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UNIT 2/3 INTGRATED PRIMARY CONTAIMENT
LEAK RATE TEST Ap 1971

PURPOSE

The purpose of this procedure s to detail the steps necessary to

determine the integrated primary containment leak rate (Type A

- test)

-REFERENCES

1. -Oresden Nucleart Power Station, Units 2 3 Final Safety

* _ analysis report

10 CFR Part 50, Appendix J, January 1975 - Primary Reactor

containment Leakage Testing For Water-Cooled Power Reactors.

- 3. ANSI N45.4-1972- Leakage-Rate Testing of Contatinment Structures

for nuclear Reactors.

4. Bechtel -Crporation Topical Report BN-TOP-1, Revision 1,

Novmber1972 - Testing Criteria For Integratcd leakage Rate

.Of primary Contaiment Structures For Nuclear Power Reactors.

5. Sargent and Lund drawings:

- . b-21 b-22 B-24 and B-26

b. M 7 and M-8.

7 3 Date reduction error Analysis For The Physical Sciences,

Phillip Bevlinghton McCraw- Hill.

C.. PREREQUISTIES

-A signed and dated events log must be Initiated by the respon-

: sible tech Staff Engineer and will be kept up to date at all

- - - times by the Cognizant Engineer-on shift.

2. -A-famillarlzation by Tech Staff personnel of all regulations,

standards,- and procedures applying to the IPCLRT including,

but not limited- to, those listed In REFERENCES.

3. All -local leak rate tests on valves, seals, nd penetrations

--of the primary containment must be completed before the

IPCLRT can begin.

NOTE

Local leak rate tests must be done prior

to and after any repair work being done
on any penetration or associated isola-
tion valve. In the special case of double

gasketed seals, local leak rate tests -must

be done prior to opening the seal and after

closing the seal.
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4. All pre-test checklist must be completed and returned to the
responsible Tech Staff Engineer prior to the start of the
tet.

NOTE

The work to be performed n these checklists
Involves various departments wthin the
station. It also involves tems which may
be scheduled months or more in dvance of
the test. It is the responsibility of the
cognizant Tech Staff Engineer to schedule
the Items and coordinate the work so as to
facilitate the execution of the IPCLRT.

5. All Instruments to be-used for the PCLRT will be calibrated
over the full range of expected use prior to their placement
In the primary containment for each test. The calibration
m must be In accordance with CECo Quality Procedures.

6 The presure suppression chamber water level as monitored on
Ll-2(3)-1602-3 on panel 902-3(903-3) should indica.e approxi-
mately 3.0 nches.

7. The reactor vessel water level as monitored on the ;De RANGEE
GE-MAC (Ll-2(3)-263-101), computer point F-286, should Indicate
approximately +30 Inches.

8. Contact the NEL - PIA Insurance Co. prior-to performing the
test.

9. Load nd save the computer program on the computer f t Is to
be used.

10. If it is desirable to have CPS available throughout the test,
notify the Computer Systems Department at least two weeks n
advance.

11. Prepare an nstrumentation error analysts for the equimment
used. See the example in Appendix A, attached.

D. PRECAUTIONS

1. Warning sgns shall be posted at convenient locations round r
the periphery of the test area. All personnel not performing
any required duties shall restrict their access beyond these
points.

1. All station radiation protection and safety practices and
rules will be strictly followed for this test.

3. All requests for equipment out-of-service, for repairs during
the test ust be valuated with respect to the fact that the
primary containment will be under approximately 48 psig.
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!-, At no time during the period of pressurization, at test
pressure, or depressurization of the primary containment will
travel of the reactor building crane be allowed over the
reactor cavity area

5. Prior t performing any pressurization of the primary containment,
Isolition of pressure sensors is mandatory to prevent automatic
actuation of ECCS Reactor Protection Systeg trips.

6. If use of the shutdown cooling system is anticipated at anytime
during the test. It shall be run for the entire duration of
the test. This s to avoid transients in the vessel water
level. A vessel water temperature of approximately 1250F shall
be maintained.

NOTE

This test should be conducted with the
shutdown cooling system Isolated. This,
however, may not be possible, depending
an decay heat. If this is not possible,
one branch shall be put In service, but
the vessel shell-temperature shall not
be allowed to drop below 120° F.

E. LIMITATIONS And ACTIONS

1. The Integrated leakage rate test will be conducted at the
calculated maximum peak accident pressure of B psig. Time
duration of the test pressure settings will be a minimum of 24
hours of continuous leakage rate measurements.

2. After the preoperational leakage rt. tests, a set of three
type A tests shall be performed, at approximately equal
intervals during each ten year service period. The third test
of each set shall be conducted when the unit s shutdown for
the ten year inservice nspections.

3. Successful completion of this test will obtain all of the data
necessary to demonstrate the Integrity of the primary containment
consistent with all station, license, and Nuclear Regulatory
Commission requirements.

a. The indicated leak rate shall be less than Lto (75% Lp).

b. The upper 95% confidence limit of the Indicated leak
rate, which includes appropriate consideration for
random measurement errors, shall be less than Lp.

4. Drywell pressurization will be discontinued if leakage above
the maximum allowable rate is obvious or the drywell pressure
cannot be increased. Repairs will be made and the test
restarted.
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, NOTE

Before terminating the test, a leak
rate must be determined for reporting
to the RC f the leak rate s above
Lp as defined n the Technical Speci-
fications.

5. If the test is terminated, or f the test goes to normal
completion end the calculated leak rate s above Lp, then a
Reportable Occurrence must be Issued.

6. During the period between the initiation of the containment
Inspection and he performance of this Type A test, no repairs
or adjustments shall be made so that the containment can be
tested n as close to the "as Is" condition as practical.

7 During the period between the completion of one Type A test
and the initiation of the containment inspection for the
subsequent Type A test, repairs or adjustments shall be made
to components whose leakage exceeds hat specified n the
Technical Specifications as soon as practical after ndentifi-
cation.

8. If during a Type A test, ncluding the supplemental nduced
leakage test, potentially excessive leakage paths are Identified
which will interfere with satisfactory completion of the test,
or which result In the Type A test not meeting the acceptance
criteria, the Type A test shall be terminated and the leakage
through such paths shall be measured using local leakage
testing methods. Repairs and/or adjustments to equipment
shall be made and the Type A test restarted. The corrective
action and the change n leakage rate determined from the
tests and overall integrated leakage determined from the local
leak and Type A tests shall be included in the report submitted
to the Commission.

9. Closure of containment isolation valves for the Type A test
shall be accomplished by normal operation and without any
preliminary exercising or adjustments. Repairs of maloperating
or leaking valves shall be made as necessary. information on
any valve closure malfunction or valve leakage that requires
corrective action before the test, shall be included in the
report submitted to the Commission.

10. The containment test conditions shall stabilize for a period
of four hours- and until the change in the average volume
weighted primiry containment temperature s less than O.SoF per
hour, prior to the start of the leakage rate test.

11. All vented systems shall be drained of water or other fluids
to the extent necessary to assure exposure of the system
containment isolation valves to containment air test pressure'
end t assure that they will be subjected to the post-accident

4
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differential pressure. Systems that are required to maintain
tho plant In a safe condition during the test shall be operable
In their normal mode, and need not be vented. Systems that
are norally filled with water and operating under post-
accident conditions, such as the containment heat removal
system, need not be vented.

12. Results of the supplemental induced leakage test are accept-
oble provided that t difference between the supplemental
test data and the Type A test data Is within 0.25 Lp:

IL(Induced phase total ) - L424 hr phase + ctual Induced) 25 Lp
statistical leak rate statistical leak rate leak rate

1 /if results are not within 0.25 L, the reason shall be deter-
mined, corrective action taken, and a successful supplemental

0 . test performed.

13. A general inspection of the accessible interior and exterior
surfaces of the primary containment tructure nd components
shall be performed prior to any Type A test to uncover any
evidence of structural deterioration which may affect either
the containment structural Integrity or leak tightness. f
there Is evidence of structural deterioration, Type A tests
shall not be performed until corrective action is taken. Such
structural deterioration and corrective actions taken shall be
reported as part of the test report.

14. If the shutdown cooling system s required due to the
reactor decay ht, t shall remain in operation throughout
the test. This will help prevent transients n reactor water
level.

15. The Integrated Primary Containment Leak Rate Test will consist
of five phases. Each phase will have a definite starting and
ending point and Is so defined because of the different types
of activities that will occur n each.

a. The preparation phase.

b. The pressurization phase.

c. The 24 hour leakage rate at 48 psig phase.

d. The Induced leakage phase at 48 psig.

a. The depressurization phase.

NOTE

The signed and dated events log started
by the reponsible Tech Staff Engineer
will be kept up to date at all times by
the Cognizant Engineer on shift during

It phases of the test.
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' F PROCEDURE

a. Prior to sealing the drywall and pressure suppression
chamber for pressurization, the pre-test portion of the
following checklists must be completed:

CHECKLIST DEPARTMENT VEIFIED

* Maintenance

2 Operations

3 Instrument Mechanics

Technical Staff

Pre-test preparation complete.

2. Pressurization.

a. Begin pressurizing the drywell and pressure suppression
containment.

b. After the system Is at 2 psig, Inspect all appropriate
penetrations and valves for excessive leakage. Special
attention-should be paid to the drywell to torus vacuum
breakers electrical penetrations, and small penetrations
which cannot be local leak rate tested.

c. If sources of leakage are found or the primary
containment instrumentation indicates excessive leakage,
pressurization should be stopped and this leakage should
be estimated. If repairs cannot be achieved without
depressurization, the drywell and pressure suppression
chamber should be vented to facilitate repairs.

NOTE

The results of the local leak rate
test or the estImated leakage rate
from all repaired leaks must be totaled
end added to the results of the 4
hour leak rate calculation to determine
a leakage rate at the beginning of the
test. If this resultant leak rate is
above Lp, an Reportable Occurrence must
be Initiated.

d. When at 15 psig, hold for review of the leak rate as
referenced by pressure decay Indications.
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- a. Resume pressurizing the containment until a pressure of
A8 psig is obtained.

f. The pressurization phase s complete when the average
* volume weighted containment temperature is found to

change less than .59F in one hour period with the primary
containment pressure at 48 pstg. Temperature stabilization
may require additional pressurization until balance is
achieved. A minimum four hour stabillzation period is
required.

NOTE

A continuous monitoring of the con-
tainment penetrations should be main-
talned during the pressurization phase.
If any leaks are found, an estimate
of the leakage ate must be made before
any repairs are attempted.

Test pressurization complete.

3. 24 Hour Leak Rate at 48 psig.

a. Check all accessible primary containment penetrations
that exhibited leakage at 2 psig with soap solution
before the start of data taking.

b-. Record the following data at least once every hour:

(1) Time and data.

(2) Ambient temperature, pressure and relative humldity
of the reactor building.

(3) Absolute pressure of the primary containment.

(4) Air temperatures Inside the drywell and pressure
suppression chamber.

(5) Dew point temperatures inside the drywell and pressure
suppression chamber.

(6) Reactor water temperature (computer point 2(3)26 or
W2(3)28).

(7) Reactor ater level (computer point F2(3)86).

(8) Torus water level (LI-2(3)-1602-3 panel 902-3(9O3-3).

c. Calculate, using either the hand method (an example of
which Is in Appendix 8 attached) or with the aid of a
computer, the following information at least once-every
hour.
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(1) Average temperature by volume (oF).

(2) Average vapor pressure by volume (psi).

(3) Average containment volume weighted temperature
(OF).

(4) Average containment volume weighted vapor pressure
(psi).

(5) Primary containment dry air pressure (psia).

(6)Mas of contained dry air (bs).

(7) Measured leak rate (weight /ay).

(8) Linear least squares ft leak rate (weight a/day).

d. Record the informa calculated in F.3.b. and F.3.c. on
data sheets of the type found In Checklist 6, attached.

e. Plot the information In F.3.c. as a function of time
during the test.

f. Leakage rate measurements will be made at an average
containment pressure (over the time period of the test)
of at least 48 psig. Data taking will continue for at

-- least 24 consecutive hours.

g. From the third data set through the 24th hour, the mass
versus time data will be linear least squares fitted.
The result s called the statistically average leak rate.
(See Appendix 8, attached, for hand method of calculation.)

h. Compare the 24 hour leakage rate to Lto (1.2% per day)
and Lp (l.6S per day). f the leakage rate approaches
Lto, every effort should be made to find Phe source of
leakage and repairs made to stop It., The 24 hour phase
should then be restarted.

Phase 3 ends with the calculation of the 24th hourly set
of information. f the leakage rate Is below Lto, phase
4 can begin immediately. If not, the responsible leaks
must be repaired and the 24 hour phase repeated.

48 psig test phase successfully completed.

24 Hr. Indicated Leak Rate %/day

Verified

8
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,. . 48 psig induced Leak Rate Phase.

Phase 4 Is the nduced leakage portion of the IPCLRT. During
this test, a deliberate leak of known magnitude will be super-
Imposed on the leakage rate already calculated during the 24

hour phase. This will provide reassurance against any uncer- 7
tainties associated with the performance of the leak rate
test. This leak should be of the same size as the allowable
maximum leak rate Lt. The leakage rate s then calculated *

and should approximately equal the 24 hour leakage rate plus
the nduced eakage rate. This phase then acts as a verifica-
tion of the accuracy of the data obtained In phase 3.

a. The suction to the flowmeter for the Induced leakage
should be taken from the suction line to the CAM monitor.
The charcoal moisture absorber should remain in th. line
and If desirable, a dehydrator and particulate filter an
also be installed. The flowmeter discharge shall be
vented to the reactor building.

b. Request the Radiation Protection Deptartment to obtain a
drywall air sample. This can be obtained from the dis-
charge of the PCLRT flowmeter. While obtaining the
sample, maintain a flow rate approximately equal to Lto
and allow for a stabilization period of approximately one
hour. (See Checklist 15, attached).

c. After the air sample has been taken, begin recording data
as In step F.3.b. at least once every hour. ln addition
to the above data, also record the Induced leakage flow
rate.

d. Perform the calculations listed n step F.3.c. at least
once every hour.

e, Repeat steps F.4.c. and F.d. until the induced leakage
can accurately be detected as defined in step E.12.

f. If the induced leakage cannot be accurately detected, an
investigation of the cause should be made, corrective
actions taken, and the nduced leakage phase restarted
following repressurization to 48 psig. An evaluation and

- the corrective actions should-be included n the report
to the NRC.

Induced leakage successfully detected.

Actual nduced Leak Rate %/Day

Indicated Leak Rate %/Day

Verified
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5. Depressurization.

Phase 5 the depressurization phase, can begin with the end of
the successful completion of the nduced leakage phase.

a. CLOSE valves A-2(3)-9207A and AO-2(3)-92D7B to isolate
the IPCLRT flowmeter.

b. Verify that the results of the air sample taken In step
F.4b. are below the allowable activity limits.

c. Verify that valve A2(3)-16oi-63 Is in the CLOSED
position.

d. OPEN valves AO-2(3)-1601-24 and AO-2(3)-1601-62 and vent
the drywall through the drywell purge fan system. When
the primary containment pressure has decayed to less than
15 pt, OPEN valve A-2(3)-16oi-61.

e.- After depressurization Is complete, normal station drywell
entry procedures should be followed for the Initial
drywell ntry. One torus access hatch should be removed
for torus entry.

f. With the approval of the Rad Protection Department, the
first subsequent drywell entry will be by Technical Staff
personnel. The purpose of this entry is to note any
deviation from original position of any instrumentation
or fans' used for the test. Any deviations found will be
noted and accounted for in the log boo...

* 9. Only after the Technical Staff inspection will the instru-
ment Mechanics remove all test equipment from the primary
containment.

h. The responsible Tech Staff Engineer should notify the
Shift Engineer of satisfactory completion of the test so
that all valves with altered position status can be
returned to normal.

I. CLOSE the torus access hatch after the removal of all
Instrumentation. Tech Staff shall perform a final local
leak rate test of that penetration.

Verified _

G. CHECKLISTS

1. DTS 1600-7, aintenance Department, Checklist 1, attached.

2. DTS 1600-7, Operating Department, Checklist 2, attached.

3. OTS 1600-7, Instrument aintenance Department, Checklist 3,
attached.
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4. DTS 1600-7, Technical Staff, Checklist 4, attached.

5. DTS 1600-7, Radia . on Protection, Checklist 5, attached.

6. DTS 1600-7, Data Record, Checklist 6, attached.

H. TECHNICAL SPECIFICATION REFERENCES

1. Section 4.7.A.2. E

2. Section 3.6.8.2.
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CHECKLIST 1
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A.
Pretest Requirements

1. CLOSE equipment hatch and notify the Tech Staff to perform a
local leak rate test.

Verified

2. if fans are required in the torus and/or drywell, install them
at tie locations determined by the Tech Staff Engineer.

Vert fled:
Installed not required

3. CLOSE both torus access hatches after verifying .hat the
instrument Mechanics have installed all the required in-
strumentation. Notify Tech Staff to perform local leak rate
tests.

Verified

4. Dry filtered air shall be supplied by.air compressors to the
drywell and pressure suppression chamber at penetration number
X-150A. Install the air compressors in parallel including
piping, manifolds, afterfilters and dryers (or equivalent) to
existing penetrations as per Figure , attached.

Verified

5. OPEN two sets of two suppression chamber to drywell vacuum
breaker valves (total 4) connecting the drywell pressure
suppression chamber. Vacuum breaker valves shall be secured
so as to remain in the OPEN position.

Verified

6. Install the multiplexer unit Inside the drywell.

Verified

D. Post Pressurization Requirement -

1. Upon notification by the cognizant Tech staff person on shift,
disconnect the 4 compressor discharge line and reinstall the
regular drain piping and flange at penetration X50A.

Verified

C. Post Test Requirement

1. After drywell entry has been made, return all open vacuum
breakers to their normally CLOSED position.

Verified
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2 OPEN on- torus access hatch.

Verified

3. Disassemble all the air compressor manifold piping.

Verified

-

4. Upon the removal of all test instrumenatation, CLOSE the open
torus access hatch and request Tech Staff to perform a local
leak rate test.

Verif ed

5. Remove the multiplexer from drywell.

Verified

I

13
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A. Pretest Requirements

1. The following Items will be done in preparation for startup:

a. Reactor recirculation loop, System A, vented and water
filled.

Verified

b. Reactor recirculation loop, System-B, vented and water
filled.

Verified

c. Reactor recirculation loop cross tie header vented and
water filled.

Verified

2. Prepare the following primary containment solation valves by
positioning them as indicated and hanging caution cards.

NOTE

.

Closure of the containment isolation valves
will be done by the normal mode of opera-
tion without preliminary exercising.

Verified

3. The reactor drywell equipment drain sump shall be pumped down
below pump suction level o allow for a vent path. All asso-
ciated drain piping discharging Into this sump shall be
drained and without flow.

Verified

A. The reactor drywell floor drain sump shall be pumped down
below pump suction level to allow for a vent oath. All asso-
ciated drain piping discharging nto this sump shall be
drained and without flow.

Verified

5. Isolation of the scram and ECCS pressure sensors Is mandatory
to prevent automatic actuation. Verify that the following
sensor root valves are closed and tagged Out-Of-Service.

Sensor Verification

PS-2(3)-1621A

PS-2(3)-1621B

14



Sensor Verification

PS-2(3)-1621C

PS-2(3)-16210

PS-2(3)-1632A
0

PS-2(3)-1632B

PS-2(3)-163ZC

PS-2(3)-16320

PS-2(3)-1628A

PS-2(3)-1628B

PS-2 (3)-1 629A

PS-2(3)-1 6290

.

6. Insure that the internal vessel atmosphere Is vented to the
drywell and Interconnecting pressure suppression containment
by OPENiNG 2(3)-220-48 and 2(3)-220-49 as a path to the dry-
wall equipment drain sump. Ensure that the refueling bellows
and bulkhead hatches are open.

Verified _

7. Isolate the jockey pump from the appropriate LPCT loop by
CLOSING the following valves:

Unit 2

tO-2-1501-32A

2-1501-66A

Unit 3

Mo-3-1501-32B

3-1501-66A

Notify the maintenance department in order that the contain-
ment spray header flange can be changed to accommodate the air
line.

Verified
8. Check that the TIP detectors are in their shields with each

TIP drive mechanism primary power connector J-4 removed and
logged i the Jumper Log. The TIP ball valves should be
closed.

Verified

9. Verify that both core spray loops arc filled with water.

Verified
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10. Turn both CRD pumps off.

Verified
.

11. if the reactor vessel water temperature can remain at
fmately 125°F without the use of the shutdown cooling
out the test duration, this system shall be isolated;
wise, one loop shall be put Into operation using both
and discharge lines. :

approx-
through
other-
suction

Verified:
SDC required SC not required'

12. Immediately prior to pressurizing the primary containment,
make a general announcement over the plant public address
system stating that the PCLRT Is about to begin.

Verified

13. OPEN the VALVE 2-1501-28A(3-1501-288) for containment pressur-
Ization.

Verified

14. Turn off all drywell coolers If they are not to be used.

Verified _

Performance of this checklist will put the systems affecting primary
containment n the following configuration:

SYSTEM CONDITION

Main Steam
Reactor eedwater
Reactor Building Closed Cooling
Water to Drywell

Pressure Suppression
Core Spray
Low Pressure Coolant Injection
High Pressure Coolant Injection
Reactor Cleanup

Shutdown Cooling

Clean Drywell
Drywel. & Equipment uains
Service to Drywell
Drywell matic
Isolatio ondenser
Reactor Rcirculation
He d Cooling
CR Return

Isolated, Drained, Vented
Isolated
Supply closed, Return Open

Isolated, Vented
Isolated
Isolated
Isolated
Isolated. Filter demin ready for
Serv ice..

Isolated, unless operation required
to maintain 125of reactor vessel
water temperature.
Isolated
Isolated, Vented
Isolated
Isolated. Vented
Isolated, Vented
Filled, Pumps Off
Isolated, Vented
Isolated
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Post Pressurization Requirements

1. CLOSE VALVE 2-15O1-28A(3-1501-288) upon notification from the
Tech Staff.

Verified

2. From now until the end of the test, maintain as constant as
possible a vessel level of +30 inches and water temperature
of 125o.

NOTE

Once a suitable shutdown cooling flow rate
is established, the 23)-l001-4 valves are
not to Le throttled. All temperature cntrol
Is to be done with the 2(3)-3704 valve and/or
the appropriate RBCCW manual shutdown cooling
heat exchanger inlet valve.

Verified
3. After the Maintenance Department removes the temporary flange

from the containment spray line, OPEN the following valves:

UNIT 2 UNIT 3

MO-2- 1501 -32A

2-1501-66A

1(-3-1501-320

3-l501-66A

Verified

C. Post Test Requirements

1. Return all previously altered equipment back to its normal
state.

Verified

17
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INSTRUMENT MAINTEANCE DEPARTMENT
CHECKLIST 3

DTS 1600-7
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A. Protest Requuiements

1. Obtain and supply to the responsible Tech Staff Engineer call-
bration curves for the read-out of sensors LI-2(3)-263-1Ol and,
TE-2(3)-261-8E or TE-2(3)-261-8F (computer outputs -2(3)86
W-2(3)26, and -2(3)28 respectively).

Verified _

2. Obtain and supply to the responsible Tech Staff Engineer
accuracy and repeatability error information on the temper-
ature measuring device calibrated above.

Verified

,' 3. Connect all Instrumentation (Includes both plumbing and
electrical connections) both inside and outside the dry-well.

Verified

B. Test Requirements

1. During the full duration of the test, no surveillances shall
be conducted that have the potential of causing a scram.

Verified
C. Post Test Requirements

1. Disconnect all IPCLRT temporary Instrumentation.

Verified
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A. Protest Requirements

1. Arrange for the calibration of the instrumentation to t used.

Verified

2. Make a survey of the primary containment for the purpose of
establishing any tendencies for regional variations in temp-
erature. This survey will be used in determining where to
place the temperature sensing devices.

Verified

NOTE

Where testing experience with a given
containment structure has previously
established appropriate locations for
temperature sensors, temperature surveys
may be eliminated.

3. At the same time as the temperature survey, conduct a survey
for the purpose of determining the placement of the humidity
Indicators so that a representative sampling of the primary
containment air can be made.

Verified

NOTE

As In the case of the temperature survey,
this humidity survey may be eliminated
for a containment structure which has
known and characteristic humidity patterns.

4. Determine the placement of all temperature and humidity
sensing devices from the surveys in steps 2 and 3 above.

Verified

5. Obtain the Instrument accuracies for all Instruments and read-
out devices to be used in the IPCLRT. Perform an error
analysis to verify that the accuracy of the collected data is
consistent with the magnitude of the specified leakage rate.
This analysis must be done prior to the placement of any
Instrumentation in the primary containment for the test. (See
Appendix A, attached, for a sample calculation.)

I NTERPRETAT I ON

Specifically, the combined instrument
repeatability error should be at least
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one order of magnitude less than the
maximum allowable leak rate.

Verified
6. Arrange for the availability of the air compressors for use In

pressurizing the containment.

Verified

7. Examine LLRT results for all tests and verify that all Tech-
nical Specification limits have been met prior to the start of
the IPCLRT. Also, obtain the total calculated leakage from
the primary containment penetrations both prior to and after
repairs (in the case of double asketed seals, before and
after opening the seal). This information will be required
when the results of the PCLRT are analyzed.

Verified

8; Arrange with the Instrument Mechanics for placement of the
calibrated Instrumentation in the primary containment and its
connection to read-out devices outside the primary
containment. Verify the location and operability status of
the instrumentation.

Verified

9. Verify the availability of instrumentation for the recording
of atmospheric changes on-site and in the reactor building.
These devices need only be of such accuracy that they will
Indicate gross barometric variations for correlation to test
results.

Verified

10. Determine the volume of the primary containment associated
with each temperature and humidity sensing device. This
Information will be used during the test for volume weighting
the data.

Verified
TV. Ensure that the air compressors, piping, manifolds and

connections to the penetrations are Installed by the Main-
tenance Department as required. Also verify proper operation
of the compressors.

Verified

12. Conduct a thorough examination of the drywell and pressure
suppression containment to remove any pressurized vessels,
pressure cylinders, sealed or semi-sealed containers, and
anything which, in the judgement of the Test Director, could
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be damaged by the pressure test atmosphere or have a direct
bearing on the results of the leakage rate measurerent.

Verified e

13. Verify valve line-up of Operating Department Checklist prior
to starting the test.

Verified

14. Verify that the personnel air lock Is closed and locked.

Verified

* 15. Direct the Operations Department n the pressurizing of the
15 'primary containment.

Verified
W

16. Initiate a dated log of events and pertinent observations.
This log must be maintained for the duration of the IPCLRT.

Verified

17. Prepare graph paper for the plotting of the appropriate data.

Verified

18. Ensure that the following penetrations are closed and have
been local leak rate tested.

Equipment Hatch
CR Removal Hatch
Torus Access Hatches
Drywell ead

Verified

Post Test Requirements

1. Verify that all temporary Instrumentation s removed.

Verified

2. Verify that the torus access hatch that was opened for the
removal of instruments is again local leak rate tested upon
final closure.

Verified

-
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I I. Prior to any venting of the primary containment, an air sample
must be taken for analysis.

Verified



DATA SH' 3

DEWPOINT READINGS
UNIT



DATA SHF 4

DATA TABBULATION

DATE
UNI



DATA SHEET- 5
DATA TABLATION

REACTOR BUILDING TEMPERATU. SENSOR READINGS (F)
UNIT



DATA S 6
CALCULATED INFORMATION FOR THE IPCLRT

DATE

UNIT



DATA SHE 7
CALCULATED INFOM .. ON FOR PCLRT

DATE

UNIT
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-,* A.. INSTRUMENT ACCURACY ERROR ANALYSIS

The standard variation on L due to the uncertainties In
variables is given by:

where average absolute dry air pressure (psia)
T = average volume weighted primary containment

absolute temperature (R)

the measured
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where PT - total absolute primary containment pressure
Py - partial pressure of water vapor in the primary

containment
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' 3. Determine the appropriate variable quantities and perform the above
analysts twice - once for the system accuracy and once for the
system repeatability.
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A. Average Subvolume Temperature and Vapor Pressure.

Primary Containment Temperature and Dry Ar Pressure.

PT - Absolute primary containment pressure

where NYOL = number of primary containment subvolumes
VFJ a volume weighting factor of the th subvolume

T v volume weighted average primary containment tem

NOTE

If for any reason in either of the above
equations a particular subvolume s void
of sensors, the corresponding VFJ is added
to assuming the next subvolume con-
tains a similar sensor.

C . Contained Dry Ar Mass.
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T = average primary containment temperature (oF)

TOTVOL - total primary containment free air volume (includes
volume over water n vessel) (T 3)

LEVEL reactor vessel water level (inches)

M Measured Leak Rates.

where, V ase - mass of contained air at tO (bs)
WI mass of contained air at ti hrs (lbs)

tl= test duration at the th data set hrs)

E. Statistical Leak Rate and Confidence Lmits.

LINEAR LEAST SQUARES FITTING OF THE PCLRT DATA

The method of "Least Squares" is a statistical procedure for finding the
best fitting regression line for a set of measured data. The criterion
for the best fitting line to a set of data points is that the sum of the
squares of the deviations of the observed points from the line must be a
minimum. When this criterion is met, a unique best ftting line Is ob-
tained based on all of the data points In the PCLRT. The value of the
leak rate based on the regression Is called the statistically average
leak rate.

Since it s ssumed that the leak rate is constant during the testing
period; a plot of the measured contained dry air mass versus time would
Ideally yield a straight line with a negative slope (assuming a non-zero
leak rate). Obviously, sampling techniques and test conditions are not
perfect and consequently the measured values will deviate from the deal
straight line situation.

Based on this statistical process. the calculated leak rate Is obtained
from the equation:

W At + a

where V - contained dry air mass at time t (lbs)
B - calculated contained dry air mass at time t= (lbs)
A calculated leak rate (lbs/hr)
t test duration (hours)

41
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Contained Dry
Air Mass

(lbs)

Test Duration (hrs)

The values of the constants A and such that the regression ine s best
fitting to the IPCLRT data are

In order to reduce the round-off error In the above calculations, the
equations are rearranged such that:

By definition, leakage out of the primary contaiment s considered
positive leakage; therefore, the statistically average leak rate n
weight percent per day s given by:

Statistical Uncertainties

In order to calculate the 95% confidence limits of the statistically
average leak rate, the standard deviation of the least squares slope and
the Student's T-Distribution function are used as follows:
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N number of data sets
tl * test duration at the ith data set

-- WI contained dry ar mass at the ith data set
a standard deviation of least squares slope

TE v value of the single-stded T-Dlstrtbution function with
2 degrees of freedom -

Ls calculated leak rate In %day
LCL - 95% lower confidence limit in %/day
UCL 95 upper confidence limit n Vday
W BASE contained dry ar mass at tme tO

maximum Allowable Leakage Rate (Lp)

Lp s 1.6% of containment volume per day

a (0.016)(275,481 ft 3)/24 hrs.

a 183.654 ft 3 /hr.

= 183.654 ) SCFH

* 783.504 SCFH

Maximum Allowable Operational Leakage Rate (Lt)

Lt 75% of Maximum Allowable Leakage Rate

Maximum Allowable Leakage Rate for Double Gasketed Sealt

Maximum Allowable Leakage Rate for al Testable Penetrations isolatio
Valves

Maximum Allowable Leakage Rate for Any One Penetration or Isolation
Valve except ain Steam isolation Valves

(5%)(587.628) - 29.38) SCFH
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Maximum Allowable Leakage for any One Main Steam Isolation Valve

11.5 scfh 25 psig test pressure

44
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FIGURE

- SUGGESTED
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Pressure
Piping

FIGURE 2
- SUGGESTED -

Related Instrumentation and
Required for Pressure Test


