'UNIT 2/3 INTEGRATED PRINARY CONTAINMENT Revision 0
. LEAK RATE TEST Aprt1:1976

" A PURPOSE
. "'fho'.purpose of this procedure is to detall the steps necessary to

’ ..%-f,e;utﬁe the Integrated primary contalnment leak rate (Type A
Jest o

6. REFERENCES " .
R ﬁhiﬁéi HucTesr: Power Statfon, Units 2 &3 Final Safety
o Aoalysis Reporty .

o P (oiga_z:bar;ﬁ;; S_.O.f Appendix J, January 1975 = Primary Reactor
o ,_‘gcgﬁ_t;‘a'kqmeng;l.elkage Testing For Water-Cooled Power Reactors.

. 3. ‘}.}lSIml.S_:“"ﬂ’z - Leakage-Rate Testing of Contalnment Structures
e _f?-;i;u.:f;ledr Reactots,

4. ‘Beehtel-Corporation Topical Report BN-TOP-1, Revision 1,
.. - -November 1972 = Testing Criteria For integrated Leakage Rate
_-0f Primary Containment Structures For Nuclear Power Reactors.

5_ -Sarseht and Lundy drawlngs:
C .- B. #e7 and HeB.

_5._ ﬁ;ﬁé_ﬁéduc;lon ¢t Error Analysis For The Physical Sciences,
L _--Pﬁ‘ﬁ,“p Bevington Helraw Hﬂ_l.

"¢,  PREREQUISITES

l.—Astgned and dated events log must be inltiated by the respon=
A . 77 aible: TEch Staff Engineer and wiil be kept up to date at all
W T - - e lmes -by the Cognizant Engineer on shift.

7. 2. .A-familiarizatlon by Tech Staff personnel of all regulatlons,
- ‘standards, and procedures applylng to the 1PCLRT including, -
= .. :bat not 1imited to, those listed _in REFERENCES.

73, All.local feak rate tests on valves, seals, and penetrations
of the primary containment must be completed before the
{PCLRT can begln.

HOTE
Local Jeak rate tests must be done prior ot 3
to and after any repalr work being done ;ﬁ:d'\ M
on any penetration or associated isola- . (
tion valve. In the special case of double '.‘*."..’\\’ &L
gasketed seals, local leak rate tests must v
be done prior to opening the seal and after E’L‘Q.-:

closing the seal.
Q- 137 .
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All pre-test checklist must be completed and returned to the
responsible Tech Staff Engineer prior to the start of the
test. .

NOTE . :

The work to be performed (n these checkliists
involves varlous departnents within the
station. It also involves items which may
be scheduled months or more in edvance of
the test, it is the responsibility of the
cognizant Tech Staff Engineer to schedule
the items and coordinate the work so as to
facllitate the execution of the IPCLRT.

All instruments to be used for the IPCLRT will be calibrated
over the full range of expected use prior to their placement
In the prinzry contoinment for each test. The catlbration
must be Jn accordance with CECo Quality Procedures.

The pressure suppression chamber water level as monitored on
LI=2(3)-1602~3 on pane] 902-3(903~3) should indica.e approxi-

mately =3.0 inches.

The reactor vessel water level as monitored on the W, DE RAMZER

GE-MAC (L1-2(3}-263-101), computer point F=-28€, should indicate
approximately +30 inches.

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

Load and save the computer program on the computer If it Is to
be used.

If it Is desirable to have CPS avallable throughout the test,

notify the Computer Systems Department at least two weeks in
advance.

Prepare an Instrumentation error analysls for the equisment
used. See the example in Appendix A, attached. lagagefa

. . TAY
Warning signs shall be posted at convenient locatlons cround n'c
the periphery of the test area. All personnel not performing )

any required dutles shall restrict thelr access beyond these
points.

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

ANl requests for equipment out-of-service for repalrs during
the test must be cvaluated 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 contalnment will
trave! of the reactor bullding cranes be allowed over the

reactor cavity area. X L
Prior ta performing any pressurizatlion of the primary contalnment,
isolation of pressure sensors is mandatory to prevent automatlic
sctuation of ECCS Reactor Protection Systep trips.

iIf use of the shutdown cooling system Is anticipated at anytime
“during the test. It shall be run for the entire duration of

the test, Thi: Is to aveid transients In the vessel water
level. A vessel water tempsrature of approximately 125°F shall
be maintained,

NOTE

This test should be conducted with the
shutdown cooling system isolated. This,
tiowaver, may not be possible, depending
on decay heat. If this Is not possible,
one branch shall be put In service, but
the vesse! shell -temperature shall not
be allowed to drop below 120°F,

LIMITATIONS AND ACTIONS

1.

2.

3.

LN

The Integrated leakage rate test will be conducted at the
calculated maximum peak accident pressure of 48 psig. Time
duration of the test pressure settings will be a minimum of 24
hours of continuous Jeakage rate measurements.

After the preoperational leakage rate tests, a set of three
type A tests shaill be perfarmed, at approximately equal
Intervals durlng each ten year service period. The third test
of each set shall be conducted when the ualt is shutdown for
the ten year inservice Ilnspections.

Successful completlion of this test will obtaln 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 1imit of the Indlicated leak
rate, which includes appropriate consideration for
random measurement errors, shall be Yess than Lp.

Drywell pressurization will be discontinued if leakage above
the maximum allowable rate is obvious or the drywell pressure * i
cannot be incrcased. Repalrs will be made and the test Fhazc s

restarted.
RiAY

0.C
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NOTE

Before terminating the test, a laak

rate must be determined for reporting R

to the NRC If the Jeak rate is above !
. Lp as defined in the Technical Speci-

fications,

§. If the test Is terminated, or 1f the test ;éas to normal

completion and the calculated leak rate is above Lp, then &
. Reportable Occurrence must be fssued, .

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

7. buring the period bctween 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 that specified in the
Technical Specifications as soon as practicsl after indentifi-
cation.

8. 1f during & Type A test, including the supplemental Induced
leakage test, potentially excessive leakage paths are identifled
which will Interfere with satisfactory completion of the test,
or which resuit In the Type A test not meeting the acceptan:ze
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 egquipment
shall be made and the Type A test restarted. The corrective
action and the change In leakage rate determined from the
tests and overall iIntegratcd leakage determined from the local
Teak 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
praliminary exerclsing or adjustments. Repairs of maloperating
or leaking valves shall be made as necessary. laformation 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 contalnment test condlitions shall stabilize far a period
of four hours. and until the change in the average vo!umeo
weighted primiry contalnment temperature is less than 0.5 F 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 > g pe

containment isolation valves to containment alr test pressure’ $illus
snd *> assure that they will be subjected to the post-accident

: fIAY
4 ¢

-
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differentlal pressure. Systems that are required to malntaln

the plant in a safe condition during the test shall be opersble

in thelr normal modes, and need not be vented. Systems that
are normally filled with water and operating under post~ .
sccldent conditions, such as the containmant heat removal *
system, need not be vented.

Results of the supplemental induced leakage test are accept-
sble pr-vided that the difference between zhe supplemental
test data and the Type A test data is within 0.25 Lp:

y < [L(24 br. phase

) + L(actua! Induced
statlistical leak rate

Jeak rate

if results are not within 0,25 Lp, the reason shall be deter-
mined, corrective action taken, and a2 successful supplemental
test performed. .

1 <25 Lp

\

A general inspection of the accesslble interior and exterior
surfaces of the primary containment structure and compenents
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. |IFf
there Is evidence of structural deterloration, Type A tests
shall not be performed unti) corrective action Is taken. Such
structural deterloration and corrective actions taken shall te
reported as part of the test report.

If the shutdown cooling system Is required due to the

reactor decay heat, it shall remain in operation throughout
the test. This will help prevent translients in reactor water
level.

The Integrated Primary Containment Leak Rate Test will consist
of five phases. Each phase will have a definite starting and

ending point and s so defined because of the different types

of activities that will occur in each.

a. The preparation phase.

p. The pressurization phase.

c. The 2k hour leakage rate at 48 pslg phase.

d. The induced leakage phase at 48 psig.

e. The depressurlization phase.

NOTE .

The signed anf dated events log started ‘E?EEEEi)\t
e oot o ot et 1 sy AV 4l

the Cognizant Engineer on shift during
a1l nhases of the test.
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PROCEDURE

[ 4

Prior to sealing the drywall and prassure'suppresslod

8.
chanber for pressurization, the pre-test portion of the
following checklists must be completed:

CHECKLIST DEPARTHENT *  VERIFIED
1 Ma intenance ———
2 Operations
3 Instrument Mechanics
5 Technical Staff
Pre-test preparation complete.

Pressurization.

a. Begln 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
sttentlon -should be paid to the drywell to torus vacuum
breakers electrical penetratlons, and small penetrations
which cannot be local leak rate tested.

c. If sources of leskage are found or the primary

containment instrumentation indicates excessive leakage,
pressurlzation should be stopped and this leakage should
be estimated. If repalrs cannot be achieved without
depressurization, the drywell and pressure suppression
chamber should be vented to facilitate repalrs.

HOTE

The results of the local leak rate

test or the estimated leakage rate

from all repalred leaks must be totaled
and added to the results of the 24

hour leak rate calculation to determine
8 leakage rate at the deginning of the
test. If this resultant leak rate is
above Lp, an Reportable Occurrence must
be initiated.

»>,
2T

d. When at 15 psig, hold for review of the leak rate as ""u:x..\O

\ |
\

referenced by pressure decay Indicatiens.
MAY 4]0

. Doy o
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Resume pressurizing the containment until a pressure of
48 psig Is obtalned. .

The pressurization phase Is compiete when the average
volume weighted containment temperature {s found to

change less than 0.5°F in one hour periocd with the primary
containment pressure at 48 psig. Temperature stabilizatlion
may require additicnal pressurfzation until a balance is
achieved. A minimum four hour stabiljzation period is
required.

NOTE ..

A continuous monitoring of the con-
tainment penetrations shoul”s be main-
tained during the pressurization phase.
if any leaks »re found, an estimate

of the leakage -ste must be made befrre
any repalrs are attempted.

Test pressurization complete.

3. 2k Hour Leak Rate at 48 psig.

b.

C.

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

Record the following data at teast énce every hour:
(1) Time and data.

(2) Ambient temperature, pressure and relative humlidity
of the reactor bullding.

(3) Absolute pressure of the primary containment.

(&) Alr temperatures inside the drywell and pressure
suppression chamber.

(5) Dew point temperatures Inside the drywell and pressure
suppresslon chamber,

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

(7) Reactor watér leve! (computer point £2(3)86).
(8) Torus water level (LI-2(3)-1602-3 panel §02-3(903-3).

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 cnceweuscx
hour. €00 T

*vOVEr

- ﬂ"._‘:v (B ¥ 0PN
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h.

(1)
(2)
(3)

(%)

(s)
(6)
v}
(8)

Average temperature by volume (°F).

Average vapor pressure by volume (psi).

DTS 1600-7
Ravision O

Average containment volume weighted temperature’

(OF)O

Average containment volume weighted vapor pressure

(psi). -
Primary containment dry air pressure {psia).
Hass of contained dry air (lbs).

Measured leak rate (weight %/day).

Linear lzast squares flt leak rate (welight %/day).

Record the informa.: . i c2leulated in F.3.b. and F.3.c, on
data sheets of the type found In Checklist 6, attached. -

Plot the information in F.3.c. as & function of time

" during the test.

Leakage rate measurements will be mad-~ at an average
containment pressure (over the time period of the test)

of at least 48 psig.

least 24 consecutive hours.

Data taking wi'l! continue for at

From the third data set through the 24th hour, the mass
versus time data will be tinear least squares fitted.

The result is called the statistically average leak rate.
(See Appendix B, attached, for hand method of calculation.)

tompare the 24 hour leakage rate to Lto (1.2% per day)

and Lp {1.6% per day).

If the leakage rate approaches

Lto, every effort should be made to find rhe source of
leakage and repairs made to stop It. . The 2k hour phase
should then be restarted.

Phase 3 ends with the calculatlon of the 24th hourly set

of information.
4 can begin immediately.

must be repaired and the 24 hour phase repeated.

48 psig test phase successfully completed.
24 Hr. Indicated Leak Rate

If the leakage rate is bslow Lto, phase
if not, the responsible leaks

t/0ay

Verified

Tt e wamn g P
LAUINS NIV =

LAY 41075
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48 _psig Induced Leak Rate Phase.
Phase & Is the Induced leakage portion of the IPCLRT. Ouring

this test, a deliberate leak aof known magnitude will be super-
imposed on the leakage rate already calculated during the 24

hour phase. This will provide resssurance against any uncer= ;7

tzintles associated with the performance of the leak rate

4
test. This leak should be of the same size as the allowable _:,]}H‘

maximum Teak rate Lt. The ne- leakage rate Is then calculated

and should approximately equal the 24 hour leakage rate plus ¢

the Induced )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 the line
and If desirable, a dehydrator and particulate filter =an
also be installed. The flowvmeter discharge shall be
vented to the reactor building.

b. Request the Radiation Protection Depzrtment to obtain a
drywell air sample. This can be obtained from the dis-
charge of the IPCLRT flowmeter. While obtaining the
sample, maintain a flow rate approximately equal to Lte
snd allow for a stabilizatlon period of approximately one
hour. (See Checklist #5, attached).

c. After the alr sample has been taken, begin recarding data
- as In step F.3.b. at least once every hour. In addition
to the above data, also record the tnduced leakage flow
rate,

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

e. Repeat steps F.4.c. and F.h.d. untll the induced leakage ;-*

can accurately be detected as defined in step E.12,

f. 1If the Induced leakage carnct be accurately detected, an
Investigation of the cause should be made, carrective
actions taken, and the induced lcakage phase restarted
followlng repressurization to 4P psig. An evaluation and
the corrective actions should- be included In the report
to the NRC.

Induced leakage successfully detected.

Actval induced Leak Rate 2 /Day
Indicated Leak Rate %/Day
Verified

PRV

4 LTV A
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5. Depressurization.

Phase §, the depressurization phase, can begin with the end of
the successful completion of the Induced leakage phase.

a. CLOSE valves A0-2(3)-9207A and A0-2(3)-9207B tc lsolate
the IPCLRT flowmeter.

b. Verify that the results of the air sirple taken In step
F.U.b. are below the allowable actlvity limits.

¢. Verify that vaive A0-2{3)-1601-63 Is in the CLOSED .
position. )

d. OPEH valves AD-2(3)-1601-24 and AD-2(3)-1601~62 and vent
the drywe!l through the drvwell purge fan system. When
the primary containment pressure has decsyed to less than
15 psig, OPEN valve AO-2(3)-1601-61.

e.. After depressurization is complete, normal station drywell
entry procedures should be followed for the Initial
drywell zatry. One torus 2ccess hatch should be removed
for torus entry.

f. With the sprroval 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
daviation from original position of ary instrumentation
or fans used for the test. Any deviations found will be
noted and accounted for In the log boo..

g- Only after the Technical Staff Inspection will the Instru-
ment Mechanics remove all test equipment from the primary
contalnment.

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. .

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

Verified

CHECKLISTS

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

2. DTS 1600-7, Operating Decpartment, Checklist 2, attached. ,_’;';3
3. DTS 1600-7, Instrument Maintenance Department, Checklist 3, e
attached. "“u



h.

5.
6.

DTS 1600-7, Technical Staff, Checklist &, attached.

[TTY WYV VIV

Revision 0

0TS 1600-7, Radla..on Protection, Checklist §, attached.

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

JECHHICAL SPECIFICATION REFERENCES

1.
2.

Section 4.7.A.2.
Section 3.6.8.2.

1

vy 410K
O5.F
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MAINTENANCE DEPARTHENT DTS 3600-7
CHECKLIST 1 Revision O

Pretest Requirements

1.

3.

6.

Post

1.

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

Verified

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

Vertfied:

Installed not required

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

Verified

Dry fllitered air shall be supplied by.air compressors to the
drywell and pressure suppression chamber at penetration number
X-150A. Install the air ‘compressors in paralle! Includin
plping, manifolds, afterfilters and dryers (or equivalent} to
existing penetrations as per Figure 1, attached.

Verified

OPEN two sets of two suppression chamber to drywell vacuum
breaker valves (total &) connecting the drywell & pressure
suppression chamber. Vacuum breaker valves shall be secured
$0 25 to remain in the QPEN position.

Verified

install the multiplexer unit Inside the drywell.

Verified

Pressurization Requirement

Upon notification by the cognizant Tech staff person on shift,
disconnect the 4'' compressor discharge line and reinstall the
regular dralin piping and flange at penetration X-150A.

Verified

.v" h

Post Test Requirement FEY i v S

1. After drywell entry has been made, return all open vacuum LAY
breakers to their normally CLOSED po<ition.

D.O

Verified




2.

3.
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OPEN ona torus access hatch.

Verifled

Disassemble all the alr compressor manifold piping..

Verified

Upon the remova) of all test Instrumentati3n, CLOSE the open
torus access hatch and request Tech Staff to perform a local
feak rate test.

.
=« .

Verified

Remove the multiplexer from drywell.

Verified

Bt -
oA !fﬂ§313
ooBR

13
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Pretest Requirements
1. The following Items will be done in preparation for startup:

& ?e??tor recirculation loop, System A, vented and water
iled.

Verifiled

 —

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

-

Verifled

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

Verified

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

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

Verifled

3. The reactor drywell equipment drain sump shall be pumped down
below pump suctlon level to allow for a vent path. All asso-
clated drain plping discharging into this sump shall be
drained and without flow.

Verified

4, The reactor drywell floor drain sump shall be pumped down
below pump suction level to altlow for a vent path, All asso-
clated drain piping discharging into this sump shall be
drained and without flow.

Verified

5. Isolatlon of the scram and ECCS pressure sensors is mandatory
to prevent automatic actuation. Verify that the followirg
sensor root valves are closed and tagged Qut-0f-Service.

Sensor VYeriflcation

PS-2{3)-16214

Ps-2{3)-16218

(L}

CHECKLIST 2 Revision O

it

RAY £

D.O.
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sensQi Verification

PS-2(3)-1621C
ps-2(3)~16210
PS-2(3)-1632A
‘;5-2(3)-16328
PS-2(3)-1632¢C
Ps-2(3)-16320 - .
Ps~2(3)-1628A

PS-2(3)-16288

PS-2(3)-1629A

PS-2(3)-16298

insure that the Internsl vessel atmosphere 1s 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~
well equipment drain sump. Ensure that the refueling bellows
and bulkhead hatches are open.

Verifled

Isolate the Jockey pump from the appropriate LPCl loop by
CLOSING the following valves:

Unit 2 ' Unit 3
M0-2-1501~-32A Ho~-3-1501=-328B
2-1501-66A 3-1501-66A

Notify the maintenance department in order that the contain-
ment spray header flange can be changed to accoomodate the alr
1ine.

Verified -

Check that the TIP detectors are in thelr shields with each
TIP drive mechanism primary power connector J-§ removed and

Jogged in the Jumper Log. The TIP ball velves should be _._Q-.f1{)‘

closed. FALIN S
Verified v 4)

Verify that both core spray loops are filled with water. D,eas

Verifiled
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10. Turn both CRD pumps off.

Verified

11. i the reactor vessel water temperature can remain at approx-
. Imstely 125°F without the use of the shutdown cooling through-
out the test duration, this system shall be isolated; other-
wise, one loop shall be put Into operation using both suction
and discharge lines. 4
Verifled:
SDC required SDC not required

12. Immediately prlor to pressurizing the primary contalnment,
make a general announcement over the plant public address
system stating that the IPCLRT is about to bejin.

Verified

13. OPEN the VALVE 2-1501-2B8A(3-1501-2B8) for containment pressur-
{zation.

Verified

th, Turn off all drywel) coolers If they are not to be used.
Verified

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

SYSTEM

Maln Steam

Reactor Feedwater

Resctor Building Closed Coolling
VWater to Drywell

Pressure Suppression

Core Spray

Low Pressure Coolant Injection

High Pressure Coolant Injectlon

Reactor Cleanup

Shutdown Cecling

Clean < aryweld
Drywel. © & Equipment v-ains
Service © 20 Drywell

Drywel! ' <umatic
lsolatio.. .ondenser
Resctor Recirculation
Hecd Cooling

CRO Return

CONDITION

Isolated, Orained, Vented
Isclated
Supply closed, Return Open

{solated, Vented

Isolated’

isolated

isolated

isolated. Filter demin ready for

service..

Isolated, unless operation required
to malatain 125°F reactor vessel
water temperature.

Isolated

 Isolated, Vented

l ..

Isclated 313$§{)‘
Isolated. Vented “-‘ ﬁ f,
L ¥
"-"tf‘\{ h\vo

Isolated, Vented
Filled, Pumps OfF -V
Isolated, Vented €3 s
lsolated ) P AL
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C C B. Post Pressurization Requirements

1. CLOSE VALVE 2-~1501-28A(3-1501-28B) upon notification from the
Tech Staff. .

3
Verified

2. From now until the end of the test, maintajn as constant as

possible 2 vessel level of 430 inches and_d water temperature
of 125°F.

ROTE N

Once 2 suitable shutdown cooling flow rate
i Is estadblished, the 2(3)-1001~4 valves are
e not to bte throttled. A}l temperature control
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 Malntenance Department removes the temporary flange
from the containment spray line, OPEN the following valves:

) UNIT 2 UNIT 3
HO-2-1501-32A N0:3-ISGI°3ZB
Z-iSOI-GGA 3-1501-66A
Verifled

€. Post Test Requirements

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

Verified

cquapn L7
PSS

)
Y" %"\‘{ l“l.::'t
Eu ec g‘
17
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1D .

FENT.
NO.

LOCATION

ELEV.

AZl.

LINE
SIZE

VALVE NUHBER .

0SITIO

DESCRIPTION

[ 25(356)
20(353)
20(353)
29(360)
29(360)
29(360}

29(380)

29(360)

14 (347)

x-131A

I x-1318

x-131C
x-131D

x=123
x-124

x=116A
x~116B
x=310A
x=3108
x~311A

x~3118

x=145

x-105A

528-0

§13-9

513-9

513-9

503-0

509-0

Sh7-6

517-6

10
15
90
-+
4s

48
83
b63
118
38
120

b0

210

3/4

16

1

10

24

20"
3,’;"

2(3)~1601=4A
2(3)-1601-4B
2(3)-1601-4¢
2(3)-1601-40

Ho~2{3)-3702

HO-2(3)-3703
H0-2(3)-3706

M0-2(3)-1501-22A
HO-2(3)~1501-228

K0-2{3)~1501-20A
H0-2(3)~1501-38A
H0-2(3)-1501-13A
HD-2 (3)-1501-208
M0-2(3)-1501-388
Ho-2(3)-1501-138

M0~2 (3)-1501~18A
MD-2(3)-1501-19A
#0-2(3)-1501-188
HO-2(3)~1501-198

H0O~-2-1501-278
MO-2-1501-288B
H0-3-1501-27A
M0-3+1501-28A

HO-2({3)-1501-5A
M0-2(3)-1501-58
HO-2(3}-1501-5¢C
#0-2(3)~1501-5D
2(3)-1501~-31A
2{(3)-1501-318
2(3)=1501-31C
2(3)-1501-31D

A0-2{3)-203-3A

A0-2(3)-203-2A
2{(3)-220-74
2(3)-220-8A
2(3)-220-9A
2(3)-220-10A

)

OOIAOHOON POO0SMAOONN OOMO NAONa AO0ODOIO OO0 00 O TOMON

ECCS & AUTO BLOWDO!

RBCCW INLET
RBCCV OUTLET

LPCt INJECTION

LPCI TEST LINE

LPC! TORUS SPRAY

LPCE DW SPRAY (D2
(!

LPCI SUCTION

PRIMARY STEAM

(Glend Seal Leak
{Gland Seal Leak
{Viv Body Drain)
(Vlv Body Drain)

] {HSL Test Conn)

»‘e -‘“ﬁ‘ [ 4 N

P -

MR T Y L "

nl“{ 41‘}1(
Doge



0TS 1600-7

Revision O
P "PENT. LOCATION ] LINE
eo | PR BT size|  VALVE NuneER POSITION  DESCRIPTION
1ag347) | x-1058 | 517-6 | 10] 20" |A0-2(3)-203-18 € |PRIMARY STEAM
A0-2(3)-203-28 c :

/501 2(3)-220-7B ¢ (Cland Seal Leak-Off
2(3)-220-88 c (Gland Seal Leak-0ff
2(3)-220-98 c {(Viv Body Draln)
2(3)-220~108 ¢

- c (MSL Test Conn)
15(347) | x-105¢C | 517-6 {350] 20" }A0-2(3}-203-1C C  [PRIMARY STEAM
A0-2(3)-203-2C c '

37| 2(3)-220-7C c (Gland Seal Leak-0ff
2(3)-220-8¢C > {Gland Seal Leak-0ff
2(3)-220-9¢C ¢ (Viv Body ara:n)

. 2(3)-220-10C c ( v Bod Drai

— C L Tes L‘onn

15{347) | x-105D | 517-6 }355] 20"}A0-2{(3)-203-1D ¢ |PRIMARY STEAM
AD-2(3)-203-2D ¢

3/ 2(3)-220-70 ¢ (Gland Seal Leak-Ofi
2(3)~-220-80 c (Gland Seal Leak~0f!
2(3)~220-90 ¢ (viv Body Drain)

: 2{(3)-220-100 ¢ i
- ¢ (MSL Test Conn)
. 347y | x-106 | s15-0 | o] 2" [M0-~2(3)-220-1 € |MSL DRAIN
MO~2(3)-220-2 . c
: 0-2(3)-220-3 0
3/ 2(3)-220-5 ¢ (Test Conn)
2{3)~220-6 c
2" M0-2(3)-220-90A 0
- 0-2(3)-220-908 0
0-2(3)-220-90C 0
0-2(3)-220-90D o
2(3)-3025-500 0 (MSL Draln Hose Con
2(3)-3025-501 0
W(347) | x-t1158] 513-9 {2751 3/4" 2(3)-220-11A 0 MSL FLOW INSTR
. 2(3)=220~12A 0
- 2(3)-220-118 0 ‘
2(3)~-220-128 0
2(3)-220-11C 0
2{3)-220-12¢C o
2(3)-220-110 0
2(3)-220-12D 0

19

gro

; .\.S CR =T
ey 21570



DTS 1600<7

Revision 0
- PENT. LOCATION | LINE
Y10 ND. TRV TAZT] S12E VALVE NUMBER POSITION DESCRIPTION
25(356) | x-126 | 513-0 |332] 18" |a0-2(3)-1601~-21 C  |Na PURGE LINE
A0-2(3)~1601-22 c :
. 4" JA0-2(3)=-1601~55 - c
18" ﬁo-2(3)-1601-56 K> :
3]  2(3)-8502-500 c {Bypass Viv = D3 Only
13 10-2(3)~1601-57 c {N2 Makeup)
AO~2(3)~1601~58 c (N2 Makeup)
A0-2(3)~1601~59 ¢ |(Ny Makeup)
/¢ - ¢ {Test Conn)
PS 8541-13 Root 0 N3 Hakeup Vent Path
25(356) | x~304 | 509-0 [270} 18" [A0-2(3)-1601-20A €t  {TORUS VACUUM RELIEF
| A0-2(3)=1601-208 C [(Note: Fatl Open)
3 - (o {Test Conn: 1€)
250356) | x-125 | 572-0 [ihs| 18" la0-2(3)-1601-23 C  [DRYWELL VENT
. AD-2 (3)~1601-24 c (To Exhaust Fans)
2" JA0-2(3)-1601-62 ¢ |{Bypass: Vent Relie
&' 1a0-2(3)-1601-63 € (Yo Stby Gas)
3/ - ¢ |{Test Conn E1 570'0Q"
25(356) | x-318 - | 503-0 | 951 18" jA0-2(3)-1601-60 C  |TORUS VENT
2" 10-2(3)-1601-61 c (Bypass: Vent Rellei
374" - c (Test Conn E1 S10'0
25(356) | x-309A | 498:7 55| 4™ Fev-2(3)-8501-1A C  [TORUS SAMPLE
' FCv-2(3)-8501-18 ¢
25(356) | x-204 | 532-6 liso] 1" Fcv-2(3)-8501-3A €  [SAMPLE RETURN
Fcv-2(3)-8501-38 o ’
25(356) | x-143 | st7-6 li20] 3 Fev-2(3)-8501-5A ¢ PrRvweLL sampLE
Fev-2(3)~8501-58 ¢
FCv-2(3)~9205A ¢
FCV-2(3)~-92058 c
FCv-2(3}-9206A c
=cv-2(3}-92065 c
2(3)-8507-500 c
2(3)-8507-501 c
2(3)-8507-502 ¢
2(3)-8507-503 c
2(3)-8507-50% c
2(3)-8507-505 c
2{3)-8507-506 c
2(3)-8507-507 c
2(3)-8507-508 c
2(3)-2507-509 -c
2(3)-8507-510 c e O

20



Vi 10vu=y

. . Revision 0
F erer | PENT. | LOCATION | LINE
L 710 | uol [Eiev. Jazi] size| VALVE Mumee FosiTioN  DESCRIPTION
2(3)~-8567-511 c
2(3)-8507~512 ¢
2(3)-8507-513 c
2(3)-8507-514 ¢
2(3)-8507~-515 1
25{356) |x-112AL8)] 547~5 | 20| - - - ¢ DW COOLER DAMPER CONTI
26(357) | x~147 | 564-0 2951 21" 2(3)=205-2-3 0 |Rx HEAD COOLING
Ho-2 (3)~205~2-4 c :

374" 2(3)-205-2-1 3 (orain)
2(3)-205-2-2 0 (orain)
2(3)-205-2-5 c {Test Conn)

¢ 3" - c {Test Conn E) S60°Q"

- {4-viy) c (Dratn E) 560'0")
26(357) | x-135A | 563-0 [ 70{ 1v 2(3}-220-53 0 |Rx VESSEL INSTR

x-127A 1| 560-0 | 70 v 2(3)-263-2-10 0
x-128A | §65-0 | 70] 1 2(3)-263-2~128 0
x-1288 " 2(3)-263-1-14B 0
x-126A | 564-0 { 701. 1" 2(3)-263-2-12A 0
x-1298 ™ 2(3)-263-2-14A v
x~129C ™m 2{3)-263-2-16A 0
x-1290 t 1l 2(3)-263-2-184 0
2(3)-263-41A 0
x-129E " 2(3)-263-2-168 0
x-129f " 2{3)-263-2-188 0
2(3)-263-418 0
x-142A | s40-0 | 75] 1 2(3)-263-2-21A 0
2{3)-263-2-218 )
2(3)-263-2-22A 0
2(3)-263-2-228 0
2(3)-263-2-30 R thru K 0
x~142B 245} v 2(3)-263-2-21¢C ]
2(3)-263-2-21D )
2(3)-263-2-22¢ 0
. 2(3)-263-2-220 (]
2(3)-263-2-30H thru ¥ 0
x-131A | 528-0 [110] 11 2(3)-263-2-24 0
x-1318 115) 1 2(3)~263-2-26 0
x=-131C 290 ™ 2(3)~263-2-32 0
x=146 Sk1-0 145} 1" |2(3)-220-66 A thrud 0
x=-208 | $30-0 [205] 1" |2(3)-220-66FE thruk -0
x=133A | st0-0 | s0] ¢ 2(3)-220-15A 0
x-1338 L 2(3)-220-16A 0
x=133C 270 1" 2(3)~220-158 0
x=133D e 2(3)-220-168 ]

— Y

Fedlaiand

21
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Vi wwuu~y

Revision 0

PENT.
NO.

LOCATI

ON

ELEV.

AL,

LINE
SIZE

VALVE NUMBER

POSITION

DESCRIPTION

26(357)

27(358)

27(358)

27(358)

28(359)

28(359)

x=132A
%x-1328
x-132C
x-1320
x=134A
x-1348
x-134C
x-134D

x=-122

x-149A

x=1498

x=310A

{x=-3108

x=151A

x=-103A

548-8

564-9

564-9

509-0

547-10

90
270
90
R70

265

20

118
238

178

155 |

‘ll
‘!ll
‘“
‘ll
1II
‘ll
1"
‘"

3/['"

10"
3/l|ll

16"
12¢

10(!
3’“!1
16"
g1
8"
W
3/4"

"

/e

12"
3

2(3)-262-24A
2(3)-262-23A
2(31)-262-248B
2(3)-262-238
2(3)-220-13A
2(3)-220-14A
2{3)-220-138
2(3)-220-148B

A0-2(3)-220-44
A0-2(3)-220-45
2(3)-220-42
2(3)-220-43

2(3)-1402-6A
M0-2(3}-1402-25A
2(3)~1402-32A
2(3)-1402-33A
M0-2(3)=1402-3A
2(3)=1402-2A

2(3)-1402-6B
MO-2 (3)-1402-258
2{3)-1402~328
2(3)-1402-338
M0-2(3)-1402-38
2(3)-1402-28

M0-2(3)-1402-4A
MO-2(3)~1402-4B

Mo-2(3)=1301-1

M0-2(3)-1301-2
2(3)-1301-34
2(3)-1301-35

2{3)-1301-21
2(3)~1301-22
2(3)-1301-27
2(3)-1301-28
A0-2{3)-1301-17
AD-2(3}-1301-20

K0-2(3)-1301-3

MD-2(3)~1301-4
2{3)-1301-32
2(3)-1391-33

SO0 OO0 OOON ~N-R-N-N-EN- N1

OO0 COOOOOMNOOON (a2 X o)

Rx WATER SAMPLE

{Test Conn)

CORE SPRAY

(Test Conn)

CORE SPRAY

{Test Conn)

CORE SPRAY TEST LI

ISOLATION COND
(Test Com)

(Gland Seal lLeak-0

ISOLATION COND
(Test Conn)

he L |

L i .~‘f"’r

“-‘g“v 'Y

[ 2. T fﬁ
LAy 41573
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DTS 1600-7

Revision O
] PENT. | _LOCATION | LINE
‘ 3 e, ELEv - TAZi size VALVE Nuupzn .positio DESCRIPTION
~30(361)| x-113 ] 547-10]300] 10"| MO-2(3)-1201-1 C |Rx CLEANUP
| R M0-2(3)-1201-2 ¢ :
- HO0-2{3)=1201-3 c .
3/4" 2(3)-1201-31 (o (Test Conn)
2(3)~1201-32 c
- e ¢ ](DW Test Connection)
-§-32(363)] x-111A | 530-8 | 25] 16" M0-2(3)~1001-1A C  |SHUTDOWN COOLING
; 374" 2(3)-1001=45A ¢ (Orain)
2(3)-1001-46A (" {brain)
2{3}-1001-47A c .
2(3)-1001-48A ¢
14| HD=2(3)-1001-2A c
. K0-2(3)-1001-2B ¢
3/ 2(3)-1001-92A c (Drain)
2(3)-1001-92B c (tratn)
2(3)-1001-88A - |{Gland Seal lLeak-0ff)
.1°32(363)] x~111B | 530-8 | 70] 16" | M0O-2(3)-1001~1B c SHUTDOWN COOLING
Lo . KV 2(3)-1001-458 ¢ |(oraln)
2(3)-1001-468 c . .
2(3)-1001~478 c
2(3)-1001-48B c
- 141 { M0-2(3)-1001-2C c
374" 2(3)-1001~92C c (Dratn)
: 2(3)~1001-888 c (Gland Seal Leak-0ff)
32{363) | x~116A | 513-9 | 83] 14" ] M0~-2(3)-1001-5A C  |SHUTDOWN COOLING
. 374" 2(3)-1001=10A ¢ (Gland Seal Leak-Off)
2(3)-1001=-14A c
1'92(363) | x-1168 | 513~9 J263} 14" ] MO-2({3)~1001-58 ¢  |SHUTDOWN COOLING
o 374 2(3)-1001-108 c (Gland Seal Leak-Off)
2(3)-1001-14B c
33(264) | x-130 | 581~0 f3ho! 1 2(3)-1101-1 0 |seLe
) . - c (Test Lonn: tn DW)
- . c {Test Conn: out DW)
T 35(366) { x-119 | 527-6 275} 13" 2(3)-4327-500 ¢ LL WATER
37(367) | x-12v | 527-6 [283| v 2(3)-1601-48 o KfzpusunAxlc SYSTEM
: 2 | AD-2(3)~4722 ¢
37(367) { x-1390 | 536-6 [280| 1 |A0-2(3)-4720 . C  [DM PNEUMATIC SYSTEM
A0-2(3)-h721 c
2(3)-4771-500 0 MNent Path
2{3)-4771~501 0

- dn

Al TR 2N ‘qo:ﬂ'
é'u-r:d.c v b i~

reny 2D



73 5 | inws tsbo~7
. Ravision O
T FERT. | LOCATION ] LINE ——
1 | Tvo. i, TA2Td size VALVE NUMBER osITION DESCRIPTION
x=120 | s27-6 280 1 2-48 500 ¢ SERVICE AIR (D2 ONLY
3-4640-500 c. : (03 ONLY
x=118 | 512-3 | 45} 3" |A0-2(3)-2001-5 c DV EQUIP DRAIN
' iR B A0-2{3)~2001~-6 c
. | - -t € (Test Conn)
‘590369) | x-117  |512-3 liss| 30| mo-2(3)-2001-105 ¢ | ow fLoor oraln
S R A0-2(3)-2001-106 c _
a - c {Test Conn)
e 18" | HO-2(3)-7503 o | sveveas
TForars) | x-1158 |siz-9 {97] 10" mo-2(3)-2301-4 ¢ | HpCH
ol SRR B ) : HO-2(3)-2301-5 c
' 374 2(3)-2301-16 ¢ {Test Conn)
2{3)-2301-17 ¢
T . =5 16" | M0~-2(3)-2301-36 ¢
Eo SRR B /e 2{3}-2301-93 c {Orain)
e ' , 2{3)-2301-8k ¢
Bl ERNEEE N "1 $0~2(3)-2301-31 0
i SRR N 50-2(3)-2301-29 0
1 i , s0-2(3)~2301-30 ¢
: 2{3)-2301-43 o
1 i 2(3)-2301-44 o
T e [xertia [ stees oo 3| 203)-2301-24 o | wpct INSTR
b : 2(3)-2301-25 0
"?7?57,(37&-)‘?‘*-317:&’ ' 505-10 {190°| 374" 2(3)-2301-41A c HPCI (Test Coan)
B S S . 2{(3)-2301-42A c
S " so‘z(s)-zsol-za (]
L sisra) [ x=312  {ua7-0 hoo|3zan]  2(3)-2301-t18 ¢ | HPeI (Test Conn)
‘ B - 2(3)-2301-428 ¢
™ | so-2(3)-2301-32 c
Al 2(3)-2301-33 0
2{3)-2301-47 0
L
m;.‘;ZRSUu':-
ar Ry 4195



A,

.

INSTRUMENT MAINTENANCE DEPARTHENT 0TS 1600-7
CHECKLIST 3 fevision 0

Pretest Requirements

1.

2.

Test
1.

Post
|

Obtain and supply to the responsible Tech Staff Engineer call~
bration curves for the read-cut of sensors L{-2(3)-263-101 and,
TE-2(3)-261~8E or TE-2(3)-261-8F (computer outputs F-2(3)86
W-2(3)26, and W-2(3)28 respectively).

Verified - .

Obtain and supply to the responsible Tech Staff Engineer
sccuracy and repeatadbility error informatlon on the temper-
ature measuring device calibrated above. .-

VYerlfied

Connect all Instrumentation (includes both plumbing and
electrical connections) both inside and outside the dry-well,

Verified

Requirements

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

Verified

Test Requirements
Disconnect all IPCLRT temporary Instrumentation.

Verified

A Y Y | LR

$aillii\s v s -

RiAY 41975
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TECHNICAL STAFF DTS 1600-7
CHECKLIST & Revision 0

_* A, - Prstest Requirements
e 1. Arrange for the calibration of the Instrumentation to ts used.

I Verified F

2. Hake & survey of the primary containment for the purpose of
establishing any tendencles for regional varlations in temp-
erature. Thls survey will be used In determining where to
place the temperature sensing devices.

Verified ..

HOTE

v Where testing experfence 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 a2 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 & 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.

Verifled

£. Obtaln the Instrument accuracies for all Instruments and read-
out devices to be used in the IPCLRY. 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.)

INTERPRETATION
Specifically, the combined instrument yliam o
repeatability error should be at least '*“\th
f‘lng

-931{' 12155%;

ﬂ'!a.-._



6.

9.

10.

11.

12.

DTS 1600-7
Revision 0

one order of magnitude less than the
maximum 3llowable leak rate.

Verified iy

Arrange for the avatlabllity of the alr compressors for use in
pressurizing the containment.

Ver:!fled -

Examine LLRT results for all tests and verify that all Tech-
njcal Specification 1lmits have been met prier to the start of
the IPCLRT. Also, obtaln the total calculated leakage from
the primary containment penetrations both prior to and after
repairs (in the case of double gasketed seals, before and
after opening the seal). This information will be required
when the results of the IPCLRT are analyzed.

Verified

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 operabllity status of
the Instrumentation.

Verified

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

Verified

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

Verified

Ensure that the air compressors, piping, manifolds and
connections to the penctrations are instailed by the Main-
tenance Department as required. Also verify proper operation
of the compressors.

Verified

Conduct a thorough cramination of the drywell and pressure
suppression containment to remove any pressurized vessels, 0a= - . waws
pressure cylinders, sealed or semi-sealed containers, and  #ei-daen
anything which, in the judgement of the Test Director, could

LAl

- 3.C



8.

.,

15.

6.

17.

18.

0TS 1600-7
Revsision O

be damaged by the pressure test atmosphere or have a direct
bearing on the results of the leakage rate measurement.

‘Verified

——

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

Verified -

Verify that the personnel air lock Is closed and locked.

Verlfied

Direct the Operations Department In the pressurizing of the
primary containment.

Verifled

{nTtiate a dated log of events and pertinent observations.
This log must be maintained for the durstion of the IPCLRT.

Verified

Prepare graph paper for the plotting of the appropriate data.

Verlified

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

fquipment Hatch

CRD Removal Hatch
Torus Access Hatches
Orywell Head

Verified

Post Test Requlirements

t.

2.

Verify that all temporary instrumentation ls removed.

Verified

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

Verificd

L Timee ey
"!l-&'.id\.!'u'

BAY 4]
Doy
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RADIATION PROTECTION DTS 16007
CHECKLIST § Revision O

Prior to any venting of the primary containment, an afr sample
must be taken for analysls. .

Verified ‘ ' L

L

T simam A
b‘l“.;‘\v v
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DATA SH" ~ 3

DEWPOINT READINGS

UNIT

DEWPOINT | OEWPOINT [ DEWPOINT | DEWPOINT DEWPOINT | DEWPOINT
HOUR 1 2 3 4 5 $
°r) (°r) (oF) {°r) (°F) (°f)
"we

'..:’.: \"t

= ;}\

5’ :.:‘L

53 1

- 0 ueisjAsy
{-009) s14



. DATE
DATA SHF & UNIT
DATA TABLLATION .

AVERAGE AHBIENT REACTOR T TORUS — FFLGW RECOR-
HOUR | _ MitT'ENT :!:gszu“a?e RELATIVE "52%“" WATER | WATER Fea 8Y THE
TEMPe: - HUMIAITY Tsnpgnﬁ?uaz - LEVELUn't L eveL{in [RoToMETER

te

o
'y
. “o L.,'
[y

-0 UDISARY
-£-0031 $14




EniL

DATA SHE™ S UNIT
DATA TABU® .10N ‘. -
REACTOR BUILDING TEMPERATU. . SENSOR READINGS (°F) '

OUR LOCATION t LOCATION 2 LOCATION 3 LOCATION & " LOCATION S LOCATION 6
»
e Vo
. v
=%

0 uojsjAly
{-0091 S10



DATA SHt

6

CALCULATED INFORMAY..X FOR THE 1PCLRT

DATE ___ —
uNIT N

AVERAGE TEMPERATURE

HOUR

PRIMARY CONTAINMENT
PRESSURE
(psta)

PARTIAL PRESSURE
OF H,0 IN P.C.
psis)

DRY AIR PRESSURE
IN PRIMARY CONTAINMENT

(psia)

IN PRIMARY CONTAINMENT
(°F)

\1.

- 1-—ﬁl,'

0 uoysyavy
£-9091 si0



DATE

DATA SHE 7 NIt —~
CALCULATED INFORMA.:ON FOR IPCLRT : .

MEASURED CONTAINED | MEASURED LEAK RATE | STATISTICALLY AVERAGE 95% LOWER 95% UPPER .

IR DRY AIR MASS (%/Day) LEAK RATE CONFIDENCE LIMIT CONFIDENCE LINIT
(1bs) TOTAL POINT (2/0ay} 2/Day) (2/Day)
N !,!

-4 j’
YEEA L
- $ I
- g 13

b
[ tiy
P‘::Bo b “

0 uo)siAay
{~0091 s1a



DTS 1600-7
Revision ¢

APPENDIX A

lNSTRUHENT ACCURACY ERROR ANALYSIS

Per ANSI NGS.H-1972, the computation of the leak rate is glven by the

equation: .
‘&

Lz (100) (L ¥2) 200 ¢, - TIR2,
T2P1
whare L = primary containment leak rate = {3/day)
H« time interval between data sets §1 § #2 (bours)
Wi= weight of the contained dry air mass at
test data set #1 - . (ibs)
W2= weight of primary containment temperature
at test data set #2 (1bs)
Ti= volume welghted primary containment
temperature at test data set #! {°R)
T2= volume weighted primary containment :
temperature at test data set #2 (°Rr)
Pi» dry alr absolute pressure at test data
set £1 (psia)
P2% dry alr absolute pressure at test data
set 12 (psia)

The standard varlation on L due to the uncertainties In the measured
varlables 1s glven by:

s = BR 1 E- a2 + Gy 8022 + Gy s + Gz st

substituting H = 2L hours

] S L P2 « .
F14) Tz P1¢ P1
g—'.'- - 71 -!-—

w2 T2 P1 P
E-LI - .—22—- =2 - -'—-
£33 T2 Py T2

i“-. - T1 PZ = J—.
37 T22F; T2

assuming P{ =Py # P and T} = T2 =7 -

where P = average absolute dry air pressure (psia)
T= average volume weighted primary containment
absolute temperature { R)

.. Waws "’
il S OPLA "

37
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ﬂu-twtuﬂ?5+zégfﬂ*

1. Calculation of &(T)
NVOL
T=g (VF )(Tave,J)
J=1 <

where VFJ w the volume weighting factors

How,

NVOL = the number of contalnment subvolumes

Tave.j = the average absolute temperature In the jth

subvolume
N
Tave,; .= zj Il%l
J" e M '

where Ti,j = the absolute temperature
of the ith RTD in the jth
subvolume

Kj = number of RTD's In the Jth
subvolume

§(T) is calculated from

NVOL a7
6(’[") - ;: . -m? G(Tave,j)
where 3 .
aTave.j = VEj

srave. ) = &2 e

Therefare,
NVOL
- RTD accuracy)
LUK ey 1) 5

2. Caleculation of &(F)
§(P) = [&(Pr)2 + &(p) Y

where PT = total cbsolute primary containment pressure
Py = partial prezsure of water vapor in the primary
containment
- vaiﬁf".
VALY P &l“-v" i

VARAL)

—— swm Ve |
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Revision 0
A o PPG accurac
LA substituting §(PT) 7 oF FPois
~ NVOL
dewcell accuracy
s{(Py) = (vF])( ) i
IS J=1 W) T

vhere PPG = precision pressure gage

NJ = number of dewcells in the jth subvolume

Tﬂefefore,
« 1 (FPG_2ccurac 2 NvoL dewcell accuracyyy?,
6P - Lot meyt) + € () SR

T .Y 3. UDetermline the apprepriate varlable quantities and perform the above
analysls twice - once for the system accuracy and once for the
system repeatability.

v wetm e
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L " APPENDIX 2 DTS 1600-7

CALCULATIONS PERFORMED ) Revision ©

(%iw A. Average Subvolums Temperature and Vapor Pressure. .

T - all RT0's In §th subvolume) o
Number of RTD's in the jth subvolume .
t al] dewcell In ﬁﬂ.subvolune o .

. 0. P‘j Kumber of dewcells in jth subvolume
Pv,J = see vapor pressure table and conver{" D.P.} (°F) to ﬁv.j (pst)
where T] = average temperature of the jth subvolume

D.P.J = sverage dewpoint of the jth subvolume
Pv,} = average vapor pressure of the Jth subvolume

;B. Primary Contalnment Temperature and Dry Alr Prgssure.

- PT = Absolute primary contalnment pressure
HVOL '
Py=l (VFJ)(PVJ) psi
J=1

P= P]"Pv
= primary contalnment dry alr pressure psia

HVOL o
T=2 (wv))(t)) °F
J=t
where NVOL = number of primary contalament subvolumes

VF] = volume welghting factor of the jth subvolume
T = volume w.ighted average primary contalnment tem

NOE
{(f for any reason In elther of the above
equatians 8 particular subvolume s vold
af senadrs, the corresponding VF] 1s added

to VF}+1, assuming the next subvolume con-
tains a simllar sensor.

€. Contained Dry Alr MHass.

. £28.97) (144) (P! TOTVOL - (Levet - 30) {28.635))
1545.33) (T + 455.69
- (P) TOTVOL - (Level - 30)(28.635))
2.6995 T + 459.69

where, P = absolute primary containment dry air pressure (psia)

cwmannl

F 14 “,““
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T = average primary contalnment temperature °F)

TOTVOL = total pr!mary containment free sir volume (Includes
volume over water In vessel) (FT3)

.

"fEVEL ® reactor vessel water level (Inches)

Measured Leak Rates.

W Base - Wi 2&00 g

Ln(T0TAL) = () Gges)  ¥/Day

Lnfponr) = (2o Mly 2100y - p,, "
tho=tey Wi

where, W Base = mass of contained atr at t=0 (lbs)
Wi = mass of contained air at t=j hrs (1bs)
t] = test duration at the ith data set (hrs)

Statistical Leak Rate and Confidence Limits.
LINEAR LEAST SQUARES FITTING OF THE IPCLRT DATA

The mathod 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 flitting line to a set of data polnts is that the sum of the
squares of the deviations of the observed points from the line must be a
minimum. When this criterjon is met, a unique best fltting line Is ob-
talned based on all of the data points In the IPCLRT. The value of the
leak rate based on the regression Is called the statistically average
leak rate.

Since It Is assumed that the leak rate Is constant during the testing
period; a plot of the measured contained dry alr mass versus time would
{deally yield a straight line with 3 negative slope (assuming 2 non-zero
Yeak rate). Obvlously, sampling techniques and test conditlons are not
perfect and consequently the measured values will deviate from the ldeal
stralght line situation.

Based on this statlstical process, the calculated leak rate is obtalined
from the equation:

W=At+8 .

where ¥ = contained dry air mass at time ¢t (ibs)
B = calculated contained dry air mass at time t=<0 (1bs)
A = calculated leak rate (1bs/hr)
t = test duratlon (hours)

.. c,‘-’\f""’:
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]
__ Contalnad Dry .
“ Alr Mass *
{ibs)

L |

Test Duration (hrs) ‘

The values of the constants A and B such that the regression line Is best
fitting to the IPCLRT data are

Am NECel) (Wi)) - [(ze1) (zw1)]
: INL(ti)€ = (e

p = DL = ATty

In order to reduce the round-off error in the sbove calculations, the
equatlons are rearranged such that:

Aw (t1-t) (Wi-W)]
(T(ti-tr%f

ety (vid) = [ee D (E(e) WiV} )
[NECEi)®) - (Iti)<

By def!nlt!on. leakage out of the prirary containment [s considered
positive leakage; tharefore, the statistically average leak rate In
welight percent per day is given by:

Ls = {-A) {2400}/ {WBASE) (weight %/day)

Statlistical Uncertainties

in order to calculate the 95% confidence limits of the statistically
average leak rate, the standard deviation of the least squares siope an:
the Student's T-Distribution functlon are uscd as follows:

NE(WI)2- (WD) g0y
o = Ifear e =@enz -~
o{TE) (2400}

T VBASE

T
o(TE) (2400)
WBASE

WL = L5~

UCL = !.s"

f- . Q-‘-".’
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Ty where TE = 1.645 + J=12% 4 2:1
I¢ W

K = number of data sets :

tl = test duration at the Ith data set N

‘- —W1 = cantalned dry alr mass at the ith data set
" o = standard deviation of least squares slope
TE = value of the single-sided T-Distribution function with
2 degrees of freedom -
Ls = calculated leak rate in z/day -
LCL = $5% lower confidence limit in %/day
UCL = 95% upper confidence limix in 3/day
WBASE = contalned dry alr mass at time t=0 :
| _, IPCLRT DEFiNITIONS
t (48 PSIG TEST PRESSURE)
Haxlmum Allowable Leakage Rate (Lp)
' Lp = 1.6% of contalnment volume per day
= (0.016) (275,481 ft3)/24 hrs.
. « 183.654 fc3/hr.
"« k8 + 14.696
= 183.65% (rgeg ) sern

= 783.504 SCFH
Kaximum Allowable Operational leakage Rate (Lp)
Lt = 752 of Maximum Allowable Leakage Rate
= (0.75) (783.50h) SCFH V,,;;; 2979 achn ‘g
= 587.628 SCFH T AR T & j
Haxlmum Allowable Leakage Rate for Double Gasketed Seals

{10%) (587.628) = SB.763 SCFH

Maximum Allowable lLeakage Rate for all Testable Penctratlions & lsolatic
Valves ’

(30%) {587.628) = 176.28B SCFH

Maximum Allowable Leakage Rate for Any One Penctration or {solation
Valve except MHain Stcam lsolation Valves

(5%) (587.628) = 29,38y SCFH

e s v P’
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Maximum Allowable Leakage for any One Maln Steam isolation Valve

11,5 scfh @ 25 psig test pressure

o mp—

4% et Liv



I . - ' BTS 1630-7
" ' "FIGURE 1 Revisios O

- SUGGESTED -

-
L

#0-2-1501-28A Ho-2-1501-27A
(H0-3°1501-288) (H0-3-1501-27B)
Drywell
Containment 7 )
-S—P-IGY Header - 2(3)'150"“0“ ‘&-
AN AN AN N N 4
‘X-150A
Drywell Penetration L Yest Connection

Flange

Brywell
}E: Vent

Filters

l
\
|
i
|
]
"
t
i "‘\[{’"\
1
1
1
t
i
1
)
{
1

Coo’

inside Qutside

Reactor
Building

Containment




- ——— .
’

A B ) ‘ TS 1600-7
e FIGURE 2 Revision O
:- .~ SUGGESTED ~

Pressure Related Inutrumentation and
" 5 . Piping Requlred for Pressure Test
. _\/‘“: B .
Compressed .
Afr Supply R : . r
i?f:\hmt -
3,
. Holsture
Dryer
Cam
Supply
[PCLRT
. Test
X ’ Console
Le
Verifi
Mor
b @1 —
| -
Cam
Return

&6 (final)




