Inboard) (3")

Drywell Equipmeni Drain
(Outbeard) (3")

Vacuum Relief from Sec.
Containuent (18")

Vacuum Relief from See.
Containment (18')

Exhaust to Standby Cas
Treatment System (10")

Dryunll & Supprission
Chamber rain £xinust

(lr"

VALVE ov

F’pé%f?idﬁﬂ’P /”'cfﬁncpéiafkfzﬁkl‘c
Lind . ~ \ ¢ .

?’l ] ...'-.__U. . R

~

c-30/19
TABLE" L Pl
ERABILITY TESTS (2
Indicating Clesia
Verified bv Date _ Lishts __ Time _
» e
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To3-A0-16- l‘]-./l

28 - AV

SB~-AO-16~ 1‘) -22
38-A0-16-19-23

A0-2-80A
40-2-80B
40-2-80C
AD-2-80D
AO=2-86A
40-2-96B
Ao—zv-asc
AD-2-86D
#0-2-74

M0-2-77

¥0-23-15
3
1C-26-16
¥0-13-15
§0-13-16

¥0-12-15

(18"

Steam Line B Inbuard Isol.
(18")

Steam Line C Inboard Isol.
(18")

Steam Line D Inboard Isol,
(18")

Steam Line A Qutbeard Isol.
(18")

Steam Line B Outbeoard Isol.
IR

Steam Line C Outboard Isol.
(18")

Steam Line D Outbeoard Isol,
(18")

Steam Drain Inbcard Isol.

(3"

Stcam Drain Outboard Tsol.

(3"

HPCI

i )"/x‘fo

Indicating Closing
Valv: Description Verified by Date _ Linhts _ Vioe | :
dake-up Jitropen 'L-) SN DO AT, S -y S
Suppression Chanber (1)
Make-up Nitrogen to Drywell . b ¢
am"
i L3
Maze~-up Nitrogea Supply (1) N we o ¥ . “
Purge Nitrogen A')
i{f\ah/(&(- k\ka} /vﬁ, ““—-“"—
nr o f
Stean Line A fr*’u.‘. S0 ) P SR L A/ | P . /j.[-

oK . AT

v i _7 2

W, IV A LA [ . S A
Aek
ot | =
o 2L Y 2 e 4. (
Y 7.7
N //_-j‘)/ o Y45

.LLl;_x;JZL.

T s it

M";A; (o7 4 (.3 JFC

W7 ik SR AT T L2

- Ox 4.5

9" ﬁ p.a.z; NA/T'I 0/( 488 SEc
Stm Inboard Isol. (20") %ﬁf&,@_ LMIL_‘_K.

43, ] sic.

HPCI $tm Outboard Isol. (20") WL e
?»co ?

RCIC Stm Iunboard 1sol., (3") (4/‘:1“4 !&/_7_ QS..__ 2.0 see

-RCIC Stm Cutboard Usol. (3") - o 7y, 2

RWCU Inboard Isol (supply) - _- i/'.:t;_ A R T

(4")

RWCU Outboard Jsol. (supply) ___ . gt )

(4")

RUCU Outlmard Petarn Tuo (5") el g e . _./._.__
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ISOLATICN VALVE S:'T LEAKAGE TEST

[ir] [th] Leak-Rate Leak-Rate
Line Valve Tested Boundary Valves Dianz: er Volunre SCrie [LEM/ER] Verified ;__ Date”
S3-6A & 7A n _ : N
Teianaat Pulge §8-6 & SB-7 §2:23x&778 A 2039, d’x(' 17}_/4—(":‘ » Z}_.:»,_‘N -’ ,>
an Relied SB-12A SB-11A Ea 145 (J?/ ‘., % i i\>
3 N L (gl < (VTN Lo
uez Polief SB-128 V--16-12B 2( 11.25 t 0 P e ;
S2-9, $3-10 $5-8,9,10 y e ‘”% : } |
t2in=ent Purge 53-1-156-23 $3-1-156-23 : ;i - 75
3 . A‘c..t\c lzw,f, &t‘( L&/ ¢%4U Qél/’d!ﬁé! e o /CC& .’ ‘%//
|
MS-77
Seeam Drain "0’77 ¥S-74 : -61 (J‘ ” g
3 — ' F—— ‘.__-_,__
M5-80A / . g l
eea S~ £ .14 |
r. Steam A 5-36A MS-B6A 1¢ 38.1 b % |
i ‘ 7 25 5 b -
Scea= 3 15-363 ¥5-303 1€ . {t,//’///// f' e o
! V5-863 ” | o
e gl : ' | v o) e
: Stemm C 5-86C ey 18 37.2 / // |
PN C B N TR . B
H - . 2 1 3 5 .
S < D “3=86D S i 18 38.14 ."/ 2 /‘ ) ~
) g il ¥3-856D Y A‘_ b
} RCIC-15 - | x : 7 _'T'—("’ ate)y
Lo - ’ t EaC o~ b ¢/ /
C Stean Supsly nCIC-16 RCIC-16 3 1.03 Lr - ’ ’ s W fer]
i ‘ T / - — :'\Jl. ,1%,. ras R - ,;‘-"v AI’:Z
T : EPCI-15 . < SR | SR AN« g
3 BPCI= ' l A | -
Staaxn Suprly APCI-16 HZ’EI-IG 10 11.56 O O f A8 xk I/ //,//.'
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X-7C
X-7D
X-9A
X-9B
X-11
X-12

X-13A

Penetration No.

Per, ation No.

TABLYE IiT

NON--ELECTRUICAL TESTABLE PLEETY
Hoscriptlon

Main. Stecam Line "A"

Main Steam Liac "B"

Main Stcan Line "C"

Main Steam Line "D"

Feedwater Line "A"
Feedwater Line "B"

HPCI Stcam Line

Supply to RIIR Pumps

RHR Return to Rx

RHR Return to RX

Supply to Rx Water Cleanup
t.ore Npray ro Kx

Core Spray to Rx

DOUBLE GASKLCTED SEALS

Description

Equipment Access Hatch
Drywell Flange

Drywell Head Access
Hatch

CED Removal llatch
Torus Access llatchs(2).
Shear Lug Access (8)

Vacuumm Relief Access
Hatches (10)

Jatal fenkins
(f, Qﬁn lJ

Air Lock (Secec page
27)

Leak

S—
Al 108

S AND SEALS
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Rate Verified by Date .;C %‘WZ
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LEL/HR Verified by Date
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“BSONCFL LATCH LEAK TEST

N

.

NOTE: Test of the Persennel Air Lock shall be couducted as a
separate test of ter the inner deor has been securod with
strongbiacks und the cuter door Las beun closed,

1. Pressurize the air lock to 10 psig

2. Cbserve and record the pressure at the end of 1 hour
Time Start . Pressure __
Time Finish Pressure

Pressure Loss

Lecak Rate

Verified by Date
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- VALVE LINGUD SHETT .t

iy DATE \'/‘( / 2/ ~ f
sl —— | Control R
.H,r Descerintian Location] Positicn JInitiay
| i-€0A | A0=2-SOA Main Stean Line A Isol (Inboard) CRP 9-3 | SiuT
.}:3-((‘3 A0-2-503 Main Steam Line B Isol (Inboard) CcrP 9-3 SHUT
;‘.-'~CCC AO-2-80C Main Stcaem Line C Isol (Iuboard) CRP 9-3 SHUT
| MS-80D | AO-2-80D ifain Stean Line D Isol (Inboard) ' CRP 9-3 | SHUT
MS-86A ;\O‘-2-8'£‘>A . | Main Stean Line A Isol (Outboard) CRP 9—;3 sy _“l

5-86B. 1 AG-2-86B - | Main Stean Line B [sol (Outboard) CRP 9-3 b

AS=-E6C AO-Z-:SGC Main Steam Line C Isol (Cutboard) CRP

ME 6D AD-2-85D iain Stean Line D Isol (Quthoard) CR®

v MS=74 FO=2-74 - Main Steam line Drain (Inboard) CRP
T ONsS-72 13:'0--1--77 v Main Steam Linc Drain (OQutboard) CRy
o -1 —— $
s} e _onaan I Paniva Tanm Caras T T dam MNuitinas i P>
o Carmla Bdmn e 4 b
§5-39 15.‘2-2-39 Recire Loop Sample Line (Inboard) CRP ¢

RHR-57 |)0-10-57 L/ RHR Discharge to Radwvaste CRP 9-3 | ovyr:; AT

——

RHR-GE M0=-10-66 | "\ isct : : : ¢ P Q.- §1 ¢ e '
( .10 6 / RHR Discharge to Radwvaste CRP 9--3 | SHUT ‘:«‘ h

RIR=39A" | Y0-10-39A '/"- |xmi_' Return to.Supsression ool CE? 9-3 | sy THe
-}:‘E_Ifl 1:0-10-39 ;V/ RHR Return to Suppression Yool . iR CRP 9 3 S;;:”,_.--...- Qwh——

L

RIR-34A [1D-10-344 ./ |RiR Return to Suppression Pool CR? 9-3 | sSuuT

Cm——

~——

N

ELR-34B [10-10-343 ‘ i/’ RHR Return to Suppression Pool crr 9-3 | suul R

RUR=-265 [M0-10-2068 / KR Drywell Spray cne ¢--3 {suur h“‘ﬁ
. RHR=31L7, .“.’3410'-3'}3:'3'"]"_l'é‘.i?'-])ry'.:ell Spray Cer $-3 | suur ‘?3‘*’3

T — ——— —

0

WL s ey e e 4 | oty e
«MA-20A ..3-.}0-».-.1'.‘; e 17‘..’1:'\ Dryvell Spray . CRP 9-3 | Ssnur L A

v —
W | —— ————— - .-

— S B -

VHR=314 1M0-10-318° -"JQ-FmRmr}-wcn Spray -~ | CR® 9-3 | ST g o,

- e —— — e Y S

« - ~

K P ey gy i i e
. . GUe38A [MO-10-37A VA 1}_{,_?,7‘. Su:7r¢~5f;€'<;w',c:x;:nbcr Spray ‘ CKY 9-3 spur %-{

WR=300 0 D-)0-380 \/}{IER Svrpression Chember Spray cur 9-3 | suuy ‘/ )\_:
------- _ ) C— . i
— - e e e s s e | i i i 1 2 .
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Control

-v\"“l“‘c . » .
J.ocat 1on | Ponitiom

Busber Deccription

m—

TA-96A V-72-96A Containment Air Coupressor Suction

o ——— —— —— - -

lLocal

e

1A-9GB V-72-96B Containment Air Compressor Suction l.ocal

§ Double| Sets Drywell Air Sampling System SHUT

L — —

FD-82 AD=-20~-82 Drywell Floor Drain (Inboard) > SHUT

FD-83 AD-20~83 Drywell Floor Drain (Outboard) A1
- SHUT

4 -

ED-94 AD=20-94 Drywell Equipment Drain (Inboard) SIUT

——

ED-95 AQ-20-95 |Prywell Equiprment Drain (Outhoard) > B E

AC-E 'SB-16—19-8 ‘Dt)’well Air Purge Inlet SHUT

AC-9 SB-16-19-¢ lDr_\'\:cll Air Purge Inlet ‘ P 9- SUUT

AC-7A  |SB-16-19-7A  |Drywell Purge & Vent Outlet
' i

‘ nv‘Q:; IS.‘16‘19‘6A L& V\vcia fuiLxe o -"!:HL \‘JUL.-LCL Lvuu‘;

4 4 J .
AC-7 !Sﬁ\ﬁl(‘. \q. 4 !Drvwell_.& Suppression Chamber Main Exh.

3 -

S$B-16-19-10 Suppression Chamber Purge Supply SHUT

SB-16-19-7E Suppression Chamber Purge & Vent Outlet SHUT

SB-16-19-6P Suppression Chamber Purge & Vent Outlet . SHUT

VNASS

SB-6 ; Exhaust to Standby Gas Treati:»nt System SHUT

RHR-17  [H0-10-17 PHR Shutdown Cooling Supply (Outboard) - SHUT %\,\Jb

RHR-18 [M0-10-18 RHR Shutdown Cooling Supply (Inboard) SHUT ?mb

RIR-33 M0-10-33 RHR Reactor Head Cooling SHUT %w,b

iR M) - 3 1 -
RIiR-32 MO-10-32 RHR Reactor Head_»Cooling SHUT }\Ub

CUW-15 r‘iO-lZ-lS Reactor Cleanup System (Inboard) ; SHUT BW)

CUw-18 p0-12-18 Reactor Cleanup System (Outbo.rd) — WD

CUW-68 MO-12-68 HReactor Cleanup System SHUT D
rm\'

[ — -~y

'C1-15 pO-23- SHUT UTES
.m C1-15 p0-23-15 JIPCI (Inboard) » 5 A
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Valve
hunlery

Hrei-16

1:0-23-16

/

_.Desc

rinties
ale ks

HPCT (Outboard)

hC1C-15
 FN——

KCIC-1¢C

¥0-13-15

s

/

RCIC (Inboard) IR

M4J-13-16

/

RCIC (Cutboard

’
— P P ——
Contred |
| F o “ 3 { 1

AC-11A

$B-16-19-11A

Vacvum Relief

from Sec. Cont.

o’ -

AC-11B

SB-16-19-118

Vacuum Relief

from Sec. Cont;

ci 9-3

AC-20

S8-1-156-20.

WU Nitregen to Torus

CRP 9-3

. !
CR* 9=4 | <ilvi Ny o |
P o — .~ > — e o —— i ( ‘Nl :
C\n 9__[ I

RO s )

- ————

;o - ) |
AC-21 SB-1-156-21 MU Kitrogen to Torus CRP 9-3 SiI? {v i
o — e = - - & - -—-'
AC-22 §3-1-156-22 | MU-Nitrogen Supply CRP 9-3 | SEUT }ﬁag}ﬁ, !
i . § s s . — v it —
= - . g ; '
AC-23 S$B-1-156~23 Purge Witrogen Supply CRP 9=3 { sHUT !? b & \
| = T\
P - V-158-50 Dryvell Pressure Scnsing Local OTER ‘J>l‘1;;
. | - T o T
8 Ar e A o - . S . v 2 ‘ o ‘ AP !
'( R . T e RN P ' PO | e |-T':"?:} 5
’ - I SRR e {ifvcer |
—— V-158-40 Drywell/Torus P Inst. Lecal crii lo.ox by '
- ey — gy ~s-man - '.-..-.-,ié‘...
—— V-158-41 Drywell/Torus P Inst. local ori:s |A9£Fijl
- T A R
. g T A e e i’g'-‘;:'; i /4 (S
‘ - V-153-49 Drywell Tressure Inst.’“z.r Qof | it Local -0147,- ‘”‘“!” f{ff:‘.‘f
o ot . |
10 Valves Drywell Torus Vacuum Breakers Local OPL:-11.0C ; ”47&???
X-2 Innejr Door ‘ Air Lock Door o Local SHUT 5
SUpE——— -_{.ﬁ;\:'.\ =
. %-2 Outep Door Air Lock Door lecal | suuv N2
R e
2 Flangek Torus Manways Local SHUT N o
- ,... -
X6 S CRD Removal Hatch ! Local snur f\fzﬂ‘
& Covers ‘Access to Shear Lugs Local suury f) SE’
%=1 —— Fquipnent Access Hateh Jlocal SHuv f\::
csST-11 — Service Connection l.ocal Shtl IET;:E'
- —— . Ny (A RS S - siiascienip e o -4 R S
72-90n; 1A-90D Dryvell Neades Juolatien Valve Local St . (f\
—— | ——- e o Vpion Sl R e e S i I e s e . o NS, ¥ 9. L
l V-77-313 | SA-33 Header frolat ion Valve l.ocal Shl {‘ It
o e ) 1 I S . SO SR AR I, 9
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APPENDIX A






LEAK RATE COMPUTED USING TOTAL TIME METHOD
AS RECOMMENDED BY APPENDIX J FOR 10 CFR 50

(REACTOR CONTAINMENT LEAKAG.. TESTING FOR WATER COOLED POWER REACTORS)

TEST PERIOD STARTED AT 0800 HOURS ON DECEMBER 2, 1875

A LEAST SQUARES FIRST ORDER FIT OF LEAK RATE TO TIME
SHOULD YIELD A SLOPE OF ZERO AND AN INTERCEPT EQUAL
TO THE LEAK RATE AS COMPUTED AT THE INITIAL START TIME
THE EQUATION HAS THE FORM - L=ST + R WHERE

L - CORRELATED LEAK RATE
S —~ SLOPE OF CORRELATION
T - TIME IN HOURS
R - INTERCEPT LEAK RATE

LEAK RATE 0.001 HOURS + 0.013 PER CENT
MEAN 0.036 PER CENT
ERROR COEFF’CIENT = 0.226
WHERE COEFFICIENT OF 1.0 MEANS A PERFECT FIT &
COEFFICIENT OF 0.0 MEANS NO CORRELATION.

INITIAL CONTAINMENT AIR WEIGHT = J318834.2 LBs
FINAL CONTAINMENT AIR WEIGHT = 318704.3 LBS
LEAK RATE FOR 2400 HOUR PERIOD IS 0.040 PER CENT BY WEIGHT

MAXIMUM NRC LEAK RATE OF 0.128 PER CENT PER DAY
GIVEN FOR LOW PRESSURE TEST AT 41.890 PSIA

MAXIMUM PROBABLE TEMPERATURE LOOP ERROR = 0054 DEGREES F.

MAXIMUM PROBABLE PRESSURE LOCP ERROR = 0.001 PSIA.
MAXIMUM PROBABLE HUMIDITY LOOP ERROR = 0296 PERCENT

INSTRUMENT ERROR CONTRIBUTES 0.015 PERCENT PER DAY
TO ESTABLISH 9987 PERCENT CONFIDENCE BOUND



**= NOTE FOR GRAPHS »**=

BOTH SAMPLE NUMBERS AND TIME ARE SHOWN

“** NOTE FOR TABULAR DATA ***

TABLE VALUES OF ZERO SIGNIFY EITHER
i DATA IS NOT APPLICABLE TO THE CALCULATION OR
2 SENSOR HAS BEEN DELETED FROM MONITORING

*** DESCRIPTION OF VARIABLES ***

AVG TEM VOLUMETRICALLY WEIGHTED TEMPERATURE
AVG PRE AVERAGE PRESSURE

VAP PRE VOLUMETRICALLY WEIGHTED VAPOR PRESSURE
LEA COM FIRST ORDER COMPUTED LEAK RATE

LEA TKA STATISTICAL TOTAL TIME LEAK RATE

LEA SIM SIMPLE TOTAL TIME LEAK RATE

ERROR STATISTICAL TOTAL TIME LEAK RATE ERROR
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OBSERVATION NUMBER

10 19 28 37 46 55 64 73 B2 91
sasd e assaaadasaas e lessaaanalaasanrsaloaassaaslasaaasaaslaaeaarsalaassassalioaaasy AL

COMPUTED ltﬂK RATES RELATIVE TO LIMITS

STATISTICAL TOTAL TIME LEAK RATE
MAXIMUM DESIGN LERAK RATE

NRC TECHNICAL SPECIFICARTION LIMIT
!NSTRHHU»I FRRUR IIH” REQUCTION

v
Q4 (W §

X

0AARASAASAAAA AL AR AR Al
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PER CENT PER DAY BY WEIGHT

OBSERVATION NUMBER

1 10 19 28 37 46 3 64 73 82 91
0.6800 LLllllllllll.lLljlllllljlllljlllllllllluljll‘lllJlllllljJJl.llL‘llgLLll‘l,llllllllL‘luJ._‘lJJLLL
COMPUTED LEQK RATE FIT RELATIVE TO LIMITS
MAXIMUM DESIGN LEAK RATE
0.6120 - - NRC TECHNICAL SPECIFICATION LIMIT
- -u INSTRUMENT ERROR L:MIT REDUCTION
» w  CCMPUTED FIRST CRLER EQUATION F17
0.5440 +
0.4760 -
0.4080 -
0.3400 -
L S
mmmmmm
. 0-0680- TIL LR
0.0000 T T T T T T T T T T T
0 120 240 360 480 600 720 B840 960 1080 1200 1320

TIME IN MINUTES

1440




PER CENT PER DAY BY WEIGHT

OBSERVATION NUMBER

1 10 19 28 37 46 55 64 73 82 91
0.1800 L LllllllelLlllllLlllLLlllLllllllALLlllll'Llllllijlwwww‘
COMPUTED FIT RELATIVE TO CRITICAL LIMIT
X X SIMPLE TOTAL TIME LEAK RATE
0.1480 LR INSTRUMENT ERROR LIMIT REDUCTION
- w E '[“ =0 FIRST 0"':’":"' cQU_TION FIT
o'llsow.mm eweesseece esvevowet
0.0840 -
0.0520 X X Xx X X ."'.....'-!'---.onw
x "x!“!'lxx"l’xxll . X xXxx ':5:’:’::!.!’-‘-E"(!““"h"‘g"xx"xxx"x'"xx"”!
X X x' ..‘--.-.--""'..‘.-‘.-
0-0200“."...zolnl-ll!.'u-.-----
X
xx X
-0.0120
X
-0.0440
X
-0.0760
X
-0.1080
X
=0.1400 T T T T T T T T 1 T T
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440

TIME IN MINUTES



TEMPERATURE IN DEGREES FAHRENHEIT
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B84.

B4.

.70

67
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.58

.52

+49

+46

1

OBSERVATION NUMBER

10 19 28 37 46 55 64 73 82 91

ALllllllelllllLLJLLlLJllLllj_L,lllllllLllLLAJ_lL,l_Llllll'llellll'llllLll‘llllAllllllllelllllle

VOLUMETRICALLY WEIGHTED CONTAINMENT TEMPERATURE

[ | 8 T 1 T T T I T T
120 240 3€0 480 600 720 840 860 1080 1200 1320
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PRESSURE IN PSIR

OBSERVATION NUMBER

1 10 19 28 37 46 55 64 73 B8Z 91
41.894 IILJIIIIJLLJLII LllllllllllllLlijJJillllllllLllL‘lALlllllllljjJJL‘lllllllll“lll llluLLlJlllJlj
AVERAGE CONTRINMENT PRESSURE
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0 120 240 360 480 600 720 840 960 1080 1200 1320

TIME IN MINUTES
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OBSERVATION NUMBER

1 10 19 28 37 46 586 64 73 82 91
0.4200 Al 00 lllllllllllllllljjljlllllljulllllllllILLLLJIILJIIAIJILLJIllllLtlllllJllell_uleljll AL LL
VOLUMETRICALLY WEIGHTED VAPOR PRESSURE
0.4180 -
0.4160 -
@
(V5]
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z
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VARIABLE TABLE SUMMARY

SAMPLE DELTA AVG. TEM AVG. PRE VAP. PRE LEAK COM LEAK TRA ERRORIT)

NUMBER MINS DEG F PSIA PSIA PER CENT PER CENT PER CENT
1 0 R4 615 41 881 0408 0014 0.000 0.000
2 15 A4 606 41.890 0 408 0.014 20,020 0.000
3 30 R4 388 41 890 0.408 0.015 9914 0,072
4 45 R4 382 41 K9 0.407 0.015 -3.449 -0.036
5 60 84.573 41 BRG 0.407 0.016 0,773 -6.003
B 75 84 577 41 888 0.408 0.016 0.993 -0.007
7 a0 84,567 41 8RR 0.408 0.017 1.211 -0.013
= 105 n4 569 41.887 0.408 0.017 1.449 0.017
4 120 84.554 41 887 0.408 0.018 1.204 -0.015
10 135 84 552 41 886 0.408 0018 1.164 -0.015
11 150 R4 559 41.885 0.408 0.018 1.200 -0.013
12 165 84.545 41.885 0.408 0.019 1.097 -0.011
13 180 84.525 41 884 0.407 0.019 0 B8 -0.008
14 165 84 535 41 KR4 0.408 0.020 0.796 -0.007
15 210 84.532 41 884 0.408 0.020 0.716 -0.006
16 225 54.530 41.883 0.408 0.021 0.674 -0.004
17 240 84524 41 881 0.408 0.021 0.670 -0.003
I8 255 84 518 41.882 0.408 0.022 0.603 -0.002
19 270 84 529 41 882 0.408 0.022 0.564 -0 000
20 P 84,325 41882 0.408 0.023 0.520 0.000
21 300 84554 41.582 0.408 0.023 0.498 0.002
22 315 84529 41.881 0.408 0.024 0.473 0.003
23 330 84.533 41 881 0.408 0.024 0.453 0.004
24 345 R84 528 41 881 0.408 0.024 0.427 0.005
25 360 84.526 41 881 0.408 0.025 0404 0.005
26 375 54.530 41.881 0.409 0.025 0.385 0.006
27 380 84.531 41.8R0 0.409 0.026 0.369 0.007
28 403 84 528 41.5%80 0.409 0.026 0.350 0,008
29 420 84 526 41.880 0.408 0.027 0.333 0.008
30 435 84.523 41.880 0.409 0.027 0.316 0.009
31 450 R4.529 41.85%0 0.409 0.028 (.302 0.009
32 463 84.525 41.879 0.409 0.028 0.289 0.010
33 480 84.520 41.879 0.409 0.029 0.274 0.010
34 495 84.530 41.879 0.409 0.029 0.263 0.010
35 510 R4.517 41 874 0.409 0.030 0.251 0.010
36 525 84 526 41.879 0.409 0.030 0.241 0.011
37 540 B84.530 41 879 0.409 0.030 0.233 0.011
38 555 84526 41.878 0.409 0.031 0.224 0.011
39 570 84 510 41.878 0409 0.031 0.213 0.011
40 585 84 502 41 878 0.409 0.032 0.201 0.011
41 600 84519 41 87K 0.409 0032 0.192 0.011
42 615 B4 548 41 879 0410 0.033 0.188 0.011
43 630 R4 538 41.879 0410 0.033 0.182 0.012
44 045 84.552 41.879 0.410 0.034 0.178 0.012
45 660 84.553 41 879 0.410 0.034 0.173 0.012
46 675 B84.543 41.879 0.410 0.035 0.168 0.012
47 690 84 549 41.879 0.410 0.035 0.163 0.013
4% 705 84.552 41.879 0410 0.036 0.159 0.013
49 720 B4 558 41.879 0.411 0.036 0.154 0.013

50 735 84 554 41.879 0411 0.036 0.150 0.013



SAMFLE
NUMBER

51

52

53

54

55

56

57

58

59

DELTA
MINS
50
765
TR
795
=10
825
40
®35
870
L5
G060
915
930
945
Yal
975
1005
1020
1035
1930
1065
1080
1095
1110
1125
1140
1155
1170
1185
1200
1215
1230
1245
1260
1275
1290
1305
1320
1335
1350
1365
1380
1395
1410
1425
1440

VARIABLE TABLE SUMMARY (CONTINUED)

AVG TEM
DEG F
84 550
n4 550
84 542
R4 547
84 549
R4 H4%
84 556
B4 538
84.533
54.550
84 549
B4 554
R4 546
84 552
84.550
54.545
54.545
=4 549
R4 549
R4 539
n4.540
R4 556
84.550
84 548
B4 547
B84.543
84 523
84.530
84,523
84.530
84.525
B4 531
84.521
B84.519
84519
84.523
84517
84.526
B84.519
84.523
84511
84.509
84.503
R4 499
84.491
B4.493
84 490

AVG. PRE
PSIA
41.879
41 878
41 878
41.878
41 878
41.878
41.878
41.877
41.877
41877
41.877
41 876
41.876
41.876
41.876
41 876
41 876
41.876
41.875
41 875
41.875
41.875
41.875
41875
41.874
41.874
41 874
41.873
41.873
41.873
41.873
41.873
41.873
41.872
41.872
41.872
41.872
41.871
41.871
41.871
41.871
41871
41.87)
41.871
41.870
41.870
41.869

VAP PRE LEAK COM LEAK TRA
PER CENT PER CENT

PSIA
0410
410
0411
0411
0411
0411
0411
0410
0410
0.411
0411
U411
0411
0411
0.411
0411
0411
0.411
0411
0411
0411
0411
0.411
0411
0411
0.411
0411
0.411
0.411
0411
0.411
0.411
0411
0411
0411
0.411
0411
0.412
0412
0412
0.412
0.411
0411
0.411
0.412
0.412
0412

END OF TABLE

0.037
0.037
0.038
0.038
0.039
0.039
0.040
0.040
0.041
0.041
0.042
0.042
0.042
0.043
0.043
0044
0.044
0.045
0.045
0046
0.046
0.047
0.047
0.047
0.04%
0.048
0.049
0.049
0.050
0.050
0.051
0.051
0.052
0.052
0.053
0.053
0.053
0.054
0.054
0.055
0.055
0.056
0.056
0.057
0.057
0.058
0.058

0.145
0.141

0.137
0.133
0.129
0.126
0.123
0.119
0.115
0.112
0.110
0.108
0.105
0.103
0.101

0.099
0.097
0.095
0.093
009

0.084
0,088
.086
0.085
0.083
0.082
0.089
0.079
0.677
0.076
0.074
0.073
0.072
0.071
0.069
0.068
0.067
0.066
0.065
0.064
0.064
0.063
0.062
0.061
0.060
0.059
0.058

ERRORI(T)

PER CENT
0.013
0013
0.013
0013
0013
0.013
0.013
0.013
0.013
0.012
0.012
0.013
0.013
0.013
0.3
0.013
0.012
0.012
0.012
0012’
woll
0.012
0.012
0N12
0.012
0012
0.012
0.011
0.011
0.011
0.011
0.011
0.011
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.009
0.009
0.009
0.009
0.009
0.008
0.008



VARIABLE TABLE SUMMARY

SAMPLE DELTA TEMP 1 TEMP 2 TEMP 3§ TEMP 4 TEMP 5 TEMP 6
NUMBER MINS DEG F DEG F DEG F DEG F DEG F DEG F
1 N R4 60 84 740 g NRO R4 B50 R4.540 84 840
2 15 R4 350 R4 730 =4 =70 ng R3O0 #1.540 84 ®6l)

j 30 R4 300 84 730 R4 RT0 R4 RS0 84.520 R4 =40

4 45 R4 280 R4 T30 R4 RTO K4 =50 R4 530 R4 850
5 Hi) 84,2490 84.700 B4 870 B 840 m4530 g R0
& - 84300 54.710 Na RTO K4 R8210) Ri.520 84 K10
4 Q90 =4.290 R4 690 84 A6 R4 840 R4510 B4 810
» 105 84.290 4 700 84 860 84 820 R4 490 B4 T80
G 120 84.260 R4 690 R4 850 584,820 54.500 84 800
10 135 84.250 584,690 B4 840 54 810 84.500 R4 860
11 150 84.290 R4 680 B4 830 84 B30 B4 490 B4 780
12 165 R84 240 R4 690 84,830 84.790 B84 480 R4 800
13 180 54,200 84 670 84.820 84.820 84.490 R4 810
14 195 84.220 B4 680 84 820 B4 810 R4.490 B4 800
15 210 24 240 84 660 84 820 B4 800 B4 480 84.740
16 225 84 230 54.650 84 810 584 810 R4 460 R4 TRO
17 240 84.270 B4 630 B4 800 84 790 84.450 84 720
18 255 84.210 84650 84.800 84.810 B4 460 =4 810
19 270 B4.220 »4. 670 54510 84.790 84.470 R3.790
20 285 84.230 84.€50 84 800 84.790 54.470 84 780U
21 300 54.250 R4 660 84 8O0 84.780 84.460 84 780
22 313 n4.230 R4 660 R4 TOO B4 K10 R4 470 84 R0O0
23 330 84230 84670 B4.790 Rapll R4 480 LTS YR
24 345 B84.240 584.650 84 800 84.820 84 470 584.780
25 360 84.220 84.660 »4.800 84 810 84470 84.770
26 375 84.230 84 660 84 780 84 850 84 480 B4, 780
27 390 84.250 B4 650 84 780 84 800 84,470 84 760
28 405 84.230 84.660 B4.790 84.790 B4 460 84.760
29 420 84.230 84.650 84.790 84 810 84,470 84.790
30 435 84.220 84.650 84.790 84 810 84460 84.770
31 450 54.240 R4 650 54.780 84.800 84.460 84 780
32 465 84.230 84.650 84.780 84 800 B84 460 84 780
a3 480 84.220 84 640 84.800 B4 840 B4 480 84 760
34 495 84.260 K4 640 54,780 Ae B0 B84.450 84.760
35 510 854.210 R4 640 84.780 84 870 84.470 R4 .790
36 525 84.230 54.650 84.780 B4.810 84.470 R4 840
k 74 540 B4.240 84.650 a7 84 830 R4 480 84.750
38 555 84 230 84 650 84.760 B4 820 B4 440 84 740
39 570 84,220 84 630 84.770 0.000 84 450 84750
40 585 84.210 84 610 84 780 0.000 84 470 84.780
41 600 54.230 84.630 84.77 0.000 B4 460 84,740
42 615 84.280 R4 660 B4 T80 0.000 R4 4580 84.790
43 630 84240 »4.660 84.780 0.000 B4 4580 B4 840
44 645 84.270 84 670 84.790 0.000 B4 4580 84780
45 660 84.260 84 680 B4 790 0.000 R4 450 B4.780
46 675 84.250 84 660 84.790 0.000 84 470 84 780
47 690 84.230 R4 690 84.790 0.000 54.490 "4 810
4% 705 54.250 R4 6RO 84.780 0.000 B4.460 R4 820
44 720 84.260 54 680 84.790 0.000 84.510 84 840
50 735 84270 B84 670 B84 780 0.000 84 480 84 780



VARIABLE TABLE SUMMARY (CONTINUED)

SAMPLE DELTA TEMP 1 TEMP 2 TEMP 3 TEMP 4 TEMP 5 TEMP &
NUMBER MINS DEG F DEG F DEG. F DEG F DEG. F DEG F
al 750 84 250 84670 me THO 0.000 R4 440 B4 800
52 T65 584.250 84670 R4 7RO 0.000 54 490 54.780
53 780 84.250 84 650 %4.790 0.000 84.490 84 810
54 795 84.240 R4 670 84.780 0.000 R4 490 84 820
55 810 84.250 84 670 84.770 0.000 84 490 84 800
56 825 84.250 84.670 B84 780 0.000 54.490 B84 820
57 240 84 260 R4 680 584 780 0.000 84.470 54 850
58 853 54.240 84.650 54.790 0.000 84,470 84.810
59 870 54.250 84.630 84 780 0.000 84 480 84.790
60 AR5 54 .270 R4 650 84.780 0.000 84,500 84 810
61 900 84.270 84.650 54.790 0.000 B4 480 84 800
62 913 84.270 R4 660 84 790 0.000 84.470 84 810
63 930 84.250 »4 660 84 780 0.000 84,490 84 TRO
b4 945 R4.260 84 670 84.770 0.000 84.500 84810
65 960 54.260 84.660 84,780 0.000 B4 480 84.800
66 975 84.250 R4 660 84.790 0.000 84 490 84,800
67 990 R4.250 R4 660 84.7R0 0.000 B4 460 R4 TRO
b 1005 84.260 84.660 84 TRO 0.000 844490 Bg . ROU
69 1020 584.250 84.670 84.780 0.000 84,470 84 830
70 1035 54.250 54.640 84.770 0.000 84.500 84.810
71 1050 84.220 84.670 54.790 0.000 B4 490 84.810
72 1065 84.270 B84.670 84 780 0.000 84 490 R4 790
73 1080 84.240 84 680 54.780 0.000 84 480 84.800
74 1095 54.260 84.660 84 780 0.000 84.490 84.800
75 1110 84.250 84670 84,780 0.000 84.460 84,800
76 1125 84.230 84 870 84 77 0.000 84.470 84 820
7 1140 84.220 84 630 84.780 0.000 84 450 B84.780
7 1155 84.240 B84 630 B4.780 0.000 B4 460 B4 810
7 1170 84.210 84.650 B84.760 0.000 B4 450 84.750
80 1185 84.230 B84.650 84.760 0.000 84.440 84.770
81 1200 54.210 84.650 84.760 0.000 B4 460 84.770
82 1215 84.230 84.650 84 770 0.000 B4 460 84.770
83 1230 54.220 84.640 54.760 0.000 84.460 84.770
84 1245 84.210 84.640 B84.750 0.000 84.470 84.790
85 1260 84.210 R4 640 84.750 0.000 B4 460 84780
1.3 1275 84.230 R4 640 84.760 0.000 84 .450 84 750
R7 1290 84,200 84 650 84 760 0.000 B4 460 84.780
L1 1305 84.240 B4 640 84.760 0.000 B4 460 84.770
BY 1320 84 220 84 640 84.750 0.000 B4 450 84 780
90 1335 84.220 84,650 " B4.750 C.000 84 440 84 750
91 1350 84.200 84 630 84.750 0.000 B4 440 84.780
92 1365 84.200 B4 630 84.750 0.000 84.450 84.780
93 1380 84.200 84.620 84 760 0.000 %4 460 84.770
94 1395 84,180 B84 630 84.740 0.000 B4 440 84.720
95 1410 84.170 84.620 B4.730 0.000 84 430 84 740
96 1425 54.190 84 610 84.730 0.000 84,430 B4.780
97 1440 84,190 B84 610 84.720 0.000 84.420 84.750

END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE DELTA TEMP 7 TEMP =& TEMP 9 TEMP 10 TEMP 11 TEMFP 12
NUMBER MINS DEG F DEG F DEG F DEG. F DEG F DEG F
1 { 85.010 K4 R40 85.330 85 050 84.710 R4 130
2 15 R4 950 R4 B30 85 330 R5.030 R4 690 R4 330
3 30 84 950 R4 800 B85 320 85.020 84.710 84.330
B 45 54920 R4 820 85.320 85.010 84 690 84 340
5 60 84.920 R84 8OO 85,340 85.020 84.690 84 320
6 5 4 430 R84 8OO 85.330 85.030 84.690 84 310
7 90 84910 »4 TRO 85.320 85.030 B4 690 84 310
~ 105 84 910 84 790 85.310 85.010 84.700 84.320
9 120 R4 870 84 7RO 85.300 84.990 R4 690 84.310
10 135 R4 890 84.780 85 300 85 010 84 .680 84310
11 150 54 890 84 750 £=310 85.010 84 670 84.300
12 165 84900 R4 760 85.300 85.000 84.690 54.290
13 180 R4 890 R4 .THU 85.300 #4.990 84,670 54,280
14 195 R4 890 R4 750 85.310 84,990 84.690 84290
15 210 84 910 84 760 - 85.300 84.990 84 670 84300
16 225 R4 BRO B84.740 85.300 85.010 84.660 84.280
17 240 R4 880 84 T40 85.260 54 980 84.670 84.27
18 255 84.520 84.740 85.300 84.960 84 660 84.270
19 270 84 870 R4 740 85.300 84 980 84 680 54.310
290 285 R4 910 84 740 =5 420 %4 960 R4 660 R4 290
21 300 B84 880 B4 740 85.320 84 970 R4 . b6 84.300
22 315 84 910 84 740 85.300 84,670 84660 B4 280
23 330 B4 880 84.750 85.290 B4.980 84670 584.290
24 345 R4 R60 84.740 85.300 84 990 84 650 R84.270
25 360 84.900 54.730 85.310 84.970 84.670 84.290
26 375 B84 870 84 740 85.310 84,980 84 660 84.290
27 390 R4 BRO 84740 85.300 584,960 84,670 £4.280
) 405 R4 860 84 750 85.300 84.970 B4.690 84 300
2 420 84 BA0 84.750 85.300 84.990 B4 670 84.290
30 435 R4 920 R4 740 85.310 B4 980 B4 660 84.310
31 450 =4 Kbl R4.740 85.310 54 990 R4 670 54 310
32 465 R4 K90 54.750 85.320 84.970 84 670 84,300
33 480 N4 RR0O %4.740 85310 B4 980 K4 660 84290
34 495 84.870 84.750 85.320 84.970 84 660 84.280
35 510 84 870 54.740 85.310 84 980 84 670 84 300
36 525 R4 860 4 740 85.300 84.970 B4 660 84.290
37 540 B4 K90 R4 750 85.320 B84 970 84.670 B4 280
3m 555 84 890 84.760 85.320 K4980 84 670 84 300
39 570 84 K60 84 740 85.300 84.970 84 670 84.300
40 585 N4 H60 84 740 85.310 84.970 84.670 84.310
41 600 N4 890 R4 750 85.330 85.010 84.700 84360
42 615 54.890 84.750 85320 85.040 B84.720 84 340
43 630 84 910 84.760 85.320 85.040 84.740 84.370
44 645 54 910 84.760 85.340 85.060 84.730 84.380
45 660 R4 BRO 84 770 85.330 85.070 84.730 84.370
46 675 584,920 B4 760 85.330 85.070 B4 740 84.390
47 690 84 R70 84.760 85.340 85080 84.770 84 400
4= 705 B4 870 84.770 85.350 85.070 84.750 84 400
49 720 84 930 B4 780 85.340 85.070 84.760 R4.370
50 735 B4 890 84 770 85.330 85.080 84 730 54 390
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DELTA

MINS
-
783
TR0
795
Rl0
825
840
833
870
LS
900
915
430
945
9650
973
990
1007
1020
1035
1050
1065
1080
1095
1110
1125
1140
1155
1170
1185
1200
1215
1230
1245
1260
1275
1290
1305
1320
1335
1350
1365
1380
1395
1410
1425
1440

VARIABLE TABLE SUMMARY (CONTINUED)

TEMP 7
DEG F
R4 G0N
B4 920
84.910
84,940
24 RGO
B84 890
84 830
R4 890
84 870
84 920
84.910
R4 940
R4.900
R4 RRO
B4 900
84,900
84.930
54.940
84 930
B4 950
B84 560
B4 =50
84 910
R4 ROO
B4 890
B84.930
B4 ROO
B4 890
R4 870
R4 860
84 910
84 =90
B4 860
84.900
84920
84 870
84 830
84.870
584 560
84860
84 880
B84 870
84.840
B4 850
54 840
B4.820
54 810

TEMP B8 TEMP 9
DEG F DEG. F
R4 TEO 85.350
84770 85.340
84 770 R5 330
84.770 85.340
84.780 85.350
84.770 85.340
84.77 85.330
84.770 B85.340
R4.750 85.350
84.77 85.360
84.77 85.360
84.760 85.340
84.77C 85.340
84.770 85.350
84.770 85.340
84.760 85.350
84.770 85.330
84.760 85.350
84.750 85.330
84.760 85.340
8477 85.340
84.750 85.340
84.760 85.350
84.750 85.350
B4 760 85.340
84.770 85.320
84.750 85.320
584.750 85.340
84.770 85.310
84.750 85.330
84.750 85.330
R4.740 85.320
84.730 85.310
84.720 85.330
84.730 85.310
84.740 85.290
84 740 85.300
584,720 85.320
84 730 85.310
84.710 85.320
84.720 85.310
B4.720 85.300
84.720 85.310
84.710 85.310
B84.710 85.270
84.710 85.260
84.700 85.270
END OF TABLE

TEMP 10
DEG. F
®5 Os0
53040
R5 O8O
85.060
85.070
85.060
85.080
85.070
85.080
85.080
85.090
85.090
85.090
85.080
85.100
85.090
85.090
85.090
85.080
85 090
85.080
85 100
85.090
85.080
85.070
85.090
85.160
85.090
85.070
85.070
85.070
85.060
85.070
85.070
85.060
85.050
85.050
85.050
85.060
85.060
85.060
85.050
85.050
85.040
85.040
85.030

TEMP 11
DEG F
R4 750
84,770
84.750
84.770
84.750
R84.760
84.760
84.770
84 780
84.740
84.750
84.750
84.770
84.77
84 760
84.770
84.780
84.770
84.770
B4 TR0
84.780
84.770
#4.770
84770
84.770
B4 TRO
84.770
84 TRO
84.770
84 760
84.750
84.770
84.770
R84.760
84.750
84.760
84770
84 760
84770
84.770
84.760
84.770
84.750
84.770
84.760
84.740
84.740

TEMP 12
DEG. F
R4 380
84 390
B4 380
84 400
54,380
84.360
84 .390
84.390
84.370
84.370
84390
84 390
84 380
84.370
84 400
84 390
84410
84 380
R4 400
84,371
84.390
84 340
84 410
R4 480
84,390
84 400
84380
84 410
R4 400
54390
84.390
B4 350
84.360
84.350
84.360
B4 380
54.360
84,370
84 380
84 350
84.39%
84 350
84.320
84.350
84.340
84.330
84 310






VARIABLE TABLE SUMMARY (CONTINUED)

SAMPLE DELTA TEMP 13 TEMP 14 TEMP 15 TEMP 16 TEMP 17 TEMP 18
NUMBER MINS DEG. F DEG F DEG. F DEG F DEG F DEG F
31 50 R4 600 84.520 54,920 84,190 84 250 85 140
52 765 R4 590 84.540 84,910 84.180 84.250 £5.140
53 TR0 84 580 84.520 84.920 84.170 84.240 85.150
54 795 84.570 84.530 54.910 84.170 84.230 85.140
55 510 54590 84.530 84.920 84.170 84.260 85.140
56 825 84 580 84.520 84,910 84.170 84.250 85.130
57 840 84 580 84.530 54.920 B4 1580 84.260 85.150
Sm 835 B4 580 84530 84.920 84.180 84.250 85.140
54 870 84.570 84,510 84.910 84.176 84.250 85.140
60 85 84 600 84.520 84,920 84.190 84.260 85.140
61 900 84.590 84.510 84.920 84.190 84 230 85.140
52 915 84 580 84.520 84.920 84.210 84.250 85.150
63 930 84.590 84530 84.920 84.190 84.240 85.140
64 945 84610 84.520 84.930 84.170 84.220 85.150
63 960 84.600 84.530 84.920 84.180 £4.240 85.140
66 a7s 84 380 84.520 84.920 84.170 84.250 85.140
67 aan R4 580 #4.520 84 930 84.170 84.230 85150
68 1005 84.580 84.510 54.930 84.170 84.220 85.140
£O 1020 84.570 84.520 84 930 84.190 84,230 85.150
70 1035 84.610 84.510 84.920 84.180 84,230 85.140
i 1050 84.610 84.510 B4.930 84.190 84.220 85,140
72 1065 84.600 84.520 84.930 84.190 84.240 85.140
73 1080 84.590 84 500 84,930 84.180 84.220 85.140
74 1095 84 600 84.500 £4.930 84.180 84.220 85.150
75 1110 84.570 84.500 84.930 84.180 84.230 85.150
76 1125 84.580 84.500 84.930 84.180 84.240 85.140
- 1140 84 600 84.510 84.920 84.190 84.220 85.140
78 1155 R4 5680 84 500 R4 920 84 180 84.240 R5.140
79 1170 84.570 84.500 84.920 B4.180 84.230 85.140
80 1185 R4 57 84.490 84.920 84.170 84.210 85.140
81 1200 84.570 84.470 84.920 84.180 84.220 85.140
52 1215 84.560 84.500 84.920 84.170 84.220 85.140
83 1230 84.550 84.470 84.910 84.170 84.230 85.130
4 1245 84.570 B4 450 84.920 84.160 84.210 85.130
85 1260 84.570 84.470 84.920 84.180 84.200 85.130
=t 127 84.560 84.470 84.910 84.170 84.210 85.130
87 1290 84 560 54460 84.910 84.170 84.190 85.120
B& 1305 84.560 R4 480 84.900 84.170 84.180 85.120
B9 1320 84.550 84.470 84.900 84.160 84.200 85.120
90 1335 84.550 84.460 84.900 84.170 84.220 85.120
9] 1350 84.540 84.480 84.910 84.170 210 85.130
92 1365 #4.540 84 480 84.900 84.170 84.210 85.130
93 1380 84.550 84 460 84.890 84.150 84.200 85.120
a4y 1395 84.530 84.470 84.900 84.150 84.190 85.110
95 1410 84.520 84.450 84 890 84.150 84.210 85.110
@ 1425 84.540 R4 460 84.890 84.140 84.190 85.100
97 1440 84.510 84.440 84 890 84.140 R4.180 85.110
END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE DELTA TEMP 19 TEMP 20 PRES 1 HUM 1 HUM 2 HUM 3
NUMBER MINS DEG F DEG F PSIA FRACTION FRACTION FRACTION
i 0 »4.700 84 460 41.891 0.721 0.672 0.664

. 15 R4 690 84.470 41.890 0.722 0672 0.669

30 54710 84 440 41.890 0.672 0.669
35 R4 700 84.450 41 B89 0.672 0 669
60 84 700 84 450 41 889 0672 0. 669
7% 84.700 84 450 41.85858 0.673 0.670
90 R4 660 84 460 41 588 0673 0.670
105 84 /90 84 470 41.887 0.673 0.670
120 B4 690 54 450 41 887 0673 0.670
135 R4.700 84 440 41 886 0674 0.670
R84 690 84.450 41 885 0.674 0670

54 690 R4 440 41.885 0.674 0671

R4 690 84 430 41 884 0674 0671

ALTOO B4 450 41 884 0674 0.671

n4 680 84 430 4] "84 0674 0671

84 670 N4 430 41.883 0.674 0.671

=4 670 84,420 41 881 0674 0.671

R4 670 84 450 41 882 0.674 0671

R4 590 R4 430 41 8=2 0674 0671

R4 RO 84.450 41 8m2 0.675 10671

R4 700 84.450 41.882 0675 0671

84710 R4 440 41.881 0.675 0.672

84,700 %4 460 41 58] 0675 0.672

84.710 84 440 41 881 0.675 0.672

84 700 B4 450 41 881 0675 0.672

54 680 84 450 41 B8K] 0.676 0.672

R84 700 84,460 41.880 0676 0.672

84710 84 450 41 880 0.676 0.672

84.710 R4 450 41 880 | 0.675 0.673

=4 690 R4 460 41.880 ! 0676 0.673

84 710 R4 460 41 880 : 0676 0.673

54 690 R4.450 41 879 0676 0.673

84 700 %4 460 41.879 L 0.676 0.673

84.700 X4 450 41 879 0.676 0.673

84710 84 450 41.879 A 0.676 0674

84710 84 450 41 879 L7 0677 0.674

84.700 B4 480 4] 879 ’ 0.677 0.674

84710 84.460 41 87K x 0.677 0.674

84.710 54 450 41878 3 0677 0.674

84.720 84 450 41 878 ; 0.677 0674

84.720 B4 460 41 878 K 0.677 0674

84.710 54 460 41.879 ) 067 0.674

54 700 84 470 41.879 i 0.67~ 0.675

84710 84.470 4] 879 E 0678 0.675

84.720 B4 460 41.879 s 0.678 0.675

84.720 84 470 41.879 A 0.67& 0.675

84.720 B4 480 41879 ! 0.678 0,675

84.710 84 470 41.879 : 0678 0675

84,730 84.470 41.879 Y78 0.675

B84.730 84 470 41.879 X 0.679 G.675
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VARIABLE TABLE SUMMARY (CONTINUED)

SAMPLE DELTA TEMP 19 TEMP 20 PRES ! HUM 1 HUM 2 HUM 3

NUMBER MINS DEG F DEG F PSIA FRACTION FRACTION FRACTION
51 750 R4 740 n4 490 41.879 0.728 0.678 0.675
52 765 R4 730 B4 480 41 RTK 0.728 0678 0.675
53 780 R4 740 84 470 4i.87HR 0.729 0.679 0.676
54 795 84.750 84 480 41.878 0.728 0.679 0.675
35 810 84.730 84 470 41 878 0.728 0.679 0.676
56 825 84 730 84 480 41.878 0.728 0.679 0.676
57 840 84.730 84.480 41.878 0.728 0.678 0.676
58 8355 84.720 84 480 41.877 0.729 0.678 0.676
59 R70 84.730 84.470 41877 0.729 0.678 0676
60 LLE] 584 740 R4 480 41 877 0.729 0.679 0.676
61 900 84 740 84 470 41.877 0.729 0.679 0676
62 915 84 750 R4 480 41 876 0.729 0.679 0.676
63 930 84.730 84 500 41.876 0.729 0.679 0677
bd 945 84.720 84 490 41 876 0.729 0679 0677
65 960 84 740 R4 490 41 876 0.730 0.679 0677
s 975 84 720 54 460 41.876 0.730 0.679 0.677
67 990 84 740 84 460 41.876 0.729 0679 0.677
Hx 1005 R4 T30 R4 480 41.876 0.729 0.679 0.677
ni 1020 R4 T30 84470 41.875 0.730 0.679 0677
70 1035 B4 T30 84 470 41.875 0.730 0.679 0.677
"1 1050 84.730 84 480 41.875 0.729 0.679 0.677
72 1065 R4 740 84 470 41 875 0.730 0.67¢9 0677
73 1080 B4 740 n4.510 41.875 0.730 0.679 0.677
74 1095 84 720 B84 500 41875 0.729 0.680 0.677
75 1110 84.730 84.470 41.874 0.730 0.679 0.677
76 1125 B4 730 84 500 41.874 0.730 0.679 0.677
T 1140 84.720 B4 460 41 874 0.730 0 6RO 0678
s 1155 84.730 84.470 41.873 0.730 0.680 0677
79 1150 84 730 84 460 41.873 0.730 0.680 0678
B0 1185 B4 740 84 470 41.873 0.730 0.680 0.678
)| 1200 84.730 84 460 41873 0.730 0.680 0678

s 1215 84,730 »4.460 41 873 0.731 0.680 C.678
3 1230 84.730 B4 450 41.873 0.731 0.680 0678
4 1245 84 730 R4 440 41 B72 0.731 0.679 0.678
85 1260 84.720 B4 440 4] 872 0.731 0.680 0.678
) 1275 84.710 84.430 41872 0.731 0.680 0678
RT 1290 84.730 K4 440 41.872 0.731 0.680 0.678
B& 1305 54.720 84,420 41 871 0.731 0.680 0679
9 1320 B4.710 54,430 41 871 0.731 0.681 0.679
90 1335 84.730 54 430 41871 0.731 0.651 0.679
91 1350 84 730 84.450 41.871 0.731 0.681 0.679
92 1365 584.700 B4 440 41871 0.731 0.680 0.679
93 1380 84.700 84.410 41.871 0.732 0.680 0.579
Y4 1395 84,700 84 440 41.871 0.732 0.681 0.679
95 1410 84.710 54 430 41 870 0.731 0581 0.679
96 1425 84.700 84 440 41.870 0.732 0.681 0.679
97 1440 84 710 R4.430 41 869 0.732 0.681 0.679

END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE DELTA HUM 4 HUM & HUM 6
NUMBER MINS  FRACTION FRACTION FRACTION

1 0 0.699 0.700 0.715

d 15 0.69¢ 0.700 0.715

3 30 0.699 0.701 0.718

4 45 0.699 0.700 0.716

5 60 0.700 0.701 0.716

6 75 0.700 0.701 0.716

7 90 0.700 0.701 0716

L 105 0.700 0.701 0.716

9 120 0.700 0.701 0.716
10 135 0.700 0.701 0.716
11 150 0.700 0.702 0.716
12 165 0.701 0.702 0.716
13 180 0.701 0.702 0.716
14 198 0.700 0.702 0.716
15 210 0.700 0.702 0.717
16 225 0.700 0.702 0716
17 -40 0.701 0.703 0.717
1= 255 0701 0.702 0.716
19 270 0.701 0.702 0.716
20 285 0.701 0.702 0.717
21 300 0.701 0.703 0717
22 315 0.701 0.703 0.717
23 330 0.701 0.703 0.717
24 345 0.701 0.703 0.717
25 360 0,701 0.703 0717
26 375 0.701 0.703 0.717
27 390 0.701 0.703 0.717
28 405 0.701 0.703 0.717
29 420 0.701 0.704 0.717
30 435 0.701 L. 704 0.717
31 430 0.701 0.704 717
32 465 0.7C2 0.704 0.717
33 480 0.702 0.704 0.717
34 495 0.702 0.704 0.718
35 510 0.703 0.704 0.718
36 525 0.703 0.704 0.718

7 540 ©,703 0.704 0.718
38 555 0.703 0.705 0719
39 570 0.703 0.705 0.719
40 585 0.702 0.704 0.718
41 600 0.702 0.704 0719
4 615 0.702 0.705 0.719
43 630 0.703 0.705 0.719
44 645 0.703 0.705 0.719
45 6t 0.703 0.705 0719
46 675 0.702 0.706 0.719
47 690 0.703 0.705 0.719
48 705 0.702 0.705 0.719
49 720 0.702 0.705 0.719

50 735 0.703 0.705 0.719



VARIABLE TABLE SUMMARY (CONTINUED)

SAMPLE  DELTA HUM . HUM 5 HUM 6
NUMBER MINS FRACTION FRACTION FRACTION

51 750 0.702 0.705 0719

32 765 0.703 0.705 0.719
53 TR0 0.703 0.706 0.720
795 0.703 0.706 0.720
810 0703 0.706 0.719
825 0.703 0.706 0719
=40 0.703 0.706 0.720
LLE) 0.703 ©.706 0.720
R70 0.703 0.706 0720
L) 0.703 0.706 0.720
900 0.703 0.707 0.720
9135 0.703 0.706 0.720
930 0.704 0.507 0.721
445 0704 0707 0.721
960 0.704 0708 0.720
975 0.704 0707 0.721
490 0.714 0.707 0.721
1005 0.704 (0.706 0.720
1020 0703 0,707 0.720
1035 0.703 0.707 0.720
1050 0.703 0.707 0.720
1065 0.704 0.707 0.720
1080 0.703 0.707 0.720
1095 0.704 0.7507 0.720
1110 0704 0.707 0.721
1125 0.704 0.707 0.720
1140 0.704 0.707 0.721
1155 0704 0.708 0.721
1170 0.708 0.523
1185 0.708 0.721
1200 0.70% 0.721
1215 0.708 0.721
1230 0.708 0.72i
1245 0.708 0.721
1260 0.708 0.721
127 0.708 0.721
1290 0.709 0.721
1205 k 0.709 0721
1320 L7 0.708 0.721
1335 : 0.708 0.722
1350 § 0.709 0.721
1365 - 0.709 0.722
1380 : 0.709 0.722
1395 0.709 0.722
1410 0.709 0.722
1425 0.708 0722
1440 0.709 0.722
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END OF TABLE
END Ot <OMPUTER REPORT ON CONTAINMENT LEAK RATE TEST TO NRC
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LEAK RATE COMPUTED USING TOTAL TIME METHOD
AS RECOMMENDED BY APPENDIX J FOR 10 CFR &0
(REACTOR CONTAINMENT LEAKAGE TESTING FOR WATER COOLED POWER REACTORS)

TEST PERIOD STARTED AT 0915 HOURS ON DECEMBER 3, 1975

A LEAST SQUARES FIRST ORDER FIT OF LEAK RATE TO TIME
SHOULD YIELD A SLOPE OF ZERO AND AN INTERCEPT EQUAL
TO THE LEAK RATE AS COMPUTED AT THE INITIAL START TIME
THE EQUATION HAS THE FORM - L=ST + R WHERE

L -~ CORRELATED LEAK RATE
S — SLOPE OF CORRELATION
T - TIME IN HOURS
R -~ INTERCEPT LEAK RATE

LEAK RATE = 0.002 HOURS + 0.126 PER CENT

MEAN = 0.131 PER CENT
ERROR COEFFICIENT = 0013

WHERE COEFFICIENT OF 1.0 MEANS A PERFECT FIT &
COEFFICIENT OF 0.0 MEANS NO CORRELATION

INITIAL CONTAINMENT AIR WEIGHT = 318709.3 LBS
FINAL CONTAINMENT AIR WEIGHT = 318624.2 LBS
LEAK RATE FOR 4.50 HOUR PERIOD Is v.027 PER CENT BY WEIGHT

MAXIMUM NRC LEAK RATE OF 0.128 PER CENT PER DAY
GIVEN FOR LOW PRESSURE TEST AT 41.868 PSIA

MAXIMUM PROBABLE TEMPERATURE LOOP ERROR = 0054 DEGREES F
MAXIMUM PROBABLE PRESSURE LOOP ERROR = 0002 PSIA.
MAXIMUM PROBABLE HUMIDITY LOOP ERROR = 0296 PERCENT.

INSTRUMENT ERROR CONTRIBUTES 0.015 PERCENT PER DAY
TO ESTABLISH 9987 PERCENT CONFIDENCE BOUND

CONTROLLED LEAK RATE TEST (CLRT)
SUPPLEMENTAL VERIFICATION FOR ILRT
LEAKAGE OF 0.123 PERCENT AT 39.695 PSIA IS EQUIVALENT TO 3.372 SCFM.
SUPPLEMENTAL TEST (CLRT) DATA AND
PREVIOUS ILRT RESULTS PLUS INJECTED LEAKAGE
MUST BE WITHIN 25 PERCENT ( 0.843 SCFM) FOR VERIFICATION.




*** NOTE FOR GRAPHS ***

BOTH SAMPLE NUMBERS AND TIME ARE SHOWN.

*** NOTE FOR TABULAR DATA ***

TABLE VALUES OF ZERO SIGNIFY EITHER
I. DATA IS NOT APPLICABLE TO THE CALCULATION OR

< SENSOR HAS BEEN DELETED FROM MONITORING

“** DESCRIPTION OF VARIABLES **+

AVG TEM VOLUMETRICALLY WEIGHTED TEMPERATURE
AVG PRE AVERAGE PRESSURE :
VAP PRE VOLUMETRICALLY WEIGHTED VAPOR PRESSURE.
LEA COM FIRST ORDER COMPUTED LEAK RATE

LEA TRA STATISTICAL TOTAL TIME LEAK RATE

LEA SIM SIMPLE TOTAL TIME LEAK RATE

ERROR  STATISTICAL TOTAL TIME LEAK RATE ERROR



PER CENT PER DAY BY WEIGHT
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PER CENT PER DAY BY WEIGHT
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VAPOR PRESSURE IN PSIRA
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VARIABLE TABLE SUMMARY

SAMPLE DELTA AVG TEM AVG PRE VAP. PRE LEAK COM LEAK TRA ERRORI(T)

NUMBER MINS DEG. F PSIA PSIA PER CENT PER CENT PER CENT
i 0 54 481 41.869 0.412 0.126 0.000 0.000
P 15 4484 41 .BER 0.412 0127 0.185 0.000
3 30 R4.472 41.867 0411 0.127 -10.782 0.127
R 45 84 470 41.867 0412 0.128 -3.951 006l
5 60 84472 41.866 0.412 0.128 -1.543 0.026
6 75 B4 453 41.866 0.412 0.129 0.065 0.000
7 90 B4.486 41.865 0412 0.130 0.646 0.007
B 105 84.476 41.865 0412 0.130 0.344 0.002
9 120 84 483 41.865 0.412 0.131 0.313 0.002

1 135 84 476 41 864 0.412 0131 0.127 0,000
11 150 B4 481 41.564 0.412 0.132 0.133 0.006
12 165 84.490 41 864 0.413 0.132 0.159 0.000
13 180 84,496 41.864 0.413 0.133 0.183 0.001
14 195 84 487 41 863 0.413 0.133 0.140 0.000
13 210 54.493 41.863 0.413 0.134 0.145 0.000
16 225 84.500 41.862 0.413 0.134 0.163 0.000
17 240 84.500 41.862 0.413 0.135 C.159 0.000
18 255 84.506 41.862 0.413 0.136 0.166 0.001
19 270 84514 41.862 0.413 0.136 0.179 0.002

END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE DELTA TEMP 1 TEMP 2 TEMP 3 TEMP 4 TEMP 5 TEMP 6
NUMBER MINS DEG. F DEG. F DEG. F DEG. F DEG. F DEG. F

| 0 84.150 84.620 84.720 0.000 84.390 84.710
2 15 84.180 54.600 84.720 0.000 84.420 84.730
3 30 R4.160 84.590 84.720 0.000 84.420 84.7106
4 45 R4.160 R4 580 84 710 0.000 84,420 84.750
5 At =4 160 ®4.590 84 710 0.000 #4410 R4 740
6 78 54 180 84 600 84.710 0.000 84 410 4720
7 90 84.170 84 610 84.720 0.000 84 410 R4 810
= 105 54.170 84.590 84.720 0.000 B4 400 84.710
“ 120 %4 180 R4.590 84.720 0.000 B4 410 R4 TRO
10 135 R4.170 #84.580 84.720 0.000 B4.420 84740
11 150 84.170 84.590 84.720 0.000 84 420 84.750
12 165 84,170 84610 84.720 0.000 84.430 84790
13 180 84 180 84.620 84.710 0.000 84 430 84.790
14 195 84.170 84 600 84.720 0.000 R4 440 84.760
15 210 84180 B4.610 84.720 0.000 84 420 84 700
16 225 54200 84 600 84.730 0.000 84.430 B4 ROO
17 240 54180 84.620 84720 0.000 84 450 ®4.740
18 255 R4.210 B4 610 584 740 0.000 84 440 84.770
19 270 84.200 84 630 584.730 0.000 B4 460 84 830

END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE DELTA TEMP 7 TEMP & TEMP 9 TEMP 10 TEMP 11 TEMP 12
NUMTER MINS DEG. F DEG. F DEG F DEG F DEG F DEG. F

1 0 B4 800 84.710 85.270 85.030 84.750 84.340
2 15 84 810 R4 700 85.270 85.030 B4.750 84320
3 30 84790 84.710 85.260 R5.020 84 .760 84300
3 33 84.790 R4 720 85.250 R5.020 R4 770 84.320
3 6l =4 820 84.710 85.260 85.020 B84.750 84.320
6 i) 584.790 B4 690 85.280 85.010 84.760 84.330
T an R4 8OO 84 690 85.260 85.010 B4 7RO R4 340
- 105 84.800 84.700 85.280 85.030 84.770 R4 440
4 120 R4 820 84.700 85.280 85.020 B4.770 54.340
10 135 B4 TR0 84690 85.280 85.030 R4 TRO R4.340
11 150 84 800 84710 85.260 85.040 84 TRO ®4.350
| b 165 84800 84 690 85.260 85.060 84.770 84.360
13 180 B4 800 84.720 85.270 85.050 B4 760 84,340
14 195 R4 800 84.710 85.290 85.040 84 780 X4 330
13 2lu na 820 84.720 85.250 85.040 K4 TRO R4 330
16 225 R4 810 84.710 85.290 85.050 84 7RO a4 360
17 240 84.830 84.720 85.290 85.050 84.790 84.360
18 255 R4 ROO 84.720 85.270 85.060 84800 84.350
19 270 54810 84.720 85.290 85.050 84.790 84.360

END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE  DELTA TEMP 13 TEMP 14 TEMP 15 TEMP 16 TEMP 17 TEMP 1&
NUMBER MINS DEG. F DEG. F DEG. F DEG. F DEG. F DEG. F

1 0 84.520 584.430 84,890 84.150 84.180 85.110
2 15 84.530 84,440 84 590 84.140 84.190 85.100
3 30 84.520 R4 430 84 880 84,150 84170 85.110
4 45 84.530 84 460 R4 RRO 84.140 R4.1R0 =5 090
5 60 84.520 54.430 84870 B4.140 %4160 85.100
o 75 54.520 R4 460 LERL 84.130 84.190 85.100
7 90 84.500 84 460 84 880 B84.140 B84.190 85.110
X 105 84.510 84 460 84 BRO B84.140 84.140 85.100
4 120 54.510 X4 460 84 8RO 84140 84.190 B5.110
10 135 %4.530 84 .460 54 8RO 84.150 84.190 835.100
11 150 84540 B84 480 B84 590 54.150 84.190 85110
12 165 84.530 84.470 84 880 84.150 84.210 85.110
13 180 84520 84.470 B4 880 84.150 84.210 85.100
14 195 84.550 R4 480 R4 890 B4.160 84.210 85.110
15 210 84.550 84 490 84 890 84.160 84200 85.120
i6 225 54 540 84 500 84890 84.170 84220 85.130
17 240 54.540 84 500 R4 K9G 84.170 84.210 85.130
1% 255 84.570 84 490 584 890 84.160 84.220 85.110
19 270 B4.570 84,510 84.900 84.190 84.230 85130

END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE DELTA TEMP 189 TEMP 20 PRES 1 HUM 1 HUM 2 HUM 3

NUMBER MINS DEG. F DEG. F PSIA FRACTION FRACTION FRACTION
i 0 584.720 84 430 41.869 0.732 0.681 0679
2 15 84.710 84 430 41.868 0.732 0.682 0.679
3 30 K4.700 84 420 41.867 0.733 0.681 0.680
4 47 84.700 %4 430 41.867 0.733 0.682 0.680
5 60 54.690 B4 440 41.866 0.733 0.682 0.680
6 75 54.700 84 470 41.866 0.733 0.682 0.680
7 90 84.720 84.460 41.865 0.733 0.682 0.680
8 105 R4.680 84 440 41.865 0.733 0.681 0.680
4 120 84.700 B4.490 41.865 0.733 0.683 0.680

10 135 84.730 84 490 41.864 0.733 0.682 0.681
11 150 84.700 84 480 41.864 0.734 0.683 0.681
12 163 84.710 84.520 41.864 0.734 0.683 0.6581
13 180 84.710 84.510 41.864 0734 0.683 0.6K1
14 195 84.720 84.530 41.863 0.734 0.683 0.681
15 210 84.700 84.570 41.863 0.734 0.684 0.681]
16 225 84.730 84.530 41.862 0.734 0.683 0.681
17 240 84.740 84.540 41.862 0.734 0.683 0.681
18 235 84.720 84.560 41.862 0.734 0.683 0.681
19 270 84.730 84.550 41.862 0.735 0.684 0.681

END OF TABLE



VARIABLE TABLE SUMMARY

SAMPLE DELTA HUM 4 HUM 5 HUM 6
NUMBER MINS  FRACTION FRACTION FRACTION

1 0 0.706 0,710 0.722
2 15 0.706 0.709 0.722
3 30 0.706 0.710 0.723
4 45 0.706 0.710 0.722
5 60 0.706 0.710 0.723
3 75 0706 0.710 0.723
7 90 0.706 0.71¢ 0,723
~ 105 0.707 0.710 0.723
9 120 0.706 0.711 0.723
10 135 0.707 0.710 0.723
11 150 0.707 0.711 0.723
12 165 0.707 0.711 0.923
13 180 0.507 0.711 0.723
14 195 0.707 0.711 0.723
15 210 0.707 0.711 0.723
16 225 0.707 0.711 0.724
17 240 0.507 0.711 0.723 .
18 255 0.707 071l 0724
19 270 0.707 0712 0.724
END OF TABLE

END OF COMPUTER REPORT ON CONTAINMENT LEAK RATE TEST TO NRC



APPENDIX B

Operating Procedure No. 13100.1
Integrated Loak Rate Test
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