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syvors1s

The Three Mile Island Nuclear Station Unit 1 reactor containncq:
building was subjected to a periodic integrated leak rate test '
during the period from April 12, 1978 to April 15, 1978. The
purpose of this test was to demonstrate the acceptability of the
building leakage rate at an internal pressure 50.6 psig (P.).
Testing was performed in accordance with the requirements of

10 CFR 50, Appendix J and ANSI N45.4-1972. "

The measured leakage rate based on the mass puint met’.od of analysis
and using absolute values corrected for instrument error was found
to be 0.061 percent by weight per day at 50.6 psig. The leakage
rate at the upper bound of the 95 percent confidence interval is
0.064 percen: by weight per day which is below the allowahle leakage
rate of 0.073 percent by weight per day at 50.6 psig.

Since the industrial cooler syster was in operation during the
fntegrated leak rate test, addition of the local leakage rate of the
system isolation valves (RB-VZ* and RB-V7) to the measured integrated
leakage rate must be considered. In addition containment isolation
valve IC-V4 could not be opened tor draining. The combined local
leakage rate of these isolation valves was 0.007 percent by weight
per day. The addition of this value increases the total integ-ated
leakage rate to 0 071 percent by weight per day.

The supplemental instrumentation verification at P‘ was 3.0 percent,
well within the 5 percent requirement of 10 CFR 50, Appendix J,
Section III A.3.D.

211 testing wis performed by Metropolitan Ediscn Company with the
technical assistance of Gilbert Associates, Inc. Procedural and
calculational methods were witnessed by Nuclear Regulatory
Commission personnel and audited by the Metropolitan Edison Company

site Quality Control staff.

Givert ‘Cammo~weaith
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20 INTRODUCTION AEAV R 1T

The objective of the periodic integrated leak rate test was the
verification of the overall ieak tightness of the reactor 1
containment building at the calculated design basis accident
pressure of 50.6 psig. The allowable leakage is defined by the
design basis accident applied in the safety analysis in accordance
with site exposure guidelines specified by 10 CFR 100. For Three
Mile Island Nuclear Station Unit 1, the maximum allowable intcgratcd
leakage rate at the design basis accident pressure of 50.6 psig (P‘)

is 0.10 percent by weight per day (L.)-

Testing was performed in accordance with the procedural requirements
as stated iz Ma2tropolitan Edison Company Three Mile Island Nuclear
Station Uni: . Surveillance Procedure 1303-6.1. This procedure was

i recommendel Zor approval by the Three Mile Island Nuclear Station
Unit 1 Plan: Operations Review Committee and approved by the Unit

Superintenden: prior to the commencement of the test.

The combined local leakage rates from tne reactor containment
building isolation valves and penetrations required to be tested by
10 CFR 50, Appeudix J, was less then 60 percent of the maximum
allowable leakage rate (L.) at 50.6 psig prior to the commencement
of the integrated leak rate test (Refer to Appendix C).

Leakage rate testing was accomplished at the pressure leveli of 50.6
psig for a period of 44.5 hours. The 44.5 hour period was followed
by an 8 hour supplemental test for a verification of test

instrumentation.

Gsert /Commonwedith
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3.0

ACCEPTANCE CRITERIA

Acceptance criteria established prior to the test ard as specified
by 10 CFR 50, Appendix J and ANSI N45.4-1972 are as follows:

a. The measured leakage rate (L‘n) at the calculated design basis
accident pressure of 50.6 psig (P') shall be less than 75
percent of the maximum allowable leakage rate (L‘), specified
as 0,10 percent by weight of the building atmosphere per day.
The acceptance criteria is determined as follows:

L‘ = 0,.10%/day
0.75L. = 0.075%/day

b. The tes: instrumentation shall be verified by means of a
supplez=zntal test., Agreement between the containment leakage
measurad during the Type A test and the containment leakage
determinad during the supplemental test shall be within 25

percent of La'

Ginemt /Commenwesith
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4,0 TEST INSTRUMENTATION
4.1 SUMMARY OF INSTRUMEN1'
The sensor locations were the same as those used for the
preoperational ILRT in 1974. Test instruments employed are
described, by system, in the following subsectionms.
4.1.1. Temperature Indicating System l
Overall system accuracy: = 0.19°F
Overall system repeatability: 2 0.19°F
: Components:
: a. Resistance Temperature Detectors
|
i Quantity 20
l Manufacturer Rosemount
Type Model 104 AAN, 100 ohm,
plantinum
i Range, F | 60-100
o
Accuracy, F 2 0.1
o
Repeatability, F + 0.1

! Cudert / Commonwaaith
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b. Bridge Cards
Quantity 20
Manufacturer Rosemount
Type Model 440-L3
Range, °F 60-110

I+

Accuracy, °p 0.25% of span

°

I+

Repeatah>ility, 0.25% of span

Ce Digitz. Indicator

Quantic 1
Manufacturer Weston
Type Model 1230 *

o
Range, F 60-110

o

Accuracy, F £ 0.1
Repeatability, °F : 0.1

* Modified for direct digital temperature readout

Dewpoint Indicating System

Overall system accuracy: = 1.12%

Overall system repeatability: 2 0.52°F

o
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Components:

Dewcell Elements
Queatity
Manufacturer
Type

Range, °F

Accuracy, °F

Repez:zzziliity, °F
Dewpciz: Recorder
Quanticy
Manufacturer

Type

Range, °F

Accuracy, °F

Repeatability, °F

Pressure MonitoringﬁSvs:em

Overall system accuracy:

Overall system repeatability:

* 0.015% of indicated pressure

10
Foxboro
Model 2711AG, 18 carat gold

0-100

I+

1.0

"+

0.5

Foxboro

Model Y/ERB12

0-100

I+

0.5% of span

I+

0.15% of span

*+ 0.001 psia

6
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Precision Pressure Gauges
Quantity
Manufacturer
Type
Range, psia
Accuracy, psia

Repeatability, psia

Texas Instruments

Model 145-01

0-100

¢+ 0.015% of indic.ced pressure

+ 0.001% of full scale

Supplemental Tast Flow Monitoring System

Overall systsz accuracy:
Flow meter
Quantity
Manufacturer
Type

Range, scfh at
0 psig and 100°F

Accuracy, scfh

 ..1489 284
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CALIBR:4™ ... CHECKS

Temperature, dewpoint, pressure and flow measuring systems were

checked for calibration before tha test in accordance with
Metropolitan Edison Company Procedure 1430-Y-23, as recommended by
proposed ANS-56.8, N274, Praft No. 2, February 1, 1978. The results
of the calibration checks are on file at Three Mile Island Nuclear
Station Unit 1, The supplemental test at 50.6 psig confirmed the
instrumentation acceptability. 3

INSTRUMENTATION SELECTION

Justificatfon of instrumentation selection was accomplished, using

manufacturzsr's repeatability tolerances stated in Section 2.1, by
Utilizing ths zsthods, technijues and assumptions in Appendix G to
proposed ANS-35,8, N274, Draft No. 2, dated February 1, 1978, the
1SG was cozpuzad for the absolute method as follows:
a. Conditions

L‘ = 0.1%/day

P = 65.3 psia

T = 74.5°F = 534.2°R dry bulb

Tdp = 61.8°F dewpoint

t = 24 hours (minimum expected test duraticn)

b. Total Absolute Pressure:

; [(0.001)2] Lz/[}] :

0.00071 psia

™
W
I+

®
L]
"+

Cidert /Commanwea'th
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Water Vapor Pressure: epv

Sensor repeatability error (E): 2 0.5°F

Measurement system error (€), excluding sensor:

n
"+

Eoy 0.5°F (0.0096 psia/°F)

E = 2 0.0048 psia
pv

0.15°F (0.0096 psia/°F)

™
"
"

PV

= + 2.0014 psia

€
PV

-

fo 2 1% B
PV :L(:'pv) - (Epv) /IE‘O- of sensors]
e =

2 2k b
b (0.0048) + (0.0014) / [m]

0.00158 psia

"
n
"

"+

I+

e =
PV

Temperature: er

(o)

+ 0.15°F

Sensor repeatability error (E): 2 O0.1'F = 2 0.1°R

Measurement system error (g), excluding sensor:
+ 0.160°R

) 4 2|y 1
T ﬁET ) + (ET) no. of sensors
st 2] % %
T (n.1) + (0.160) 20

fD
"
I+

o
i
I+
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| = e

e. = * 0.0422 °R

T.

e. Instrumentation Selection Guide (ISG)
(*) +: (8 +z(—)]
0422\% | ¥
1SGC = 2400 2 0.00071 00071 0.00158 O
24 L T 65.3 T $55.3 534 2

I+

"

ISG = = 0.012%/day

The ISC does not exceed 0.25 L, (0.025%/day) and it is
theref:re concluded that the instrumentation selected was
accer:zz:_z for use in determining the reactor containment

intez-zz:z: leakage rate.
SUPPLEMENTA. VERLFICATION

In addition to the calibration checks da2scribed in Seztion 4.2, test
instrumentatfon operation was verified by a supplemental test
subsequent to the completion of the 44.5 hour leakage rate test.
This test consisted of imposing a known calibrated leakage rate on
the reactor containment building. Afier the flow rate was

established, it was not altered for the duration of the test.

During the supplemental test, the measured leakage rate was

M(M\D) ' \Y
POUE JAL
I‘“‘\‘,‘u.) \ Judisdudda @
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where,

Lc = measured composite leakage rate consisting of the reactor

building leakage rate plus the imposed leakage rate
L° = imposed leakage rate

Lv' = leakage rate of the reactor building during the

supplemental test phase
Rearranging the above equation,

\
< {
VR

~ra AL A
gDGTVi . < His k%ﬁigdla
'\,l"t M ‘_,,J;__u.uj\-'

L.=L -1
v 3 o

The reactsr :-atainment building leakage during the supplemental
test can >z calculated by subtracting the known superimposed leakage

rate from ths =easured composite leakage rate.

The containment building leakage rate during the supplemental test
(Lv,) was then compared to the measured reactor containment building
leakage rate during the preceding 44.5 hour test (Lam) to determine
instrumentation acceptability. Instrumentation is considered
acceptable if the difference between the two building leakage rates

is within 25 percent of the maximum allowable leakage rate (La)'

Gitert /Commanweaith
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INSTRUMENT E"ROR CORRECTIONS

Subsequent tc the 44.5 hour integrated leak rate test and the B.hour
supplemental leak rate test, calibration curves for the ptecisibn
pressure gages, the RTD's (including readout) and the dewcells
(including readout) were developed. These curves were developed
using manufacturer's calibration data (for the precision pressure
gages) and Metropolitan Edison Company Procedure, 1430-Y-23. Using
these curves, each precision pressure gage reading, each RTID
reading, and each dewcell reading was corrected for instrument

error.

In addition, subsequen: to testing, the Brooks flow meter was
returned t¢ :-2 manufacturer for recalibration. Using this
informatiz=, :z2 flow meter readings taken during the supplemental

leak rate tes: were corrected for instrumont error.

) (v}

=

—)
—
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TEST PROCEDURE

PREREQUISITES PU@,MS ORIGINA

Prior to commencement of reactor containment building

pressurization, the following basic prerequisites were satisfied:

a.

Proper operation of all test instrumentation was verified.
All reactor concainment building isolation valves were closed
using the normal mode of operation. All associated system

valves were placed in post-—accident positions.

Equiczent within the reactor containment building, subject to

damag:z, wzs protected from external differential pressures.

Portions of fiuid systems which, under post-accident conditions
becomz :zx:tensions of the containment boundary, were drained and

venteu.

The penetration pressurizatiou and fluid block systems were
depressurized. Gauges wera installed at penetration
pressurization manifolds to provide means for detection of
lekage into the system. These gauges were removed and the

manifolds were vented prior to the start of the test.

Pressure gagues were installed on closed systems within
containment to provide means for detection of leakage into such

systems.

Local leakage rate testing of containment isolation valves.and

penetrations was concluded.

Gi'Sert /Common aealth
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h. Pctential pressure sources were removed or isolated from the

.

containment.

-

i. All accessible liner weld channels (approximately 35 percent

of the total) were vented to the containment atmosphere.

4. A general inspection of the accessible iuterior and exterior

areas of the containment was completed.

GENERAL DISCUSSION DA MDEHIN L
Following the satisfaction of the prerequisites stated in Section
5.1, the reactor containment building pressurization was initiated
at a rate =7 asproximately 2.5 psi per hour. Building internal
temperatur: v:s maintained at apprioximately 74°F. Building
pressure ani :ézperature were monitored hourly and the amperage
required br :3e recirculation unit fans (AH-E-1A, 1B and 1C) was
monitored every 5 psig. Leak rate testing was initiated at the
50.6 psig pressure level. Atmospheric pressure at time of leak
rate test initiation was 14.37 psia. Forty-four and ome half hours

of data were collected at the 50.6 psig pressure level.

During the test the following occurred at half-hour intervals (See
Appendix A):

a. Pressures indicated by each of the two precision gages were

recorded and the average calculated.

b. The twenty RTD temperatures were recorded and the average

calculated.

-3 The ten dewpoint values were recorded. The average of the ten
values was converted to vapor pressure using steam tables.
This permitted correcticn of the total pressure to the partial

pressure of air by subtracting the vapor pressure,

Gorert /Canmanwedth —
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The use of vapor pressure (Pwv)’ average temperature (T) and the
total pressure (PT) is described in more detail in Sectiom 6.1. All
original data is on file at Three Mile Is.and Nuclear Station Unit
1. The plot of average temperature and weight of air was pe -formed
half hourly (See Appendix B).

When convenient, the available half-hourly values of Pwv' T and PT
were transmitted via on-site portable computer terminal to the
Gilbert Assocciates, Inc. home office for analysis using thg CLERCAL
computer program. Computer program results, including a ieas:
squares ‘iz of the data, were returned to the site via the termira.l.
A final computer run was made after data for a full 44.5 hou~ period

was available.

Subsequen: :: the 44.5 hour leak test, a superimposed leakage rate
was estab.::z-22 for an additional 8 hour period. During this time,
temperaturs, srassure and vapor pressure were monitored as descriled

above.

b Am M A
A | \tL.

Pressurization Phase

Pressurization of the reactor building containment was started on
April 12, 1978 at 1200. The pressurization rate was approximately
2.5 psi per hour. When containment internal pressure reached

12 psig, at 1807 on April 12, 1978, pressurization was secured. An
inspection team entered con:ainmént to perform the 12 psig
inspection. The 12 psig internal inspection was completely
satisfactorily znr. pressurization was restarted at 1920 on

April 12, 1978.

Givert /Commonw23ith
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During pressurization to the 50.6 psig pressure level, the

following observations were made: L‘Jf(\\nm ('\f—\nf\ 'N‘V—\KL
RGN AN gy

a. A slight buildup of pressure on several of the pressure gauges
installed on penetration pressurization manifold indicated a
small amount ~f leakage from the fuel transfer tube flanges,

the personnel hatch, and emergency airlock door seals.

b. A decrease in the pressurizer level and an increase in the RB
sump level was observed. This was investigated during the 12
psig inspection and was attributed to a ruptured tygon level
tube which had been attached to the reactor coolant system
cold leg. The tubing was then isolated which did not affect
the int:zzrated leak rate test.

c. The inzs-stace between LR-V2 and the associated blind flange
(on one of the two leak rate depressurization lines) was
prescurizad to containment pressure. No leakage was evident

from the blind flange.

d. Pressure was slowly increasing in the interspace between
LR-V3 and the assc:‘ated blind flange (on the second leak rate
depressurization line). To prevent leakage into this
interspace, which would show up initially as containment
leakage, LR-V3 was opened with the containment pressure at
approximately 50 psig to equalize the interspace pressure.
LR-V3 was then closed and no leakage was evident from the
blind flange. Pressure was also slowly increasing in the
purge <rxhaust interspace. This interspace was purposely

equalized, using air from the purge exhaust air tank.

When containment internal prescure reached 50.7 to 50.8 psig at
1233 on April 13, 1978, pressurization was secured. All
penetration pressurization system temporary manifold pressure

gauges were removed.

Gidert /Cammanwagith
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5.3.2

®

Integrated Leak Rate Testing Phase

E@Lg \ ORIGINAL

After waiting 4 hours, leak rate testing was started at 1700 on
April 13, 1978. From 1700 on April 13, 1978 until 1700 on

April 14, 1978, a leakage rate at the upper bound of the 95 percent
confidence interval of 0.069 percent per day was indicated by the
data collected. With the addition of the local leakge rates for
RB-V2*, RB-V7 and IC-V4, the total integrated leakage rate was
0.076 percent per day. Since this value exceeded the acceptance
criteria of 0.075 percent per day and since the data had not been

corrected for instrument error, the test was continued.

The pressurizer level was slowly decreasing and at 2025 on April
13, 1978, the casing drain on make-up pump 1C was found to be open.
Water was °.-~ from the drain at a rate of several gallons per
minute to tiz zuxiliary building sump. This water was leaking from
the reactor ccolant system through the make-up system check valves.
These valves zre not leak tight at low pressures. The loss of
water from containment had a conservative effect on the indicated

containment building integrated leakage rate.

Leak detection was initiated and potential leakage paths such as
the outside purge exhaust valve were investiagted. No major source
of leakage was discovered. At 0045 on April 15, 1978, during a
valve lineup verification, it was discovered that control room
indication for IC-V2 (iuside containment isolation valve) was
indicating open. IC-V2 was closed, however this had no effect on
the containment leakage rate as the outside containment isolation
valve, IC-V3, was holding.

At 1330 on April 15, 1978, the integrated leak rate test was
concluded with an indicated containment integrated leakage rate of
0.064 percent per day based on 44.5 hours of data. The associated

95 percent confidence interval was 0.003 percent per day.

1489 294
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Supplemental Leakage Rate Test Phase

After the 44.5 hour integrated leak rate test data was obtained and
evaluated, and the leakage rate found to be acceptable, and a
release permit had been obtained, a known leak rate was imposed on
the reactor containment building through a calibrated flowmeter for

a period of 8 hou:cs.

epressurization Phase (1,‘ 4 :j“4Hj
After all required data was obtained and evaluated, and the
supplemental test results were found to be acceptable, and
permission from the health physics department and unit
superinteni:z=: was obtained, depressurization of the reactor
containme=: -.ilding was started. A post test inspection of the

building rsv:zz’:2 no unusual findings.

Post-Test Lzz:2ze Repair

After the integrated leak rate test had been completed and during
plant heatup, valve MS-V60A on the "A" steam generator was found to
be blowing steam around its body/bonnet seal. The steam was
blowing in a 360 degree arc to a distance of approximately eight
feet. This secondary system leak path undoubtedly had a large
effect on the observed containment building integrated leakage

rate.

The valve had been replaced immediately prior to the integrated
leak rate test and apparently its bonnet gasket was not installed.
The leakage was corrected by injecting sealant into the bonnet

joint.

L2t [Commonwagith

I

18 \A89 29



—€ @

METHODS OF ANALYSIS

GENERAL DISCUSSION

The absolute method of leakage rate determination was employed
during testing at the 50.6 psig pressure level. The Gilbert
Associates, Inc. CLERCAL computer code calculates the percent per
day leakage rate using the mass point method of data analysis. The

results presented are based on the mass point method.

The mass point methc of computing leakage rates uses the following
ideal gas law equation to calculate .he weight of air inside

~ontainment for each half hour:

u. __.' B —
POOR ORIGIMAL
\ '::;LL/QU:

W = mass of air inside containment, 1lbm

where,

6 lbm - OR - it“..z

K= 144 V/R = 5,3983 x 10 Tof

P = partial pressure of air, psia
T = average internal containment temperature, °r
6 3

V=20x10 ft

The partial pressure of air, P, is calculated as follows:

19
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where,
PTl = true corrected total pressure from PI-390, psia

P, = true corrected total pressure from PI-391, psia

T2

l’wv = partial pressure of water vapor determined by averaging
the ten dewpoint temperatures and converting to vanor

pressure with the use of steam tables, psia

The averagz internal containment temperature, T, is calculated as

follows:
1141

g AN
= ' R AL A L
T o 882 0f §g RID S, 459.69%R PL\, 1\ HHNTEA LS

mmim INGMN

The weight oI zir i< plotted versus time for the 44.5 hour test and
for the 8 hour supplemental test. The Gilbert Associates, Inc.
CLERCAL computer code fits the locus of these points to a straight
line using a linear least squares fit. The equation of the linear
t where W, is the

1 1
slope in lbm per hour and wo is the weight at time zero. The least

least squares fit line is of the form W = wo + W

squares parameters are calculated as follows:

2
IW - W
w Lt i t, ey W
o-
3
XX
W, - It W
w, NIt W LW,
l =
3
xX

Gitart /Commanwer'th
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where,

2 2

sxx NL‘ti -(Zti)

The weight percent leakage per day can then be determined from the
following equation:

-2400 W AN A

1 \[D) DN A -
wt. %/day = W P@@A WHN LGNS

where the negative sign is used since Wl is a negative slope to

express the l2akige rate as a positive quantity.
STATISTICAL T ALUATION

After perfor=inz the least squares fit, the CLERCAL computer code

calcula*es tha following statistical parameters:
a. Standard error cf confidence for the curve fit (Se).
b. Limits of the 95 percent confidence interval for the curve fit.

c. Limits of the 95 percent confidence interval for the leakage

rate (CL)'

The significance of the measured leakage rate can then be evaluated
in view of the number of data points exceeding the limits of the 95
percent confidence interval and by the magnitude of the upper bound

of the 95 percent confidence interval for the leakage rate.

Gésert /Conmanwesith -
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Standard error of confidence is defined as follows:

4

2 .
&i I Iwi - (Wo +'41 ti?]_
e N-2
~ r=~N(~ \ \

where, @@@YB {v SN s

Wi = observed mass of air '

W, + W, ti) = least squares calculated mass of air

N = number of data points
This paraz=z:-:r i3 an expression of the difference between an
observed za¢ 2 zalculated (least squares) mass point. The 95
percent confiizace incerval of the fix is twice the standard error
of confidencs (ZSe). The "degree-of-fit" is evaluated by
determining the number of data points, Wi, not falling in the
interval (ko -~ dlt) :zse.

The 95 percent confidence limit for the mass leakage rate is

calculated as follows:

21 %
sxx + (Z ti)
95 e S Nsxx

where,

t. = Student's t distribution with N-2 degrees of freed

95

This parameter is an expression of the uncertainty in the measured

leakage rate.

~
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DISCUSSION OF RESULTS

RESULTS AT Pa

The method used in calculating the mass point leakage rate is
defined in Section 6.0. The result of this calculation is a mass
point leakage rate using absolute values corrected for instrument
error of 0.061 %/day.

The 95 percent confidence limit associated with this leakage —ate is
0.003 percen: per day. Thus, the leakage rate at the upper bound of

the 95 percent confidence interval becomes
L = 0.C31 + 0.003 %/day
L = 0,084 7;/day

The measured leakage rate at the upper bound of the 95 percent
confidence level is below the acceptance criteria of 0.075 percent
per day (0.75 La). A comparison of each of the observed weights
with the weights calculated using the least squares line reveals
only two of the ninety data points do not lie within the 95
percent confidence interval. Therefore, reactor containment
building leakage at the calculated design basis accident pressure
(Pal of 50.6 psig is considered to be acceptable.

SUPPLEMENTAL TEST RESULTS

After conclusion of the 44.5 hour test at 50.6 psig, flowmeter

FI-111 was placed in service and a flow rate, corrected for instrument
error, of 193.9 SCFH was established. This flow rate is equivalent

to a leakage rate of 0.053 percent per day. After the flow was
established, it was not altered for the duration of the supplemental

test.

Gitert /Commsnweaith
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The measured leakage rate (LCT using absolute values corrected for

instrument error during the su;plemental test was calculated %o be

0.111 percent per day using the mass point method of analysis. The
95 percent confidence interval associarted with this leak~rge rate is
0.037 percent per day. None of the 17 data poin®s ie out of

confidence.

The building leakage rate during the supplemental test is then
determined as follows:

»

byr = L, = &

Lv' = 0,111 %/day - 0.053 %/day lp@@ (uj""'\f MIND AN
r\& L AN/
\/..J.J I\

— U U4y

Lv' = ..33 %/day
Comparing this leakage rate with the building leakage rate measured
during the 24 aour test yields the following:

Faw = Lol 1c0.061) - (0.058)]

L 0.10
a

0.03

.he building leakage rates agree within 3.0 percent of La which is
well below the acceptance criteria of 25 percent of La' Therefore,
the acceptability of the test instrumentation is considered to have

been verified.

Citert /Commonaeaith
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8.0

°

TYPE B AND C LEAKAGE RATE HISTORIES

Refer to Appendicies C and D fur the report on Type B and C testing

performed since the previous Type A test.
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9.0

1.

2.

3.

REFERENCES | :

SP 1303-6.1, "Reactor Building Integrated Leak Rate Test",

Metropolitan Edison Company Surveillance Procedure. K

Code of Federal Regulations, Title 10, Part 50, Appendix J,
(1-1-73).

ANSI N45,4-1972, "Leakage Rate Testing of Containment
Structures for Nuclear Reactors', American Nuclear Soélety,
(March 16, 1972).

Steaz Tables, American Society of Mechanical Engineers, (1967).
CLE2Z-., Zszputer Code, Gilbert Associates, Inc.

1430-Y-23, "Reactor Building Integratec Leak Rate Test
Instru=:=: Calibrations", Metropolitan Edison Company
Procedurs.

ANS 56.8, N274, "Containment System Leakage Testing

Requirements”, American Nuclear Society, (Draft No. 2 -
February 1, 1978).
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APPENDIY A
REDUCED LEAKAGE DATA
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eI S0uLdY)/ 3650

4/13/78

4/14/78

Time

1700
1730
1800
1830
1900
1930
2000
2030
2100
2130
2200
2230
2300
2330
2400
0030
0100
0230
0200
0230
0300
0330
0400
0430

Containment
Total Pressure
(psia)

65.050
55.046
(5.035
65.032
65.025
65.027
65.025
65.018
65.012
65.907
65.005
65.004
64.999
64.994
64.98"
64,984
64.974
64.967
64.962
64.964
64.961
64.956
64,956
64.947

APPENDIX A

REDUCED TEST DATA

Partial Pressure Containment Weight of
Water Vapor Temperature Containment Air
(psia) _Cr (1bm)
0.292 “34.2 654405.94
0.294 534.2 654344.29
0.291 534.1 654386.96
0.291 534.1 654356.64
0.289 534.1 654306.10
0.291 534.1 654306.10
0.290 534.1 654295.99
0.290 534.1 654225.24
0.289 534.0 654297.21
0.288 534.0 654257.79
0.290 534.0 654216.34
0.288 534.0 654227.46
0.286 534.0 654197.13
0.285 533.9 654279.22
0.285 533.9 654218.55
0.286 533.8 654290.5%
0.285 533.8 654199.53
0.284 533.7 654261 .42
0.283 533.7 654220.96
0.281 533.7 654261.42
0.282 533.7 654220.96
0.282 533.6 654292.98
0.281 533.6 6543.5.10
0.279 533.6 T - 654231.27
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QUEEPLoWLT)/ 35009

Containment
Total Pressure
Time (psia)
0500 64.947
0530 64.941
0600 64.:33
0630 64,927
0700 64,924
0730 64.919
08"y 64,912
0430 64,908
0900 64.902
0930 64.898
1000 64.892
1030 64,889
2100 64.884
1130 64,886
1200 64.887
1230 64,884
1300 64.882
1330 64.886
1400 64,890
1430 64.892
1500 64,891
1530 64,893
1600 64,892
1630 64,894

APPENDIX A (Cont'd)

REDUCED TEST 9ATA

Partial Pressure Containment Weight of
Water Vapor Temperature Containment Air
(psia) (°r) (1bm)
0.281 %33.6 654212.05
0.275° 533.5 654332.65
0.276 533.5 654242.59
0.283 2335 654112.,06
0.281 533.4 654224.57
0.281 533.4 654173.97
0.279 533.3 654245.01
0.279 533.3 654204.52
0.283 533.3 654104.31
0.274 533.3 654152.90
0.277 $33.2 654185.47
0.275 533.2 654174.34
0.278 533.2 654094.35
0.278 533.2 654114.60
0.275 333.3 654031.43
0.277 533.2 654104.48
0.278 $33.2 654074.11
0.278 333:3 653991.95
0.275 533.3 654061.79
0.274 533.4 653969.53
0.274 533.4 653959.41
0.274 533.4 653979.65
0.275 533.4 653959.41
0.276 533.4 o 6:3970.55
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QtevLowwe)/ 139

4/15/78

Containment
Total Pressure
Tim2 (psia)
1700 64.897
1730 64.898
18060 64.896
1830 64,893
1900 64.889
1930 64,884
2000 64.883
2030 64,882
2100 64.883
2130 64.881
2200 64,881
2230 64,881
2300 64,881
2330 69.880
2400 64.879
0030 64.875
0100 64,871
0130 64.867
0200 64.863
0230 64,861
0300 64.859
0330 64.855
0400 64.852
0430 64,846

APPENDIX A (Cont'd)

REDUCED TEST DATA

Partial Pressure Containment Weight of
Water Vapor Temperature Containment Alr
(psia) e (1bm)
0.273 533.5 653907.66
0.270 533.5 653888.44
0.277 533.5 653858.08
0.273 533.5 653867.19
0.272 533.4 653958.40
0.270 533.4 653927.03
0.270 533.4 653916.91
0.272 531.4 653887.56
0.273 533.4 653888.57
0.272 533.4 653877.44
0.271 533.4% 653887.55
0.273 533.4 653868.33
0.273 533.4 653868.33
0.273 533.4 653858.21
C.273 533.4 653848.09
0.273 533.4 653807.61
0.275 . 533.4 653746.88
0.271 533.3 653868,45
0.273 533.3 653808.73
0.273 533.3 653788.49
0.275 533.3 653748.00
0.274 533.2 653840.23
0.274 533.2 653809.8¢
0.271 533.2 . 653778.47
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APPENDIX A (Cont'd)

REDUCED TEST DATA

Containment Partial Pressure Containment Weight of
Total Pressure Water Vapor Temperature Contaircent Alr

Time (psia) (psia) SgKL___ (1bm)
0500 64,844 0.271 $33.2 653758.23
0530 04,843 0.272 %33.2 653737.98
0600 64,840 0.271 533.1 653840.35
0630 64.834 0.271 533.1 653779.60
0700 64,830 0.272 533.1 653728.97
0730 67,826 0.269 533.1 653717.83
0800 64,825 0.269 533.1 653707.70
0830 64.820 0.266 533.0 653808.07
0900 64,813 0.269 533.0 653708.81
€930 64,803 0.269 532.9 653730.18
1000 64,794 0.266 532.8 65379C.06
1030 64,790 0.266 532.8 653749.53
)00 64.776 0.266 532.7 653730.38
1130 64,1712 Nn.268 532.7 653670.59
1200 64.767 0. 67 532.7 653630.06
1230 64,765 0.266 532.7 653618.91
1300 64,757 0.°65 532.6 653670.68
1330 64.758 0,269 532.6 653642,30

SUF! RIMPOSED TEST

4/15/718 2100 64.708 0.265 532.4 653419.40
2130 64.708 0.267 532.4 653400.13
2200 64,705 0.265 532.4 +  653378.84
2230 64.701 0.265 532.3 653480.29
2300 64.694 0.266 532.3 653390.03

2330 - 64.690 0.266 532.3 653349.46
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4/16/18

Containment
Total Pressure

Time (psia)
2400 64,685
0030 64,679
0100 64.672
0130 64.671
0200 64,666
0230 64,665
0300 64.662
0330 64.659
0400 64,654
0430 64.650
0500 64.645

APPENDIX A (Cont'd)

REDUCED TEST DATA

Partial Pressure Containment Weight of
Water Vapor Tenpegatute Containment Air
(psia) (R) (1bm)
0.266 532.2 653421.51
0.265 %32.2 653370.79
0.208 332.2 653270.38
0.266 532.1 653402.28
0.265 532.1 653261.70
0.264 532.2 653248.06
0.267 532.1 653301.84
0.268 532.1 653261.26
0.266 532.1 653229.81
0.265 532.1 653208.50
0.265 532.1 653157.78




APPENDIX B

WEIGHT OF CONTAINMENT AIR AND

AVERAGE CONTAINMENT TEMPERATURE

Grters /Commo= a232h
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APPENDIX B
WEIGHT OF CONTAINMENT AIR AND AVERAGE
- CONTAINMEN | TEMPERATURE “ERSUS TIME
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/
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APPENDIX C

THREE MILE ISLAND UNIT 1
1978 REFUELING

REACTOR SUILDING LOCAL LEAK RATE TESTING RTPORT
SP 1303-11.18
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APPENDIX C

THREE MILE ISLAND UNIT 1
1978 REFUELING

REACTOR SUILDING LOCAL LEAK RATE TESTING PEPC:
SP 1303-11.18

1489 514



IHNDEX

1. PURPOSE

2. SUMMARY
2.1. Testing
2.1. Valve Repairs

3. METHOOS

4. TEST EQUIPMENT

5. ANALYSIS OF RESULTS - AS FOUMND/AS LEFT
5.1. Interpretation of Data
§2. Error Analysis

6. REFERENCES

ATTACHMENTS

I. Results Evaluation Procedure
IT. Data

1489

515



REACTOR BYILDING LOCAL LEAK RATE TESTING HRC REPORT

1978 REFUELING [P)@UN MBI
UniGINAL

1. PURPOSE |

1.1. To provide analysis to the Nuclear Regulatory Commission on the third
periodic type B and type C leakage tests performed along with thg second
periodic integrated leak rate test of Three Mile Island Unit 1 reactor
building.
This is in accordance with "Primary Reactor Containment Leakage Testing
for Water Cooled 7:.2- Reactors,” Appendix J, Part 50, Title 10 Code of
Federa] Regulatics: ~1ich required the contents of this summary report
to become part of tha type A test report along with the details of any
other type B and tys2 C testing performed since the previous type A test.

(Also required per tzchnical specification 4 4.1.1.8)

3 1489 316



_ 2. SUMMARY OF WORK ACCOMPLISHED - f;r:\ vcn,§ ._fW5d{D\n :
w‘H“:?"’ H\ o
2.1. Testing \J)@Q;u& WL ,J.J\M\XU:

Reactor buiiding refueling frequency local ‘eak rate testing was performed

on the containment isolation valves and penetrations listed in the techﬁical
spacifications and those additionally committed to be tested per Reference 2.
Twelve (12) valves (IA-V6/20, SA-V2/3, LR-V1/2/3/4/5/6/45) and four other
devices (equipment access flange, Penetration 241, Fuel Transfer Tube Flangas)
which were previously tested by quarterly penetratibn pressurizatiéﬁ system
flow meter readings were tested this year by Type C (Appendix J) test methods.
A total of approximztely eighty-one (81) seat and/or packing leak tests were
perforimed, nine (9) 2: retests after repairs. Three (3) of the containment
isolation valves hzZ -i:ner seat and/or packing leakage than the cognizant

engineer could accept 274 repairs were performed.

/. 1489 317
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Two (2) gate valves (IC-V4, LR-V2) required refinishing of seating surfaces.

VALVE REPAIRS

The seats in cne ball valve (CM-V2) and one bv* ~fly valve (AH-VIB).were
replaced. AH-V1B had satisfactory leakage as-icuud but_the rubber seats
had slight cracking. The packing was replaced in seQen (7) valves (LR-V1,
2, 3,4,5, 6, 49)

1489 7]
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3. METHODS C .TING '

Testing was performed by use of THI Unit 1 surveillance procedure SP 1303-11.18.
Reactor Building Local Leak Rate Testing. This procedure gives detailed guidancé
on the test equipment and methods to be used for each penetration/valvet - |
The following general philosophy is contained in the sur&ei1lance procecure.
1. Use air or nitrogen at a pressure differential across the valve greater'
than P, (Calculated accident pressure) :
2. Assure that the pressure is exerted in the accident test dlrect1on unless’
it can be demonstrated that pressurizing in the opposite dlrection is as
conservative. |

3. Assure that the test y2lume is drained of liquid so th.t air or nitrogen

4. Assure that the test verifies valve packing integrity. ekt .JLl,udj
5. hssure adequate tims period for stabilizaticn of test canditions.
6. Assure test equipment is celibrated and used in a manner consistent with
the data accuracy desired. (Veekly mete; standardizaﬁion W3as pérfonned
to verify meters accurate within + 5% full scalc. NP 1432-Y-23)
7. Assure that the fluid blocking system is drained and vented duriﬁg tesés
on the associated containment isolation valves to orevent any eifects
it might have on the test results. (The majority of the F. B. system |
is seismic3) .
8. Assure valves to be tested are closed by the normal method prior tao téstir;.
9. Document as-found conditions (prior to adjustments/repairs) and as-]eft
conditions.

10. PRecord test instrument scale readings prior to doing any data corrections.

1489 319
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11.
12.

Perfo.n test rig bypass valve tests weekly.

Assure that system drains and vents which could serve as containment
isolation valves, are closed and capped and tagged after completion of
the test program. i

A training program prior to the refueling outage was also performed to
help assure that the above philosophy was understood by the personnel

involved in the testing.

~
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4, TEST F"'HENT (See Figure 1) .

Brooks Model 1114 01F AlA rotcmeters were used to measure the supply aﬁd/or'
vent flow rate for each valve and penetration (except for the purge valves
which were tested by pressure drop methods). These flow meters are fitted
with 0 - 150 mm scales and have quick-disconnect couplings to allow
switching meters for proper scale. The range of the meters for Both‘zero
and fifty five psig metering conditions is given on Figure #1, which also
shows the valving, tubing and other controls for tﬁé testing apparatus.
The flow rotcmeters were standardized once a week against identical lab
meters which had been factory calibrated prior to the outage. (See
Reference 1) |

The testing appara::ﬁ z1s0 included calibrated pressure gages for
regulation of proper test pressure and thermometers to allow correction of

rezdings for significant variations from calibration conditicns.

POOR 072k
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5. ANALYSIS OF RESULTS AS-FOUND/AS-LEFT (See Attachment 11 for data) i
“As-found" leakage data were recorded on an individual data sheet for each
valve/penetration tested. The data sheet was signed by the Test Foreman and
a Cognizant Engineer.

Retesting was performed for those valves which were repaired.
5.1. Interpretation of Data

5.1.1 As-found leakage Results (Also see Attachment II)

The “as-found" total Reactor Building local leakage is shown in the balcw
table along with a comparison to Technical Specifications criteria.

AS-FOUND TOTAL RZACTOR BUILDING LOCAL LEAKAGE

Tynz Total Tech. Spec/ Percent Tech.

Test Leakage FSAR Linit Spec./FSAR Limit Remarks

N2/Air 69,179 sccm 104,846 sccm 66%

NOTE: The totals shown are cumulative by penetration and not the total of all
valves, i.e., highest valve(s) on penetrations added.

Example: Penetration XYZ has one containment isolation va]vé inside tha reactor
building and one outside the reactor building. One valve leaks 500 sccm and the
other leaks 1,000 scem. The leakage for the penetration is 1,000 scem not 1,500
sccm. The maximum leakage which can be forced through the worst vaives at 2

pressure of Pa is still 1,000 sccm.
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5.1.2 As-left Leakage Resuits (Also see Attachment II)
(Subsequent to repair/maintenance) The existing combined reactor building .

local leakage is shown below. Comparison to FSAR limit is also given.

AS-LEFT REACTOR BUILDING LOCAL LEAKAGE

Type Total Tech. Spec. Percent Tech.
Test Leakage Limit Spr¢c. Limit Remarks
N2/Air 50,163 scem 104,846 scem 47.8%

The total shown is cumulative by penetration and not the total of all valves

tested. (See discussiz~ note of section 1.1)
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5.2.

Error Analysis

The flowmeters used in the field have normal industrial accuracies of * 2%
full scale in the 10-100% scale range. However, weekly comparisons of these
meters with 1ab meters were done to verify better than + 5% full sciie ac-
éuracy. The lab meters were certified as + 1% full scale accuracy from 10-
100% F.S. by the manufacturer. See Ref. 6.1. for the meter Standardization
Procedure. '

The usable scale range for the field meters and the lab meters was 15-150 m
millimeters.

The relationship used to determine meter accuracy from standardization data

vwas as follows:

% Field &l 2 . s 2
Mater Accuracy _X/ (Lab meter accuracy) + (Largest deviation)

or (Industrial Accuracy)z

whichever is largest
In cases whera this calculated value exceeded 5%, (it was normally approximatel:
3%2) or where the meter float did not move freely when the mater was turned
alternately upside down and then right side up, the meter was AissasembIed,
cleaned, repaired, and then reassemblaed and retested.
The scale readiﬁgs on the data sheets viere evaluated using SP1303-11.18

Enclosure 9 (See Attachment I).

]
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~ 6. REFERENCES
6.1. 1430-Y-23 Standardization of Flow Rotaonetars

6.2. Met-Ed to NRC Licensing Lettér 9/17/75 - Comparison of THMI 1 Tech. *
Spec. with Appendix J - 10 CFR 50

6.2. SP 1303-11.18 Reactor Building Local Leak Rate Testing

6.4. Three Mile Island Unit 1 Technical Specification 4.4.1

6.5. TNI Surveillance File [for Data Sheets)
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ATTACHMENT 1

RESULTS EVALUATION PROCEDURE
(SP1303-14.18 Enclosure 9)

1489 328
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R.B. LOCAL LEAK RATE TESTING -(E:{CLOS% 9- SP1303-11.183)
RESULTS EVALUATIC!H

:) The vent rotameter reading will be used if it can be demonstrated by
the test data that all significant CIV leakage is being accounted for. '
I1f CIV packing, fluid block check valve, or gasket leakage was evidcnt -

the supply rotamt*zr results will be used unless this non-seat leakaga

was measured reliably and documanted. EDGPHH&ﬁ Mo ﬂngfﬁﬂj
PO UGN
FOR USE OF SUPPLY FOR USE OF VENT ' : o
ROTAMETER DATA: ROTAMETER DATA:
Procedure: Procedure:
a) Record supply matar reading in (1) a) Record vent mater reading in (1)
' belowu*. Aiso identify the meter below*.
used by tube # in (2) below and the b) Record dounstream verificatiun
mztering pressurs i~ (9), mater reading in (2) below.
b) Convert mater uniss Also identify the resp°ctiva
to SCLHM units using 7ziest lab mater maters used in (8) below and
czlibration curve. Enter in (3) the matering pressures in (9).
below. c) Convert mater units to SCCHM
™ c) Correct results for :z=perature. units using latest lab meter
> Enter supply temparature in (4) calibration curve. Enter in
below. _ (3) below.
- ' : d) Correct results for terporature
Calculata and enter in (7) below. ~ Enter vent temparature (°F) in
g (4) b2low.”
. .~ then- .
. Calculate and enter in (5)
below.
e) If measuremants of any other -
significant leakag2 paths
(fluid Dlock check valva,
packing) are baing claimed
enter corrected flow (SCCH)
. in (6) belaw.
* I meter scale reading was less than
15rm {minimum scale) use 15mm in
Ca.Clu-u10”§ (SCE) e — -
mn - Vi '
( (+ y £20¥8T ¢ + ) x\[ + 460 = scc
M (2] 4 . (3) (4] (57
(38)(identify maters used) ' ScCit
: " "'('7"
t} (G)("2tar Pressures 1V Leakaga scen
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ATTACHMENT II

DATA 197 8 REFUELING
REACTOR BUILDING LEAK RATE TESTING

1489 330
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Mmiiagcnmentr L

BARm e s

A ARV ATV VLML AU MY

SF-1303-11.18

-

AV |

f 1978 REFUELING R"'_’iS "
May 11, 1978 é v L
9:40 AN '

TAG TARGET ASFD78 COMHENTS FRETESTiI RETEST2Z ASLT?78 ASLTDATE
hnhr el LR b ke ol o rmme P Bk ey e ’"“vl’.’:::' *ﬂ***ﬂ‘ *bb'::*-h'_’
TAHSVIAZE IS0 T 1893 Nhu..mr'ﬁ‘"— - - 2813 2778
AH-VIC/D 1500 3393 - . 3393, 3778 © .
CA-Vi 150 2470 L 420 ¢ 3/“5/78 :

—cAa=92 &u0 107 101 3731778 |
cCA-Y3 150 170 170 3/25/78
CA-Vaa 150 129 129 - 3/27/78
“CA-VIE 150 169 ., 109 5/5‘1/78
CA-VSA 600 » 238 _ -."38 ‘3727778 .
CA-YSE 600 © 238 ¢ ‘238 3/28/78
TTTHEOTS 150 102 REFAIFED 128 7 2 731
CA-V129 600 1497 HIGH ‘1497 3719778 °
CF=-V2a 75 102 _102 3/22/78
B o SV 75 102 103 3723778 |
CF-Vi2A 225 102 102 . 3/22/78 .
CF-\V{2% 225 102 102 3/22/72
TCFEUTY S Lo} 2780 HIGH 2288 a/33778
CF-Vi7Ln 300, - Y. 350 3/22/78
CF=-v204 200 £29 102 3I/22/78
TCFEYINLTTT TR TR e T 3 U022 373277
Ci4-V1 100 {2 188 3/24/78
Ci-u2 100 2944 REPAIRED 129 129 3I/29/78
TCiTeu3 100 193 193 3/23778
Cii=V3 100 143 168 3I/24/73
DH=V& 4 75 50 50 4/8/73
TOHEUSeTT T 2Ry 263 ~ 280 a78778 -
H =\ § 400 229 .. 229 ..3719778
HP=-U5 400 02 ' - 102 3719778
TIAVS7 0T 100 50 50 4/10/78
ic-y2 800 1544 HI1GH 1544 3/21/78
IC-u3 800 131 ‘ 131 3/21/78
—ICETS T BU0 19256 REFAIRED 307707 30055 RELAREEY4E /78 |
IC-Vs 400 .48 . oo TN 8 ' *48 - 3/26/78 .
LR-Vi 500 ATy v L X E e 50 3/26/78
TLR=U2TT T 8500 7586 REFALRED 55400 65565 8505 477/78
Ln-v3s 500 1095 1005 3/28/78
LR=-V4a 54 A52  HIGH 452 3/28/78
TER=VS T T80 492 HIGH 492 3/28/78
LE=U4 50 95 < 95 3/23/78 .
LR=-Va7 590 50 50 © 3/28/78
"{;(r.'»;:_-g-,“ 555 150 ,U)i | | 159 3719778
MBU-y2r 225 102 gl ' n :0: gfho/'
WU=U3 909 102 / O 2 /19478
B Y e S -7+ MY V7 Y R o “u“"_ 409 3/%8773
FU-U2s &G0 102 102 3/i9/70
HL-U2s 150 102 . 5302 3I/2is78
I 11 600 102 102 3/2i/78
=1 s 235 301 S04 .J/...O/n)
[ SRR T B £90 294 PSSR . W " . Vs
"fz.;--'t".‘- 800 T T &9 &9 372567 .':) -
s 809 294 294 3/31/79
LU'—") VL. C-:)-_) 2‘7\:')_<‘___ e "(.)6 -§/’ R WA 75 '
RE=GYTTT TRy 30150 HIGH - T Ti0160 ~5/72 ),w“"l
SN=212/3 100 SO S0 A/SN0/78
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Attachment TT@c atimued)

THG TARGET ASFD?78 COMMENTS RETEST! RETEST2 ASLT78  ASLIDATE
¥rrrer e FEmEE FEREEEEEE HRAREReE FPEAEEE” FrREeree Errhire EnAe-
_SF-y23 600 102 102 __3/48/78_
WDG-V3/3 460 5886  HIGH 5886 3/25/78
WDL-V303 609 130 130 3/28/78
_BOL-V303 400 §30 130 _3722/73
WDL-U533 1600 130 130 4/2/78
WDL-V535 1600 130 120 4/2/72
_PENET104 0 0 04734778
FEHET105 o 0 © .4/7/78
PENETI06 0 0 . 0. 478"
PENET2i0 _ 0 0 0 _az1178
FENETZ21 4 0 0 O 4/7/78
PENET241 0 0 0 4/4/78
_FTTEAST 0 95 £ 95 4/7/73__
FYTWEST 0 95 95 4/7/78
EQFFLG 0 51 51  4/4/78
__PERACCES 1400 1949 1849 $/25/77
TEMEACCES 1400 3163 4183 S5/11/77
TOTAL 30625 71425 52350
_PEMTOTAL 89475 50143
ACC CRIT 105845 104846
LRIERHS = TERMINOL( QCY_U;LELI_LC.OUE_UJ' ER_EROCR wi_EOP_LQ.Cu’n_J.FLI\
RATE TESTING RESULTS.
1) .0¢ - (ALONE) MEANS NO DATA AVAILAELE.
2 .91 = LQ.&.&HLD.E.QI.H&L.”.&LU.EJ_BHER A LEAK BATE (I E.59509 Q1)
MEANS ACTUAL LEAK RATE GREATER THAM MEASURED/RECORDED VALUE.
3) TARGET- ADHINISTRATIVE LEANKAGE LINMIT BASED ON TESTING EXPERTENCE.
e -COHPLETE EXPLAHATION GIVEN T SPi303-11.48,
) ASFD__ - LEAK RATE (SCCH) IN THE AS-FOUND VALLVE COMDITION,
BCFORE ANY REFAIRS OR ADJUSTIENTS. FOR THE DESIGHATED YEAK.
5) _ASLT, _ - LEAK RATE (SCCH) ATTAIMNED_ AFTER_AMY_ ﬁDJUoTnENTS/REEBIFg_

"6) DESC - DESCRIPTION OF VALUVE OR PENETRATION.

7) SIZES - PIPE DIAMETER (INCHES) FOR VALVE/PEHETRATIOM. A
£) RUNTOTAL- RUMNING TOTAL., THIS IS THE LIST OF LEAKAGES WHICH - -
IS USED FOR DETERAINATION OF REFORTABILITY. A NEW

ASFD LEAKAGE REPLACES THE PREVIODUS YEARS ASLT LEAKAGE.
RETEST RESU LTS ARg NQT INCLUCED. UNT Arﬂsf) o-rr- w; G g.:amez..uw

LR

—— . ——

(‘r\

D0

‘I"‘f-r !
T STt tnirots
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APPENDIX D

THREE MILE ISLAND UNIT 1

MISCELLANEOUS LEAK TESTING SINCE PREVIOQUS
TYPZ A TEST  (APRIL 1977 TC APPTL 1978)

REACTCE SUILDING LOCAL LEAK RATE.TESTING REPORT
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APPENDIX D . .

1. PURPOSE

To provide analysis to the Nuclear Regulatory Commission on the various
non refusling frequency Type B and Type C leakage tests performed on

Thre< Mile Island Unit 1 reactor building since the previous Type A
test. '
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APPENDIX D

2. SUMMARY OF TESTING PERFORMED AND REPAIRS
B. 1. Penetration Pressurization System quarterly flow meter readings SP 1303-11.2%
TESTHG |
Quarterly readings of the installed system flow rotometers were taken and
compared to the acceptance cr}teria specified in the procecure.

The acceptance criteria deals with:

a. Limits on individual manifold flows AR , ‘l\ﬁfﬂﬁb
D 7\\“:‘ 2'\ ‘;‘ Pl LM s
b. On the total systzn fiow and \3}¢ykx& ke

¢. On the corresponzz~zz between the sum of individual manifold flow indicators
and the indicaticn cn the supply to the systam.

Test dates aod resul:is zre shown in section 6.1.

REPAIRS

The repairs performed on the system were in every case repairs to the penetration

pressurization system and not to the panetration seals. The repairs normally

consist>d of tightening or replacing tubing fittings.

1462 33¢



APPENDIX D

22. Access Hatches (Air Locks) Door Seal Tests s
TESTING

Door seal tests were performed routinely after door usaga as required

by Technical Specification 4.4.1.2.5b. These tests were performed per’

SP 1303-11.25 which requires pressurization to P, (calculated accident
test pressure) and the reading of a supply rotomater.

The supply flow neter readings were compared against an arbitrary 3 SCFH
target cr1teria to determine the need for repairs. Reportabxlity'uas
based on indication of leakage through one of the doors of greater’ than -
60 SCFH (The range of the installed flow indication. ‘
REPAIRS

Failures of fﬁe dosr zz21s were generally followed ﬁ/lcleaning, Tubri-
cation and inspecticn-:f seals. 1. that did not -eliminate the leakage
problem, door adjusmznts were made, or seals were replaced. Due to a
test pressure requirement which exceeds the manufacturer's recommended
prassure, the door seals quite likely ha{e failed leak tests at time§
when they would have been very capable of sealing in the accident pressure
direction. The periodic door seal tests are not 2 realistic mock-up of

accident conditions but are much more demanding on the equipment.

““ 1489 337,



.525. fccess Hatches-Integrated Leakage (all seals)
TESTING
Integrated hatch tests, by pressure drop, were performed semi-
annually as required by Technical Specification 4.4.1.2.5b. These '
tests were performed per SP 1303-11.18C which requires pressuriza-
tion to Pa (calculated accident test pressure) and a four hour
pressure drop test. '
The dates of testing and results are shown in report sectionﬁ-%
The calculated leak rates were used to update the total for
Reactor Building Loz2] Leakage and the updated total was the basis
for reportability. A target criteria of 1400 SCCHM was established
to give some basis {or requiring repairs.
REPAIRS
Failures of the hatch integrated tests (as determined by the
cognizant engineer) were always followad by tubing fitting
adjustments and door seal cleaning and lubrication. Tightening

of shaft seals was performed on ths basis of local lea’ che S,

c@
—
S
| -
=
Ci
[
“::.
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3. METHODS OF TESTING

3.1.

3.2.

(83

Penetration Pressurization System

Installed system flow rotcneters are réad once per quarter and the'
readings are compared to the procedure acceptance criteria.

Access Hatches - Door Seals

Door seal tests are performed by pressurizing batween the concentric
rubber seals with 55 psig metered air. The supply flow rate is

read, recorded, and evaluated. High leakage could be indicative of
door seal problems, or problems with numerous other hatch penetrations
which are pressurized from the same supply.

Access hatches - Integrated
Integrated hatch tests are performad by pressurizing the hatch interior

to Pa (calculatzd accident pressure) or greater and observing the
pressure drop cv2= 2 four hour period.
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4. TEST EQUIPMENT

41.

4.2.

43.

penetration Pressurization System

Flow Rotcmeters

Manufacturer - Brooks Inst. Co.

Model #1114

Range 0 - 9 SCFH (individual manifolds)
0 - 60 SCFH (Supply ta system)

Access Hatches - Door Seals

Flow Rotometers

Manufacturer - 3rcoks Inst. Co.
Model #1114

Range 0 -9 SCFH

Accuracy + 2% Full Scale

Pressure Requlatsr

Manufacturer - Fisher Control Co.
Access Hatches - Integrated Leakage

Pressure Gauge (Temporary for Integrated Test)

Accuracy + 0.25% or better
Ranga 0 - 60 psig with 0.01 psi scale divisions
Barometer (Temporary for Integrated Test)

Accuracy + 0.05 in Hj
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APPENDIX D itte

5.1.

5.2.

5.3.

5. ANALYSIS OF RESULTS

Penetration Pressurization System--Analysis of Results

There were no instances of excessive leakage on any contairment boundary
constantly pressurized by the panetration pressurization system. Where
high flow meter readings were noted, it was always due to leakage in
system piping, usually requiring tightening of fittings.

Access Hatches - Door Seals - Analysis of Results

The number of tests and failures for each access haich are shown in the
following table:

TESTS/FAILURES
Personnel 170/2 €mergency 29/C
There vare no ins=2nces of concurrent excessive leaxage cn both doors
of either hatch <-szraby providing assurance of one of ths two series
leakage barriers. !52n excessive leakage was found, th2 doors were

tested independentiy and the ore with 2 good seal was locked closed
pending repairs/ratasting of the other door.

Access Hatches - Integrated - Analysis of Results

"None of the hatch integrated tests yielded results which would cause

tha updated total nf local leakagas to exceed the 0.6 La criteria of
Tech. Spec. 4.4.1.

Where the test results were significantly above the targst criteria,
repairs ware promptly performed and the hatch was retested.

V-Y“"“; ;Ti‘i{.\‘ . ‘ ,1 '_\‘}A\L
L w@uu 'Q,/u »»;J‘-",\JJU\J
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6. DATA - MISCELLANOUS LEAK TESTS (4720777 - 4/12/78)

1. Penetration Pressurization Quarterly Flow Meter Readings

(SCFH)
Test Date As-Feund As-Left
6/8/77 less than | Satisfactory*
60# *
-7 O 0 T
12714777 18.5 20
2/26/78 19 19

* Data sheet lost

6.2. Access Hatch Door Seal-Meter Readings-Periodic
NOTE: Only tests which exceed the target criteria (3 SC¥H)
a2re listed here.

Hatch Tz:* Date As-Found As-Laeft
Personnel 2'27/41 4 less than 3
Personnel %,%/13 4.1 Tess than 3

63. Access Hatch Intsgrated-Semiannual Pressure Drop

Test Date As-Found As-lLeft

Personnel 6/21/77 38000 761
Emargancy 5/17/77 3700 3700
Personnel 12/12/77 1845 1849
Emergency 12/7/77 8182 3163
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