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DOCKET 50-155 - LICENSE DPR-6 - BIG ROCK POINT PLANT -
RESPONSE TO INSPECTION REPORT 89-015

By'1etter dated September 19, 1989 the commission provided Consumers Power
Company (CPCo) with Inspection Report 89-015 which contained various

. concerns / questions dealing with the 1989 Integrated Leak Rate Test (ILRT) at
Big Rock Point and requested a response by October 19, 1989. On Monday,
October 16, 1989 CPCo personnel met with Region III staff to discuss the ILRT
issues.. By letter dated October 19, 1989 Consumers Power Company requested
additional time to respond to Inspection Report 89-015. This letter fulfills |

Consumers Power Company's commitment to tespond to Inspection Report 89-015 9
by November 1, 1989.-

'

This letter contains responses to Unresolved Item (155/89015-01(DRS)), Unresolved.
Item (155/89015-02(DRS)), and Open Item (155/89015-03(DRS)), as well as
additional information concerning the Big Rock Point Integrated Leak Rate Test
(ILRT).

Unresolved Item (155/89015-01(DRS))

NRC Concern

"The regional-based inspectors also reviewed the licensee's Technical Specifications
against the requirements of Appendix J. Discrepancies were noted in that (1)
no tests were performed to determine the relationship between Lem at 11.5 psig
and Lam at 27 psig. Appendix J requires a CILRT to be run both at the full
and reduced pressure during one outage in order to establish the maximum
allowable leakage rate, Lt for future tests. Additionally, (2) no exemption,
or request for an exemption, from the requirements of Appendix J for the
correlating tests was found.
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The' licensee was requested to determine if such an exemption had been granted,
,

or otherwise justify how they met the Appendix J requirement.
.,

' Additionally the inspectors noted that this test as well as the majority of
the previous tests, was performed at a reduced pressure that was below one-half

f of Pa. Appendix J requires that reduced pressure testing be performed at a
; minimum of one-half of Pa. The Technical Specifications Section 3.7 defines
" the La (the maximum allowable leakage) as 0.5 wt%/ day at the design pressure i

of 27 psig. Appendix J states that La is to be the maximum leakage at the,
,

peak accident pressure, Pa, and that this value is'to be documented in the -

Technical Specifications. Verbal discussions with the licensee indicate that
they consider the peak accident pressure to be 23 psig.

i

The licensee was requested to determine the correct Pa. If Pa is not 27 psig, !

then the definition of La in the current Technical Specification value is
incorrect, and the licensee must determine the correct La as required by
Appendix J. If the value of Pa is 27 p61g, then the licensee must determine
whether an exemption to allow performance of a reduced pressure test at less
than one-half Pa has been granted.

The above questions. regarding compliance with Appendix J are being tracked as
an Unresolved Item. (155/89015-01(DRS))."

Response

The original BRP Final Hazards Summary Report Section 3.2.1 states that the
calculated peak pressure in containment is 23 psig, based on the severance of
a recirculating pump discharge line, with the reactor in hot standby condition
at 1500 psia. This is Pa by 10 CFR 50 Appendix J definition. The value of 27
psig was conservatively chosen in order to accommodate possible increases in
reactor volume during course of design and is not Pa. Technical Specification
3.1 also refers to 41.7 psia as design pressure, not accident pressure.

The early Plant Technical Specifications which discussed containment leakage
and testing requirements specified the maximum integrated leakage rate as
0.5%/ day at the design pressure of 27 psig. We believe this valve was developed
prior to the existence of Appendix J and still appears in the current Technical
Specifications. The early specifications also required testing at a minimum

L of 10 psig, however BRP has modified the Technical Specifications to reflect

| the Appendix J requirement of no less than one-half of Pa which is 11.5 psig.

Amendment 62 to the BRP Technical Specificationo dated December 27, 1983 which
| changed the minimum pressure test from 10 psig to 11.5 psig also documents

these facts. The NRC Safety Evaluation associated with this Amendment (attached)!

L states the following:
,

| " Appendix J to 10 CFR 50 requires that the reduced pressure Type A test be
performed at a test pressure, Pt, not less than 0.5 Pa, the calculated
peak containment pressure based on the design basis accident. For the Big

|
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Rock Point plant, Pa is 23 psig; therefore, the minimum acceptable value
- for Pt is 11.5 poig. Since this change will update the compliance of the

Technical Specifications for Big Rock Point with Sections III.A.4 and
III.A.5 of Appendix J to 10 CFR Part 50, we conclude that the proposed
change is acceptable."

The BRP Technical Specifications do not specify a maximum allowable leakage
rate at accident pressure (ie., La) but rather utilizes a more conservative
limit of leakage at design pressure. This is the leakage limit utilized in
accident analysis to determine offsite dose consequences.

Changing Technical Specifications to reflect the acceptance criteria at
accident pressure versus desigu pressure was looked at previously, but was not
requested since it would result in an increased allowable leakage that would
not comply with containment design analysis. Using the correlation formula
from Technical Specification 3.7(g) at Pa versus Pd results in an increased
allowable leakage:

3.7(g) All leakage rates determined by a test pressure less than the
applicable design pressure-(containment design or design basis accident)
shall be corrected using the following formula:

Lt"Le(t e)
L = % maximum allowable leakage rate, at test pressure.

L, = % leakage rate, at extrapolated pressure.

P = Test pressure (PSIG).

P, = Extrapolated pressure (PSIG).

Acceptance criteria on allowable leakage for the ILRT is .75 L *
t

Using P, = design pressure = 27 psig results in an acceptance leakage of:

L = .5%/ day ( .} )I = .33%/ day
t

.

Using P = accident pressure = 23 psig results in an non-conservative
accepta$ce leakage of:

L = .Wday ( ) = .3May
t 3

The first method which is conservative is used as the acceptance criteria
in the Big Rock Point ILRT.

This fact was also reviewed and accepted by the NRC as discussed in the
Safety Evaluation associated with Amendment 21 dated October 20 1978
(attached).
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r With respect to the following statement from the Inspection Report:

" Appendix J requires a CILRT to be run both at the full and reduced
j pressure during one outage in order to establish the maximum allowable

leakage rate. Lt for future tests. Additionally. no exemption, or
request for an exemption, from the requirements of Appendix J for the-

correlating tests was found."

Consumers Power re-reviewed the above concerns against 10 CFR 50 Appendix J.
The portion of Appendix J which discusses performance of two tests is Section
III.A.4. This section only applies to preoperational leakage rate tests. j
Consumers Power performed the preoperational tests on Big Rock Point prior to
this requirement and Appendix J does not require two tests during the subsequent
periodic tests. Preoperational Testing occurred at Big Rock Point in 1961.
An ILRT was performed at 27 psig which showed leakage was 0.036%/ day. The
first reduced pressure test was conducted at 10 psig in 1962 which showed
leakage at 0.021%/ day. This is discussed in Special Report No. SR-9 dated
9/12/66. On the baeis that Consumers Power practice as discussed earlier was
conservative and that "two tests" are only discussed as "Preoperational Test"
requirements we had determined and still conclude that no exetnption is needed.

Clarification of Appendix J Requirements j

NRC Conern

This section of the Inspection Report transmitted the inspector's clarifications j
of Appendix J requirements. Review by Consumers Power personnel has resulted !

in the following comments:

|

" Periodic Type A, B, and C tests must include as-found results as well as |
as-left. If Type B and C tests are conducted prior to a Type A, the as-found

'

condition of the containment must be calculated by adding any improvements in
leakage rates, which are the result of repairs and adjustments (R/A), to the i

Type A test results using the " minimum pathway leakage" methodology. This ,

method requires that:

(a) In the case where individual leak rates are assigned to two valves in
'e

series (both before and af ter R/A), the penetration through-leakages would
simply be the smaller of the two valves' leakage rates.

(b) In the case where a leak rate is obtained by pressurizing between two
isolation valves, and the individual valve's leak rates are not quantified,
the as-found and the as-left penetration through-leakage for each valve
would be 50% of the measured leak rate, if both valves are repaired.

.

i

(c) In the case where a leak rate is obtained by pressurizing between two a
isolation valves, and only one valve is repaired, the as-found penetration
leak rate would conservatively be the final measured leak rate, and the
as-left penetration through-leak rate would be zero. (This assumes the
repaired valve leaks zero.)

OC1089-0017-NLO2
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! Whenever a valve is replaced, repaired, or repacked during an outage for which
Type A, B and/or C surveillance testing was scheduled, local leak rate
testing for the as-found as well as the as-left condition must be performed on
that penetration. In the cases of a replaced valve, the as-found test can be
waived, except during outages when a Type A test is scheduled, provided that
no other containment isolation valve of similar design exists at any nuclear
site owned by the same utility."

Response

Consumers Power does utilize the " minimum pathway leakege" methodology as
described above in evaluation of as-found and as-left results. Testing Type C
penetrations before and after maintenance is performed at or above accident
pressure to evaluate corrective actions. Testing is also conducted at
one-half accident pressure on penetrations receiving maintenance during the
period from initiation of the containment inspection and the performance of I

1the Type A test. This additional test is conducted to comply with Appendix J,
Section III. A.5. (b) . (1), since Big Rock Point conducts an ILRT at half pressure.
Consumers Power also believes that repacking, adjusting, or adding packing to
valve does not always affect the 3eak tightness of a valve. Each valve is j
reviewed to determine affects of maintenance to determine if pre /poJt leak '

testing is required.

NRC Concern

Test connections between containment isolation valves must be administrative 1y
controlled to ensure their leak tightness or otherwise be subject to Type C
testing. One way to ensure their leak tightness is to cap, with a good seal,
the test connection after its use. (Note: test connection lines which

-penetrate containment must have two valves and a cap.) Proper administrative {
controls should ensure valve closure and esp reinstallation within the local

'

leak rate testing procedure, and with a checklist prior to unit restart.

, Response
|

Consume:re Power recognizes and supports the above as current licensing criteria,
however, BRP hac areas where plant design may not conform to this criteria. |,

| This subject was evaluated by Consumers Power and the NRC in the Systematic '

Evaluation Program Topic VI-4; Containment Isolation System. A copy of SEP
Topic VI-4 as described in NUREG-082o, 7ntegrated Plant Safety Assessment for

L Big Rock Point is attached to provide an evaluccion of the containment issues. )
\ ;
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Unresolved Item (155/69015-02(DRS))
! b,

.,

NRC Concern

Through IE Inspection Report dated 09/19/89, NRC requested additf orial
) . information to allow regional inspectors to determine the validity of the

. Containment Integrated Leak Rate Test (ILRT) performed at Big Rock Point
i during the 1989 refueling outage. Specifically, Consumers Power was requested

to provide:

(1) " Detailed information to show why a *0 degrees delts between steel'

temperature and ambient temperature is expected. This information
,

should provide enough data peints in regard to (a) time of day.
(b) location on sphere, and (c) local weather conditions (such as
cloud cover) so that reasonabic extrapolation back to the time of the ;

test is valid. ,

(2) Justification for the 75% " turbine building factor".

(3) If, as was indicated during the exit, the weather data as supplied by
the National Weather Bureau for the area on the day of the test is not
applicable, then a log (or other documentation) indicating the weather
conditions at the plant during the test shall be provided."

This information was requested to seppert Consumers Power Company's conclusions
that apparent minor air mass increases and decreases during the test were due
to diurnal effects principally causing the containment sphere volume to
decrease / increase respectively.

,

Response

To more accurately assess the actual volume changes the Big Rock Point contain-
ment sphere experiences due to ambient weather conditions, it is necessary te
take actual surf ace temperatures of the steel surf ace during the test int - >1.
This has not been done for any previous CILRT satisfactorily performed at b c
Rock Point. As stated in the IE Report, Consumers Power Company was verbally
requested to estimate the volume change as a result of daily temperature
fluctuations. The numerical data informally provided was based upon engineering
judgement. We believe that attempting to gather current steel ten.perature and
corresponding ambient conditions in order to extrapolate conditions during the
test would produce erroneous results since currently (1) the plant is in power
operation and significant internal heat is being genereted (2) the containment

Iis being continuously ventilated. (3) the correlation of ambient weather
conditions is questionable. (4) the solar intensity, i.e. angle of incidence,
has changed.

The suggested "75% turbine building factor" was based upon engineering judgement
and attempted to estimate air mass changes during expansion and contraction of
the containment. The. actual steel surface temperature which was not recorded
can only be estimated. Therefore any refinement of this number is not of
significant benefit.

001089-0017-NLO2
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Regarding item (3) above, Attachment 4 is provided for temperatures recorded
at the plant site during the CILRT. During the CILRT, weather conditions at
the plant site were monitored by two separate methods and at differing locations.
Ambient temperatures were recorded by the test data logger at 15 minute
intervals from a calibrated RTD (the physical location of this RTD was on the
easit side of the containment building wherein af ternoon shading of this RTD
occurred). Plant operations staff also recorded ubient temperature conditions
at approximately 30 minute intervals during the CILRT. This temperature
sensor is protected frem wind and not afgnificantly shaded. Ambient temperatures
taken by the Coast Guard Ctation during the hold portion of the test are also
included in Attachment 4. Generally these temperatures were in good agreement.
The weather conditions during this period were hazy, hot and humid on July 25,
1989 and July 26, 1989 cloudy with rain the e.orning of the July 27, 1989, and
cicaring skies on the afternoon of July 27, 1989 with cooler temperatures than
the previous 2 days.

Some of the temperature / weather differences can be attributed to the fact that
the Coast Guard Station is located 4 miles away from the plant site on an
inland lake while Big _ Rock Point is c'irectly on Lake Michigan. (See Attachment
5 for map of surrounding area.) Due to Great Lake effects upon weather
conditions at the shcre, temperatures at Big Rock Point can differ significantly
from actual inland ter:peratures. Outside atmospheric conditions are monitored
during the type A test in order to comply with the guidelines imposed by
ANSI /ANS 56.8 and N45.4; they have not been intended to be used as data in
calculations directly affecting the outcome of the test. ;

Diurnal Effects

Diurnal effects are cyclical thermal fluctuations originating from temperature
changes from daytime to nighttime and vice versa. The diurnal temperature !

change is generally viewed as the cha.nge from minimum temperature to maximum
temperature. Ilowever, this definition implies this effect is sitaply due to
ambient temperatures, which is not totally correct. Heating of a structure or !

surface can also take place by solar radiation; this effect enhances the
diurnal temperature swing experienced by the Big Rock Point containment ,

structure. This effect is ever-changing and influenced by many factors
including atmospheric temperature, cloud cover, wind conditions, precipitation
and generally the time of year.

For the Big Rock l'oint CILRT, the diurnal effect has generally two results: )
(1) temperature inside containment rises or falls and (2) the spherical steel )
containment structure expands er contracts as a direct result'of the changing .

metal temperature. While the two net effects are related, they are viewed
separately because of the different impact they have on the leak rate calculation.

Because containment mass is calculated using the ideal gas law and the volume |
18 a constant value in the computer program, the computer calculates a decrease
in mass due to the increases in temperature and pressure. When the opposite
occurs (temperatures and pressures drop) the computer indicates an increase in ]
mass because the volume is assumed to be a constant value. A true volume {

increase retards the pressure increase that follows rising temperature. |
I
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A review of several past Big Rock Point CILRTs indicates diurnal effects were
experienced in varying degrees. This is indicated by graphs showing daily
swings in containment average temperature and pressure versus time. The
degree that the diurnal effect influences test results involves several
factors: (1) weather conditions, (2) the magnitude of the actual containment
leakage and (3) the time of day that the hold test is initiated.

Evidence to support a small leakage value can be-found from local leak rate
totals (using maximum pathway leakage). These leak rate totals have been
trending downward over the last several years. When the actual containment r

leakage rate is small, measurement uncertainties compounded by diurnal effects
reduce the accuracy of the computer model to quantify an actual leakage rate.
Conversely, if the containment leakage rate is large compared to measurement
uncertainties and diurnal effects, the model more accurately quantifies the
leakage rate. The observed results of che verification test performed with an
imposed leak of approximately La clearly indicate the ability of the containment
model to measure the required leak rate. While it is not disputed that the
diurnal effects may mask some amount of leakage, the amount is minimal and
well below the allowable containment leakage of .75La.

In order to gain a perspective on the magnitude of the effects, assume that
the diurnal effect masked a leakage rate equal to .75La. The rate of leakage
at .75La at a test pressure of 13.5 psig is slightly more than 14 lbm/hr. A

8l'F steel temperature change can result in approximately 26 ft containment
volume change on a 130 foot diameter ideal sphere. After a test period of 24
hours, the temperature change would have had to be more than 90*F to mask a
.75La leakage rate. Attachment 6 shows this calculation in detail. Since the
containment is not an ideal sphere in terms of heat transfer, even larger
temperature changes would be required. Because no temperature changes of this
magnitude occurred either inside or out, the actual leakage rate cannot be
greater than .75La.

A second method of establishing whether or not the magnitude of diurnal
effects masked a leakage rate equal to .75La is to use the measured variable
of containment pressure, assume a leakage rate of .75La and calculate an
average RTD value. The calculated RTD value is then compared to the measured
RTD value. After 28 hours of the hold test, the calculated average RTD value
was slightly more than 80*F compared to the measured average RTD value of
78.3*F, with an RTD accuracy of !.002*F. The measured average RTD value,
being less than that required to artificially maintain pressure with an
assumed leakage rate of .75La, indicates that actual 1989 CILRT leakage rate

- was less than the allowable limit. Attachment 7 is an example of the abovo
calculation. Attachment 8 is a graph of measured RTD versus calculated RTD
based on .75La.

The time at which hold test is initiated significantly affects the numerical
leakage value obtained at the end of this test. Once a leakage trend is
eetablished, the final leakage rate is representative of the amount a contain-
ment structure leaks; however, it is not empirically exact. In other words,

OC1089-0017-NLO2
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~* the final leak rate value can vary numerically depending upon both start time
and weather conditions without exceeding allowable leakage values. Appendix J
does not allow the luxury of reinitializing hold test start times backward to
obtain favorable results in a reasonable amount of time. " Test" cases were
run using both stabilization and hold test data with different test periods
and start times to analyre the effect this had on the leakage results. While
these informational, test results are not significantly different than those
observed from the actual CILRT, the leakage values obtained are slightly
different, i.e., positive measured leakage. This provides additional evidence
that the leakage trend is accurate; although the final negative measured
lenhage value is misleading due to diurnal effects on containment. Once
again, the amount that a containment structure actually leaks is only a
function of the mechanical condition of the structure itself and not dependent
upon the time a CILRT hold test is started.

Due to the diurnal effect on the containment structure and the small amount of
leakage, both the measured and the 95% UCL leak rate were calculated to be
negative for most of the hold test. This negative leak rate can be attributed
to both cool evening temperatures and the thundershower which resulted in
cooler than normal temperatures during the day of the hold test. As a result,
the containment mass appeared to increase through a portion of the test when
the heating of a normal sunny day should have indicated a decreasing mass in
conjunction with a more positive leak rate. The hold test was run for 28 ,

hours to get the 95% UCL above the zero mark. It would have been preferred to
have the measured leakage rate positive as well. Ilowever, it was concluded
after 28 hours that the necessary Appendix J criteria for the CILRT had been
met and the hold test was terminated.

Open Item (155/89015-03(DRS))

NRC Concern

"The licensee was to submit revisions to the calculated leak rate due to the
(1) changes in sump level, or justification why these changes are negligible,
and (2) corrections to the CRD accumulator penalty, based on correct appli-
cation of R/S data. The licensee also needed to revise their CILRT procedure
in order to ensure that the inconsistencies mentioned above were eliminated.
These will be tracked as open Item (155/89015-03 (DRS))."

Recponse

Calculations for (1) changes in sump level and (2) CRD accumulator readability
and sensitivity have been performed in addition to the correction for the LPS
header. The net effect of the sump level changes in an increase of 33.45
lbs/24 hour period. This is a .01059 %/ day increase in the leak rate.

| Incorporating readability and sensitivity into the penalty calculation for the
| CRD accumulators and LPS header resulted in a total penalty of 6.9128 lbs/24

hr or a leak rate correction of .00544 %/ day. (Attachments 9 & 10 show these
| penalty calculations.)

1
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FUTURE ILRT MODIFICATION

Consumers Power recognizes that the Big Rock Point containment is affected by
unstable weather conditions. This can at times cause increased uncertainty in
the data taken during the ILRT. Dealing with diurnal effects has been
recognized since the first tests have been performed and Consumers continues t

to implement changes to improve the tests. Early tests were performed using i

the reference volume method and hand calculations. Diurnal effects duting
' these years resulted in long delays, up to a week, to gain acceptable results.
| In the late seventies, the reference volume method was replaced by a. computer

based testing system with new sensors followed by modeling and program changes.'

These efforts have improved leakage quantification, however, diurnal effects
still can cause difficulties. Prior to the 1989 ILRT, Consumers Power and the
NRC amended the Big Rock Point Technical Specifications to permit use of the
"Bechtel" method for Type A testing. This method was preferred if a stable
time period during the evening, (minimizing the impact of any diurnal effects
on leakage measurement) could be obtained. During the 1989 ILRT, coordination
end preparation difficulties caused a delayed start resulting in not meeting
the' acceptance criteria for the "Bechtel" test. A subsequent default into the |
24 hour mass-point method then allowed the diurnal ef fects to cause the |
results noted during the test. j

i

To improve test performance (i.e., leakage measurement) during the next |
Integrated Leak Rate Test the following actions will be taken: !

1

* Coordination and preparation activities will be improved to assure an !

ideal start time for the "Bechtel" type test which should reduce the
impact of the diurnal effects.

1

Advances in modeling will be examined for improvements which would reduce i
*

the impact of atmospheric changes on leakage data. ;

!

!
|
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'h * Mass variations due to diurnal effects are primarily related to containment'
L volumo changes due to expansion and contraction of the' containment shell, j

Evaluation of various methods will be conducted during the next Refueling i,

Outage to determine if quantification of the volume change'is feasible.,

[5 -Prior toLutilizing volume corrections during.the next ILRT, the proposed
|- refinements'will be submitted for NRC review and comment.,

1; '

:-
I I

k (4 kb I
J Daniel Eddy ,'

; Plant Licensing Engineer'

,

*
i

CC Administrator, Region'III. USNRC !

NRC Resident Inspector - Big Rock Point
,
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1.0 INTRODUCTION

By letter dated January 28, 1983, Consumers Power Company (CPC) (the licensee)
requested changes to the Technical Specifications (TS) appended to Facility
Operating License No. DPR-6 for the Big Rock Point Plant. The changes would .

'

increase the containment vessel reduced test pressure from 10 psig to 11.5
L ,psig. The changes approved by this amendment involve slight revisions over

the changes proposed by Consumers Power Company. These revisions were, '

discussed and agreed to by the NRC staff and Consumers Power Company.

L A Nntice.of Consideration of Issuance of Amendment to License and Proposed No .

!Significant Hazards Consideration Determination and Opportunity for Hearing
1

related to the requested action was published in the Federal Register on t
,

i August 23,1983(48FR38398). No request for hearing was received and no
comments were received.

'

. This amendment also corrects a typographical error made in Amendment No. 61. ;

L. The changes made in Amendment No. 61 were addressed by a Notice of Considera-
tion of Issuance of Amendment to License and Propnsed No Significant Hazards
Consideration Determination and Opportunity for Hearing related to the
requested action which was published in the Federal Register on October 12,
'1983 (48 FR 46457). No reouest for hearing was received and no comments

I were received. The correction addressed by this amendment is supported in'

the SER attached to Amendment No. 61 and is within the scope of change
addressed by the Notice.-

2.0 EVALUATION

The proposed change was recomended by the NRC staff in a Technical Evaluation i

transnitted by letter to the licensee on November 23, 1982. Appendix J to
L 10 CFR 50 requires that the reduced pressure Type A test be perfomed at a |

|test pressure, Pt, not less than 0.5 Pa, the calculated peak containment
Ipressure based on the design besis accident. For the Big Rock Point plant.

PA is 23 psig; therefore, the minimun acceptable value for Pt is 11.5 psig. l

Since this change will update the compliance of the Technical Specifications (
for Big Rock Point with Sections III.A.4 and III.A.5 of Appendix J to 10 CFR 1

Part 50, we conclude that the proposed change is acceptable.

L
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Amendment No. 61 transmitted by letter dated November 14, 1983 contained a f
typographical error in revised Table 2 on page 5-9b. The highest value of !

Planar Average Exposure should be 41,400 MWD /STM as was indicated in the
'

body of the supporting SE attached to Amendment 61.

3.0 ENVIRONNENTALCONSIDEkAT103

We have determined that the amendment does not authorize a change in !

effluent types or total enounts nor an increase in power level and will !
'not result in any significant environmental impact. Having made this

determination, we have further concluded that the amendrent involves an |
action which is insignificant from the standpoint of environmental impact
and pursuant to 10 CFR 651.$(d)(4) that an environmental impact statement
or negative declaration and environmental impact appraisal need not be
prepared in connection with the issuance of this amendnent. |

i
'

4.0 C0NCLUS10N

We have concluded, based on the considerations discussed above. that: i.

(1) there is reasonable assurance that the health and safety of the |public will not be endangered by operation in the proposed manner, and ,

(2) such activities will be conducted in complience with the Commission's '

regulations and the issuance of this amendment will not be inimical to i'

i the common defense and security or the health and safety of the public. ;

1 ?

5.0 ACKNOWLEDGEMENT i
!

This evaluation was prepared by J.R. Hall and R. Emch. |
Date: December 27, 1983 i
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.

CONSUMERS POWER COMPANY |
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DOCKET NO. 50-155.

!*

!

Introduction _

By letter dated May 17,1978, ConsumersPowerCompany(CPCo)* ;

submitted an application for an amendment to the Technical Specifi-,
;*
'

cations appended to Facility Operating License iio. DPR-6 for the
Big Rock Point Plant. This amendment changes the Technical Speci- !.

fications by incorporating the recuirements of Appendix J to 10 !

CFR 50 for the periodic test schecule and the fomula for reduced
tpressure leak rate'.

,

!

Evaluation |.

' '
The pro sedamendmentwouldchangecurrentSpecifications3.7(f)4

and 3.7 g). Specification 3.7(f) specifies when the tests need' ,

to be repeated if the integrated leak rate test (ILRT) show the
containment does not meet leakage acceptance criteria. The regula-
tions require that the Comission review and approve the test r'

schedule when the leakage rates exceed the acceptance criteria ;

during an ILRT. In addition, the regulations require that
'

*

whenever the leakage acceptance criteria is not satisfied in two
consecutive ILRT's, then an ILRT shall be perfomed at each
refueling or every 18 months, whichever occurs first, until two.

*

consecutive ILRT's give acceptable results.

CPCo proposes to adopt the wording directly from 111.A.6(b) of
'

10 CFR 50 Appendix J for the case where two consecutive ILRT's
result in unacceptable leakage rates. This proposed specific,ation '

replaces the current specification which addresses the actica ,

required with one ILRT with unacceptable leakage rates. Since
the Big Rock Point containment does not require special considera-
tions or more limiting specifications than the current regulations,
we find this change acceptable, ,

|

.

.
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F5per.Tfication 3.7(g) provides the acceptance criteria for the
~

n
periodic ILRT's performed at pressure less than the design pressure. ,

CPCo proposes to adopt the fonnula given in !!!.A.4.111 of 10 CFR
'

50 Appendix J to determine the maximum allowable leakage at reduced
test pressure. The acceptance criteria for the ILRT is also taken
directly from the Regulations. The acceptance' criteria for type B /
and type C tests are more restrictive than for ILRT and therefore, j J

the wording proposed by CPCo was changed to limit the use of the 1
i

.

acceptance criteria to tM ILRT.,

,

;
'

Since CPCo uses the design basis accident pressure to determine ,

acceptable leakage for some tests and the design pressure for other '

tests, they propose wording that allows either pressure to be used '

in determining acceptable laakage rates. The design basis accident
pressure is lower at Big Rock Point than the design pressure, ;

therefore, use of the design pressure is mora conservative than :
!required by regulation and is acceptable for use with the leakage ' i

formula.4 ,

Since the proposed change in 3.7(g) is consistent with, and in some
icases more conservative than, the regulations and will not reduce

.

!
-

the accuracy of leakage testing of the containment, we find this
|

(
change to be acceptable.

|,

\_ fEnvironmental Considerations .

.

We have determined that the amendment does not authorize a change in
affluent types or total amounts nor an increase in power level and
will not result in aiy significant environmental impact. Having i

made this detenninatit,n, we have further concluded that the araend-
+

,

'
ment involves an action which is insignificant from the standpoint '
of environmental impact and pursuant to 10 CFR 551.S(d)(4) that an

!environmental impact statsnent or negative declaration and environ-
mental impact appraisal need not be prepared in connection with

|the issuance of this amendment.

|

Conclusions ;

We have concluded, based on the considerations discussed above. '

that:- (1)becan9 the amendment does not involve a significant'

increase in the probability or consequences of accidents previously :
1considered and does not involve a significant decrease in a safety
t

margin, the amendment does not involve a significant hazards
consideration. (2) there is reasonable assurance that the health
and safety of the public will not be endangered by operation in-

the proposed manner, and (3) such activities will be conducted in

.
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(f) If two consecutive integrated leak rate tests fail to meet !

ti.e specifications contained in this section, then an ILRT j

shall be performed at each plant shutdown for refueling or :

approximately 18 months, whichever occurs first, until two i
i
-

consecutive ILRTs meet the acceptance criteria. After the i

above special retest requirement is satisfied, then the .

itesting schedule outlined in 3.7.E may be resumed from the,

date of the last special test (i.e., 3-1/3 years after !
-

;
completion of the second consecutive satisfactory special !

I

test). I.-

All leakage rates determined by(a test pressure less thancontainment design or designi

-

|
(g).

the applicable design pressure
basis accident) shall be corrected using the following fomula {,

.i
q

,

Lg=L,(P/Pe)1/2t !
*

Lt = % maximum allowable leakage rate, at test pressure. |

i

L, =' % leakage rate, at extrapolated pressure.-
>

Pt = Test pressure (PSIG).
<

.
,

t

P,= Extrapolated pressure (PSIG).
'

-

Acceatance criteria on allowable leakage for the ILRT is |
|

.75|-t*
:
i

.

|

'

.

1

i

:
,

!*

I
|

.l

:

!

3-8
|
1

knendment b. 21
.

*
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ATTACEMENT 3'

.

$ '

'
,

'

at the onset of an accident, there is no assurance that the water to be used J
for emergency core cooling and containment spray will be maintained within !'

chosistry condittens during recirculation to einisite the probability for !
chieride-induced stress corrosion cracking of austenitic stainless steel |
components and to mininite chemically induced hydrogen poneration (i.e. ,

|corrosion induced). ,

i
,

In a letter dated June 17, let', the lir.ensee maintained that 20 years of '
i

operating experience and the ongoing !$1 progree have demonstrated the ade- '

| quacy of the existing limits and Technical Specifications in view of the actual |
salinity of Lake Michigan. Recent operating experience with falso initiation

!of the emergency core cooling system has shown that such events are manageable. ''

As noted under SEP Topic V-12. A (Section 4.18), the staff does not consider
.

:

the differences between the plant Technical Specification limits and the |
requirements for new plants to be significant. !I

Offsite doses for these events are evaluated under Topic XV 18 (Section 4.20), i
!

as part of the Systematic Evaluation Program. Hydrogen generation free chemical
reactions between metals inside containment and the containment and core spray
water will be evaluated under the TM! Task Action Plan (Task II.8.7 in WRIG- !

|

i

0660) and Unresolved $&fety Issue A-44 in WREG 0705 generically in the future.
! In the interia, hydrogen poneration does not pose a serious threat for 8tg Rock

,

i!

Point because of the large containment volume in relation to the core site and !i because containment failure as a re6 ult of hydrogen explosions was not a demi- !The low probability of a core-nant contributor in the PRA accident sequences.
degrading accident, coupled with the reduced tesperatums that would exist after I.

,

I
en accident, significantly reduces the potential for chloride-induced stress! In addition, even if such corrosion were to occur, it would I
corrosion cracking.
occur over a relatively long period of time and only in randes locations, se |I ,

i
that the staff would not expect it to affect the consequences of the accident !

or the ability to maintain the plant in a safe condition following an accident. |
Thenfore, the staff concludes that the existing chemistry limits and inspec- ;
tions are sde uate.

4.20 Topic VI 4, Containment Isolation $ystee
!

10 CFR 50 (CDC 54, 55, 56, end $7), as implemented by SRP 5ection 6.2.4 and j'

Regulatory Guides 1.11 and 1.141, requires isolation provisions for the lines
penetrating the primary containment to maintain an essentially leaktight bara
tier against the uncontrolled release of radioactivity to the environment.
The topic evaluation of the containment penetrations at Big Rock Point has
identified several areas that do not confors to current licensing criteria for

The staff's limited PRA for Big Rock Point rates thecontainment isolation.reduction in containment leakage probability as a result of improving the
isolation of electrical faults as being of low risk significance because of
the high likelihood of containment valve leakage (0.1/ demand compared with a

'

contribution of 1 x 10-4/ year fren the specified penetrations) as a failure
The dominant contributor to containment leakage (0.1) is a failure of

;

an operator to close valves VPI-1 and YPI 2 or VPI-3 in penetrations N 28 and

'

mode.

M-29 if a leak develops. However, the design of these lines was found to con-
,
'

fore to current licensing criteria in the topic evaluation.
.

4-21Big Rock Point SEP
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|
s. |.

!
. |

4.20.1 Administrative Controls '

,

The isolation volving arrangements for the following test, vent, and drain !
lines, associated with containment penetrations, differ from that required by Ic:rrent licensing criteria' l

!Penetration 1y1 v.t
{

N-11 VFW1H and VFW171 |
N-17 undesignated vent valve on Drawing M-100

{N 27 VFP 170

||!
N it VPI-101
NM VFP 167, VFP 168, and VFP-169

(
The licensee has committed to administratively centrol these valves, except ifcr valves VFW 171 and VP!-101. Valve VFW171 is en a feedwater sampling line iwhich eest be open to provide continuous sample flow. The sample'line is ;

outside containment and the boundary fonned by the redundant containment :1 solation valves and the test line containing valve VFWIN. Because the test |line containing valve VFW-1M will be administratively closed and kg applying !the single fatture criterion to the containment isolation valves, tw staff '

concludes that valve VFW171 need not serve as a containment boundary. Valve !VPl*101 is in a drain line for the core spray system pump return addressed in
!lections 4.20 and 4,20.3. '

t

The staff finds the licensee's proposal to administrative 1y contre) these i
L

valves with locks or seal closures acceptable, provided that each of these
|lines is also equipped with either a pipe cap (in accordance with the ASME
!

i Code) or a redundant isolation valve, ty letter dated September 13, 1943, the i
| licensee provided suitable controls for all of the valves. j
i. . ,g 4.20.2 Instrument Lines

i
i i

Tin isolation provisions for the following instrument lines, associated with '

ccntainment penetrations, differ from that recommended by Regulatory Guide 1.11: !
!, Penetration Instrument / valve i

!
!; N-10 Main steam / turbine control systes
|' > (VTO-1A, PT-151. PT 175, PT-176, VFV 165, YFW166) !

N-27 YPI-137. VP! 157 i
H=36 VP!-1 H , VPI-166 '

H-89 RP-12.3
L H>90 RP-12.4 i
| N-96 VCI-15 i

N-03 RP 12.2
'

-

N 99 RP-12.1 i

The instrument lines associated with penetration N 10 are a part of the turbine {control system. The licensee has detemined that the radiation levels following ;
an accident are low enough to pemit manual isolation of these lines (notes ;
the pressure instruments have root valves), and the licensee has ceamitted to '

I
,

|

j

lig Rock Point SEP 4 22
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*
!. .

|
'

I

develop appropriate procedures to identify the conditions under which these
,

lines should be isolated. This work is scheduled to be completed by July j

|1984.
!The instrument lines associated with penetrations H 36 and H-27 are spares.

The licensee has committed to seal-close the valves on these lines. The staff f

finds this proposal acceptable, provided the valves are included in the admin-
'

i

istrative check itst to periodically verify the isolation of these lines. The

remaining penetrations (M-89, -90, -96, 98, and -99) are sensing lines for i

c:ntainment possure. The pressure instruments provide signals for engineered i

safety features and postaccident monitoring. Modifying these lines to provide !

sutomatic isolation would jeopardize that function. The integrity of the
*

lines and instruments is verified during each containment integrated leakage
rate test. In addition, the limited PRA concluded that leakage free such
small lines does not significantly increase overall risk. On the basis of
these considerations, the staff concludes that no further action is necessary, j

'

4.20.3 Local Manual Valves on safety Systems :

The isolation provisions for the following containment penetrations differ
,

|from the explicts requirements of GDC 55 and 56, in that manual rather than
automatic isolation valves are used: |

| :

Penetration Valve I

.

'
H 27 VFP-30

|,

H-28 YP! 1, VP! 3
i

H-29 VP! 2, VPI-3, VPI-9
:

H-36 VFP 29 ;

H 112 VPI-104
|

H 113 'IPI-4'
t

!
All of these lines are associated with the core spray, post incident cooling, I

and fire water systems, which serve safety related functions to mitigate the
;

consequences of accidents. !

i

VPI-1, -2, and 9 are located inside the containment and would not be accessiblei
i

following a significant accident. VPI 9 is currently locked-closed and under
;

administrative control. VFP 29 and -30 are closed from the control room asi
part of the procedure to switch from injection to recirculation cooling following FVPI-104 is a locked-open vent valve in the core spray systes, inan accident.| a line that returns to the containment floor drains; a check valve inside the [

containment isolates this line in the event of a treak in the line outside,

'

| containment. VPI-3 is a locked-open isolation valve in the consen core spray

|
suction line outside containment.

i

|
The licensee has concluded that most of these valves should be locked open to i

,

ensure the safety function following an accident. In addition, the Ifeensee -

| concluded that procedures for remote isolation of these lines is not warranted'

| because isolation at the wrong time by human error eight exacerbate the condi-
tions of the accident. However, if any of these systems had to be taken out

I of service after an accident, the operator would want to close these valves to'

minimize leakage outside containment. This is an example of the procedures to
be developed in section 5.3.3.3.

| Sig Rock Point SEP 4 23
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* |

The staff concludes that automatic isolation for these penetrations is not 1

warrented because of the safety functions provided by the associated systems !

and the low likelihood of a passive failure in these systems fellowing an |
eccident. However, because most of the locked-open isolation valves could be i

used to mitigate the effects of pipe breaks in the associated systems, the !
licensee has comeitted to develop appropriate procedures to describe the j

ctnditions under which these valves should or should not be closed and identify i
the indicators available to the operator te verify those conditions. This !

'

project is scheduled to be completed by July 1984. !
!

4.20.4 Local Valves on Nonsafety Systees ;

!

The isolation provisions for the following containment penetrations differ i
free the explicit requirements of GDC 55 and 56, in that manual rather than i

automatic isolati6n valves are used

Penetration V, gly,3 !
!

H-10 VTG 101 and VN-5T 01
H-11 CV 4000 and CV 4012 +

fH=17 VRW 52
'

!
,

H-10 CV-4105
H-20 VA 14 i

H>23 VCU-13 !

H-25 VA 7 i
'

l .

|. The line associated with penetration H 10 is the main steam line drain. This [
issue is addressed in the context of the isolation provisions for the main i

,

i steam line itself in lection 4.20.5. j
!

Fcr the remaining penetrations, except H-18, the licensee has concluded that !i

L the valves ident' fied do not serve a containment isolation function because I

existing, redundant isolation provisions already exist, ss follows: I
t

Penetration isolation barriers |
H-11 YN-9, VN-304, and VN-305 i

| H-17 CV 4049. VRW 313 |
H-20 and H 25 Closed system inside containment with check valve :|
H-23 CV 4091 CV 4092, and CV-4093 |

;

These isolation barriers are all inside containment, rather than one inside 1

and one outside as required by GDC 55 and 56. However, the lietted PRA for t

Big Rock Point and other plants has found that the valve location does not [
significantly affect the penetration failure probability; that is, the probe- ;

bility of a kreak between the outermost valve and the containment is small ,

compared with the probability of failure of all isolation valves. In addition,
many of these valves are normally closed. The closed systems associated with i

penetrations H-20 and H-25 (service air and instrument air) normally operate ,

?at a pressure higher than the peak containment pressure, providing a constant
leakage check, and these systems would have to passively fail upstream of the i

check valve to create a leakage path outside containsent. ;
,

!
:

Big Rock Point SEP 4-24

<

.

---,,-----..e~,....._.m___,,. _ . _ _ . -_ _ , _ _ . _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . .-



_ _ . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

;

*

. . ,

t

. :
1

| !<

i

In a letter dated June 22, 1983(c), the licensee evaluated the reliability ofBecause of the potential for airthe instrument and service air systems.
,

:

inleakage to the containment as well as failure of the check valve to restrict
f

leakage when the compressors are inoperable, the licensee concluded that
,

I
implementing a leakage test program for these systems would be worthwhfie. 'f
The licensee will begin this testing program during the 1984 refueling outage !
and monitor the results until sufficient data have been developed to draw a-

definitive conclusion.
In a letter dated December 22, 1983, the Itcensee concluded that valves VFW-9 I

and -304 in the feedwater systes do not serve a containment isolation function. ;

even though leakage through thee has contributed to integrated (Type A) test
failures, because the system would likely be in operation following an accident. ii

However, for an accident caused by a break in the feedwater line, these valves :Nevertheless, on the basis of the risk|
would serve an isolation function.
perspective and the typical procedures for such accidents, the staff concludes ji
that the existing isolation provisions are adequate, '

In a letter dated February 2,1984, the licensee connitted to install an auto-
,,

'

matic operator for valve CV 4049 during the 1984 refueling outage.
;

I

,

For penetration H-18 (domineralized water), the licensee has detemined that
t'

the remote manual control valve CV 4105 can be isolated by a hand switch in
,

the control room. The licensee has committed to review the existing procedures |

to confire that the operator has adequate instructions to determine when to1

i close this valve, !

On the basis of these considerations, the staff concludes that these isolation
| provisions are adequate and no additional actionn are necessary. ;

4.20.5 Main Steam Line Isolation Valve
,

i

The main steam line is equipped with only a single isolation valve (MD-7050,
' - with valve MD 7065 on the upstream drain), rather than redundant isolation.

In the topic evaluation, the staff recommendedvalves as required by GOC 55.
that the licensee qualify downstream valves in the main steam system as contain-

,

However, this action would require automatic closurement isolation valves.with a diverse isolation signal and leak testing for these valves.

The licensee evaluated various lost testing programs using PRA to develop
| The results of this evalua-

cost-benefit estimates (see Appendix H, Issue 10).22,1983(c). The licensee concluded
,

tion were presented in a letter dated June '

that a protras for periodic stroke testing of the main steam line isolation
'

|

The licenseevalve (MSIV), to improve valve reliability, should be pursued.
has estimated that the cost of adding a second isolation valve, to conform to
current criteria, would be approximately $150,000. The corresponding reduction|

1 Conversely,
in exposure was estimated to be 33.8 person-ren/ reactor-year.
the licensee estimated that a testing program to improve the reliability of

1

the existing isolation valve would be approximately $4 000 with an exposureTheactionrecommendedInthetopicevaluationI

reduction of 20.2 person ree.
would fall somewhere between these two estimates.

The staff has reviewed the licensee's evaluation and, although several of the
;

assumptions are questionable, agrees that the cost of adding a second isolation
|

|
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valve is not warranted. This conclusion is based, in part, on the conservative ( i

assumptions in the offsite dose evaluations performed in conjunction with SEP
Topic XV-19. ;.

| Currently, the containment integrated leakage rate test is the means of deter- !
sining the leakage integrity of the M51V. The periodic testing proposed by !'

the licensee is directed at determining the ability of the valve to shut, as ic
opposed to the ability of the valve to restrict leakage. The staff believes |.

' that both functions are important. Consequently, the staff concludes that the
i licensee's proposal to develop a periodic testing progree is acceptable,

provided that the evaluation include a stucty of the feasibility of conducting
periodic leakage integrity tests against some baseline condition. The licensee's

|, operability testing progree development is scheduled to begin in 1985, and the r

data collection and analysis to prove desired reliability is scheduled to be i

completed by March 1949. The licensee is continuing the evaluation of the,

' staff's proposal to provide automatic closure of the downstream valves. In the
interie, the licensee will monitor the results to determine whether any trends

,

|
require a more immediate action.

1 4.20.6 Closed Systems
,

The following containment penetrations are associated with closed systees in-
side containment that have no containment isolation valves and so differ from I

,

the explicit requirements of GDC 57:

Penetration System j

H-9 Emergency condenser vent '

L

H-12 Service water return
H-13 Service water supply |

H-14 Heating steam |
,

'

H-19 Heating condensate

The emergency condenser (penetration H 9) is being reviewed in conjunction
with Topic !!! 5. A (Section 4.10) with regard to the ability to detect leakage !

and take corrective action. For the heating and service water systems, the .

Oicensee evaluated the cost-benefit of installing containment isolation valves )
in his June 22, 1943 submittal referenced eartier. The 1tcensee has concluded
that the estimated exposure reduction (3.2 person-res/ reactor year) does not
justify the cost (5150,000).

'

The staff agrees that the cost of adding isolation valves is not warranted,
provided the system integrity is periodically verified to qualify the system
as an extension of the containment. The licensee's evaluation did not consider
the cost-benefit associated with periodic testing to verify the system integ-
rity. Therefore, the staf f recommended that the licensee develop a periodic
inspection procedure to identify and correct significant systee leaksge.'

The licensee has concluded that the existing roving patrols inside the contain- !
Iment provide adequate surveillance to identify significant degradation in

these systems. In addition, the leakage detection system (see Section 4.16) I

is capable of detecting leaks as small as 0.02 gpe. The licensee has estimated !

j that the probability of a breach in these systees is more than two orders of )
magnitude below the probability of the dominant containment failure modes,

|
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even then, the systems would likely be at a pressure higher than the containment
pressure so that any leakage would be into the containment.

On this basis, the staff concludes that the existing surveillance conditions
are sufficient and, therefore, no further action is warranted.'

4.20.7 Appendix J Leak Test Requirements

23,1982(a), a number of exemptions to the centainment leak testOn November
requirements of Appendix J to 10 CFR 50 were granted to Big Rock Point. The

:

forwarding letter for those exemptions and the safety evaluation that was j
J

attached indicated that several issues in the Appendix J review were being
deferred to the integrated assessment in the SEP. The following sections I

describe the resolution of those items.
;

,

.

;
4.20.7.1 Containment Airlock Testing Frequency

;
.

:

| Currently, the containment airlocks (equipment, personnel, and emergency) are
leak tested every 6 months. Appendix J to 10 CFR 50 requires that airlocks be !

!leak tested within 72 hours after each use or every 72 hours if the airlocks,

are used daily. Therefore, the explicit requirements of Appendix J to 10 CFR 50 :
i

The Appendix J safety evaluation proposed reduced pressure leakare not met. I

tests within 72 hours after each use or every 72 hours during frequent use in
.

'

addition to the 6-month tests as an acceptable airlock leak test schedule. ,

t

The licensee has concluded that frequent use of the personnel airlock is |
( necessary for the safe operation of the plant; the personnel airlock is used

i

Airlock testing is time consuming (requiring at leastmany times a day.
4 hours to obtain statistically significant data), even for a reduced pressure i

t

test, because the entire airlock must be pressurized. The airlocks are all of
the single seal design, not the double seal design which allows testing by

;

pressurizing between the seals. During testing of the personnel airlock, ';

entry to containment is curtailed because the only available entrance is the
emergency airlock. The emergency airlock is opened daily as a personnel
safety measure to ensure operability. The equipment airlock is used a couple

i

of times a month. Each of the airlocks is tested every 6 months, and each
airlock is covered by a preventive maintenance program, including seal inspec-

i

tion and cleaning. Moreover, the as found. leakage observed during the 6-month '
tests has been quite low. The leek rates have averaged 35 to $5 (closer to 35
since 1974) of the maximum Technical Specifications leakage limit. The require-
ment of additional tests, even reduced pressure tests, would (1) place a
burden on plant operations and (2) provide no increase in safety based on the

.

record of the 6 month leakage tests. Installation of doors with testable ,

seals (double-seal design) would be expensive.

On this basis, and on the basis of infonnation from the limited PRA for Big
Rock Point, the staff concludes that the present airlock leak test frequency
is acceptable, provided the seals are periodically replaced in accordance with

In a letter dated February 2,1984, themanufacturer's recommendations.
licensee committed to inspect these seals in accordance with the manufacturer's
recossendations, which the. staff understands include replacement as necessary.
NRC action on this exemption request will be completed following issuance of
the Final Integrated Plant Safety Assessment Report.

j
1
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i 4.20.7.2 Testing of Maia Steam and Main $ team Line prain Isolation Valves j

iCurrently, the Appendix J Type C leak tests of the main steam isolation vs1ve
|-

and the main steam line drain valve are performed using water as the testing
medium. Because these valves are not normally pressur< ted with fluid from a !

i

seal systee, Appendix J requires that they be tested with air or nitrogen, i

The licensee has concluded that testing of the M51V and the drain valve with ,

air or nitrogen is not feasible. Because these valves are single valves, not i

a pair of valves in series, the common testing method of pressuriting the i

|. piping between the two valves in series cannot be done. i

An air test of the MSIV and drain valve would require pressurizing a very
large volume of piping with many other valves being used as isolation valves;
this would be an impractical test. These valves are tested with air as part

.

',

of the integrated containment *aak rate test every 40 months. They are also
tested with water during hydrostatic testing of the primary systes at each *

,

refueling. Leakage during the hydrostatic tests is measured as drops of water'

per second.

In a letter dated February 2, 1984, the licensee coenitted to develop end
implement a procedure, including any necessary modifications, to permit pneu-
notic testing of the M$1V beginning in the 1985 refueling outage. This
procedure would not include the main steam line drain, because of the system
configuration; however, that valve is normally closed, the line is small, and i

the leakage integrity is verified during both the systes hydrostatic test and I

the containment integrated leakage test. In discussions with the licensee, the
licensee has committed to develop a suitable test for the drain valve or to .

cut and cap the line downstream of the valve. Therefore, the staff finds

the licensee's proposed action acceptable.

4.20.7.3 Testing of Isolation Devices for Closed Systems Inside Containment
'The leak rate testing of isolation boundaries for the following systems, which

are closed systems inside containment and which penetrate containment, was
deferred to the integrated assessment because Topic VI-4 initially identified
the possible need for additional isolation valves in some of these systees:

(1) service air ,

'

(2) service water
(3) heating and cooling
(4) instrument air
(5) integrated leakage rate test (ILRT) reference volume .

'

(6) shutdown flushing
l

The licensee has concluded that lines associated with these systems would not
rupture or leak significantly because they contain no high-energy fluids and
have no openings to the containment atmosphere that provide a path to the

'

environment. These lines are subject to the same environment as the contain- I'

ment shell and are provided the same surveillance for leakage during the ILRT. !
As further protection against leakage, the service water, service air, and
instrument air systems normally operate at pressures greater than the maximum !1

pressure during loss coolant-accident (LOCA) conditions. The instrument air !

and service air systees are addressed in Section 4.20.4. These two systems i

have check valves inside containment and gate valves outside containment.
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ATTACHMENT 4 ,

.

AMBIENT TEMPERATURE DATA - DURING CILRT TEST
r

Temp 'T
ILRT Outside Operations U.S. Coast

i Date Time RTD Los Guard

Stabilization 07/25/89 1600 83 82 |

1800 82 83 'l
'

2000 78 80 .

2200 75 75 i

07/26/89 000 73 74

200 74 74 r

400 73 75 j
!

600 73 76

800 78 82 a

1000 86 87 |

1200 86 87

1400 85 88

Hold Test 1600 85 85
1800 79 80
2000 78 78 -

2200 76 76 76

07/27/89 000 77 77 77

200 76 77 76

400 73 80 76

600 72 74 71

800 74 72 71 |.

1000 82 80 '7

1200 72 73 70

1400 78 83 79 |

1600 77 82 76

1800 76 82 74

2000 73 79 73 ,

Verification 2200 70 75 69 ,.

07/28/89 000 66 68 66

200 65 67 65

400 65 66 64 ,

600 63 64 64

800 63 62 59 :

1000 67 69 -

|

|

|

1

-

j mil 089-0485A-BT01
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ATTACHNENT 6
;

.I
|.To calculate the temperature change required to mask a leak rate of .75La the

change of volume per 'T must first be determined. From this, the change in i
;

mass per 'F can be derived. ,

Volumeofanidealsphere=heR' ,

>

!

Also, the circumference of a sphere is 2sR or eD.

For Big Rock Point, :freum. = s x 130 f t x ggf"-4900.8845I inches

:no incremental expansion of the circumference is given by:
i

,

AL = L=&T
i

\Where L = Length (or the circumference), inches = 4900.8845

= = coef, of thermal expansion = 7.7 x 10 6 ., 1",,
;

AT = Change of temperature. 'T
i

6 x AT or ;
AL = (4900.8845 in.) 7.7 x 10 n 'T

i

AL=.037737 HAT f
,

?

The change of R is thent
;

AR = h = .037737 h x h
t

4R = 6.006 x 10~8 h x AT {

i

,

:

ne change of volume per 'r ist !

'
6Vol = e (R + 6R)8

3

= 4.1888 [65 ft x 12i"+6.006x10 shat)
*-

3 gt

.

mil 089-05098-BT01
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| For a 1*r temperature change

Vol1-4.1888[780in+6.006x10s$n,3,7),-

| = 4.1888 [780.006006 in):

= 4.1888 [4.74563 x 10+e) insI

s= 1.987849 x 109 in xs
172 n' = 1,150.376 ft

,

' For a 2'F temperature change
-

Vol 2 = 4.1888 [780 in + 6.006 x 10 s x 2]8

= 4.1888 [780 in + .012012 in)s

= 4.1888 [4.74574 x 10+8 in') = 1.98789 x 109 in8
I s= 1.98789 x 109 ins I 28 n, = 1,150.402 ftx

The volume change per 'F is then

V3 -Vi , 1,150,402 fts - 1,150.376 ft8 I= 26 '"
l'F l'F T

' The associated mass change per 'F is then:
'

AVol
*D

'F air @ 13.5 psig

lba
air @ 13.5 psig " 'I4II P#''''' P

Therefore:
fts ibe

= 26 vy- x .1417 lbaAmass - 3.7g,, 7.F

From this relationship, the temperature change required to mask the .75La
leak rate can be derived by dividing the theoretical decayed mass at any given
time by 3.7 lba/'F. For BRP the .75La leak rate is 14.095 lbm/hr. A straight-
forward conversion to temperature indicates the magnitude of temperature change
necessary to mask the limiting .75La leak rate.

For example tfter 24 hours of hold test the required AT (skin temperature) ist

AT = [14.095 * ] (24 hr) ( 3f7 lbm) = 91.4 F

mil 089-0509B-BT01
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ATTACHNF.NT 7 !
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r i
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i

h
'

-

he argument that the diurnal effects did not mask a leak equal to .75La can i
Using the ideal gas law, and assumed leakage of

|be verified mathematically.
.75La and the measured values for containment pressure,.a new average RTD

|
,

'

value can be calculated and compared with the actual measured value.'5
i

' D e new average RTD value is calculated from the following equation:
3

r. >

;

T = II ~Ivap) Yave ;

RM i

,

Where I
.

calculated average RTD corresponding to a leak of .75La, ('R)L.

T -

P,y, - measured average total pressure, psia >

P ,p - measured vapor pressure, psia :y s
containment free volume (assumed constant), ftV -

ideal gas constant, f t-lbf /lba 'R
R -

- containment mass corresponding to .75La, 1bsH

Af ter 28 hours of the hold test, the near.ured containment internal conditions f
:

were

RTD,y, = 78.32*F P,y, = 28.090 psia P ,p = 0.3552 psiay

f
| The quantity of mass allowed to leak (corresponding to .75La) af ter 28 hours i

ist '
:

(28 hrs) x (14.095 lbs/hr ) = 394.7 (1bs) i
e

,

Therefore
8 8

, ( 28.090 - 0.3552) (912891.4) (144 in /f t )
(53.35) (127003.68* - 394.7)7

L '

!

1
i = 539.77 'R - 459.67
|

= 80.l'F
(

Since the calculated average RTD value of 80.I'F is larger than the measured i

avercge RTD value of 78.32'T (notes RTD accuracy 10.002), a leakage of .75La
was not masked by diurnal effects.

I

A graph of measured average RTD versus calculated average RTD for the duration )
of the hold test is included on the following page. |

*The value of 14.095 lbs/hr is the slope of the .75La line.
,

|

**The value of 127003.6 lba is the initial mass calculated at the start of the
hold test.

|

mil 089-0514A-BT01
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WATER INVENTORY BALANCE

1) Level Decreases !.

a) Steam drum level from c/L - 1.5" to c/L - 3.5" |
.

Diameter = 77-15/16"
Length = 36'-10" ,

- !

Volume = ( 7f *f'jf" ) (36.83 f t) ( 12 i it }
,

s= 39.9 ft
:

b) Rod drive sump f rom 4.6" to 4.4"
,

From Tech Data book

4.6" = 109.36 gal
4.4" = 104.04 mal

' 5.32 galTotal =

5.32 asi
7.48 gal /ft' * 'I I",

c) RCW tank from 7'-4" to 7'-0"

(100 gal /in) x (4 in) = 400 gal
i

400 mal
7.48 gal /ft, = 53.5 ft ,

,

a + b + c = total decreases :

8
39.9 ft* + 0.7 ft8 + 53.5 fts = 94.1 ft

,

2) Level Increases
fd) Enclosure clean sump from 2.9" to 9.0"

From Tech Data book

9.0" = 132.3 gal
,

38.5 mal2.9" -

93.8 galIncrease =

93.8 mal 12.5 ft7.48 gal /ft, =

mil 089-0513A<BT01
. - .. . - - . . _ _ _ - . .- - -- _ . .-- ._ . _ - - _ - . _ _ - . - - . . _ .
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|

i

e) Enclosure dirty sump from 3.9" to 34.0" J

From Tech Data Book |

A 32" sanometer reading corresponds to top of sump. The 34" reading i

is 2" above top of sump. ,

i
'

Therefore there was 2" of water on the floor of the Rectre Pump Roos
and the CRD Access Room. This corresponde to 565.5 gallons of water
in addition to the water contained in the sump pit.

32.0" = 615.7 gal
51.2 mal3.9" =

Increase = $64.5 sal

Total for dirty sump = 564.5 + 565.5 = 1130.0 gal,

1130 mal 151.1 it,
7.48 gal /ft, =

f) Surge tank from 36% to 40!

From systen description volume = 4750 gal

(.04) (4750 gal) = 190.0 gal
190.0 mal s25.4 ft7.48 gal /ft, =

d + e + f = total increases
s12.5 fts + g3g,g ggs + 25.4 ft' = 189.0 ft

Unaccounted water volume = (d + e + f) - (a + b + c)
s8 = 94.9 ft= 189.0 ft' - 94.1 ft

Equivalent air mass = (.1417 lbs/f t') (94.9 ft')

= 13.45 lba of air

g) Calculation of I/ day for penalty

1/ day =g7h, ,; x 100 = .01059 t/ dayI

*The value of 127049.1 lba is the Y-intercept of the .75La line.

M!l089-0513A-BT01
- -- . . _ , _. , _ _
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Purpcset
i

To determine additions to be added to the contaiament leak rate due to changes
'

in pressure in the Control Rod Drive (CRD) accumulators and the Liquid Poison ig
System (LPS) charging header.

Assumptions:

1. Post test pressure increases in bottle pressures are caused by temperatura'

effects. These bottles are assumed to have zero leakage. The change in
mass calculated is assigned to all other bottles of lesser final pressure
(6P).

2. Pressures are corrected 10 psi for readability and gage accuracy of 1% full'

scale, corresponding to CRD = 20 psi & LPS = 50 psi ,

References:

Enginesring Thermodynamics, J.B.. Jones & G.A. Hawkins, John Wiley &1.
Sons, 1960 ,

2. Handbook of Operation and Service Instructions, Greer Hydraulics '

Inc., January, 1962

A. Pressure and Temperature Corrections for CRD Accumulators

1. Time: All corrections will be based on a 24 hr period to coincide
with corrected period for test data. All initial data was recorded on
7-24-89; all final data taken after 2400 hrs on 7-29-89. Therefore,

96 hours is used for the time period between readings.

2. Mass: For conservatism all mass calculations will be based on the
lowest recorded temperature and highest recorded pressure during the
test period. This will produce the largest mass based on Pv = RT (ideal
gas equation).

3. Compressibility: Per Reference i page 89, the compressibility of Na at
<2100 psi is negligible for the small LP experienced (30 psi). Therefore,
compressability concerns are considered negligible.

4. Nn vs. Air: Because air and Na have nearly identical gas constants
(Reference 1 page 152), tbc rasses can be added together to form a
reasonably accurate total leakage from containment.

.

mil 089-0519B-BT01
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' - 5. Sample calculation for Accumulator A-3 See Table 1 .

i = 650 psig (Corrected for gage accuracy and readability.)a. P =

590 psig (corrected for gage accuracy and readability.)Pg
.'

b. Temperaturc = 66'F (lowest temperature recordad) ,

c. Volume = 1160 ins = .6713 ft8 (Reference 2)On i
t

I' d. Calculation of specific volume

Pv = RT ,

Wheret P = Absolute Press (psia)
/ 1 8Specific Volume (ft /lba) -

y=

8V = Volume of Accumulator Boccles, ft

R=GasConstant=55.16f'f1hfforNitrogen
7

T = Temperature (*F)
r

i = Initial s

f = Final
8'/ft, = .3031 ft /1bmv = RT /Pg g t = (650 1.7 44

g(F/P)=.3031f9 8= .3332 ft /lba*

v =v g f 34,7)f .

e. Mass release due to 6P

.3b f f t' lbm 001 lbaMass = V/v - V/v =~ .= .33 2 ft 1bmg f

Corrections for time:

Mass = .2001 x 24 hrs /96 hrs = .0500 lbm/24 hrs'

6. Mass release due to temperature changes:

The maximum pressure increase was 20 psig. This increase is
assumed to result in temperature increases as mass was not added
to the system. The mass correction due to the temperature rise is
applied to all accumulators that displayed a pressure increase less
than 20 psig.

mil 089-0519B-BT01 ,
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Following the calculation format in section 5 above with ;

;

P = 640 psig"
g

" P = 660 psig
f

.

The mass release corrected for temperature ist
t

.0167 lbm/24 hrs based on AP = +20 pai

7. The total additional mass from all CRD accumulations is 2.0753 ,

1bm/24 hr from Table 1.
V; I

B. LPS Charging Header Nn Release Based on a Measured 6P
,

Temperature T = 66*F-

' Pressuret P = 2120 psig (corrected for g a p accuracy and readability.)
g

P = 1980 psig (corrected for gauge accuracy and readability.)
f

Volume: (16 cyl @ 1.73 ft* ea. + 50 ft of 1" dia. pipe.)
27.68 ft8+ .273 fts = 27.953 fes

;
..

.Specific volume calculation:

v = RT/P ,

g g
i

55.16 (460' + 66') =.9 / be
" (2120 + 14.7) (144)

v =v P /P
f g g f

-

I 8= .0944 = .1010 ft /lba*

g,

Mass release = V/v - V/v .

g f

53 , 3 = 19.350 lbm x 24 hrs /96 hrs = 4.8375 lbm/24 hrs.

=
4

y

mil 089-0519B-BT01
. . . - -. _- -- - . - ._. .--



t - ?g

e

b . .s o
4 .

4
t

g |c

[

k

C. Calculation of 1/ Day for Penalty
n :

CRD Accumulators = 2.0753 lbm/24 hr !
6

LPS Header = 4.8375 lbm/24 hr
'

Total additional correction = 6 9128 lbm/24 hr.

l'

6.9128
%/ day = 127049.1*x (100) = .00544 %/ day

v'.,

,,

'

i

!

!

,

|

i

r

'r

,

;

*The value of 127049.1 lbm is the Y-intercept of the .75La line.

mil 089-0519B-BT01
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November 1, 1989

i

*

i

2 Pages

001089-0017-NLO2



..

I-
'

,

e'
g .,y e= "

i
-

3

rpn mwtATOP PENALT!rS '

_

s

Table 1'
s'

Pressure' Corrected Teeperature . AP Total

|. Readin Readin s* Correction Correction 1.eakage

(psia _ (pets (#/24 hr) (#/24 hr) (#/24 hr)
M

, ,

A2 Before. 620 650

A2 After 620 590 .0167 .0500 .0647
-

A3 Before 620 650 i

I 'A-3 After 620 590 .0167 .0500 .0667
'

'

A4 Before 580 610 1

A4 After 580 550 .0167 .0500 .0667 |
r

'A5 Before 610 640

A5 After 600 570 .0167 .0583 .0?$0

f' B1 Before 600 630

B1 After 620 590 0 .0333 .0333
;

B2 Before 600 630 , '

B2 Atter 620 590 0 .0333 .0333
!s

B3 Before 620 650

B3 After 620 590 .0167 .0500 .0667 q.

B4 Before 620 650

T B4- After' 620 590 .0167 .0500 .0667. |,

B5 'Before 640 670

B5 After 640 610 .0167 .0500 .0667

B6 Before 590 620

B6 After 600- 570 .0084 .0416 .0500

C l' Before 620 650

C-1 After. 620 590 .0167 .0500 .0667

C2 Before 640 670 *

C-2 After 660 630 0 .0333 .0333''

C3 Before 620 650

C3 After 620 590 .0167 .0500 .0667

C4 Before 600 630

C-4 After 620 590 0 .0333 .0333'
'

C 5. Before 610 640 '

C5 After 620 590 .0084 .0416 .0500
,

C6 Before 610 640

C6 After 580 550 .0167 .0750 .0917

D-1 Before 620 650

D-1 After 620 590 0167 .0500 .0667
i

D-2 Before 620 650

D2 After 620 590 .0167 .0500 .0667

D-3 Before 630 660

D3 After 620 590 .0167 .0583 .075

D-4 Before 610 640

D-4 After 620 590 .0084 .0416 .0500

D-5 Eefore 620 650

D-5 After 620 590 .0167 . 0500 .0667

D-6 Before 620 650

D-6 After 620 590 .0167 .0500 .0667

,
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CPD AOCtMULATOP PL'NALTIFS (Cont'd),

Table 1 (Cont'd)

Pressure Corrected Temperature AP Total'
'

Reading Readings * Correction Correction Leekage

,psta) (8/24 hr) (8/24 hr) (8/24 hr).M Case * (psta) (

.

D-6 Before 620 650

D-6 After 620 590 .0167 0500 .0667

E1 Before 620 650

.
After 600 570 .0167 .0666 .0833

3.E1
E 2' 'Before 600 630

E-2 After 600 570 .0167 .0500 .0667

E-3 Be fore 620 650

E-3 After 600 570 .0167 .0666 .0833

E4 Be fore 600 630

E-4 After 600 570 .0167 '.0500 .0667

E5 , Before 620 650

E5 After 600 570 .0167 .0666 .0833

E6 Before 620 650

E-6 After 600 $70 .0167 .0666 .0833

F-2 Before 620 650
d

F2 After 620 590 .0167 .0500 .0667
1

1

\ efore 620 650F3 Bj
F-3 After 620 590 .0167 .0500 .0667

F4 Before 620 650

F4 After 600 570 .0167 .0666 .08331
*

~F5 Before 620 650

F-5 After 600 590 0167 .0500 _.0667

2.0753Total

|

i

:4

L 1

L
|

|

*30 psi added to before reading and 30 psi sutstracted from af ter reading for gauge accuracy and
,

i' readibility.

|

'

NIO689-0404A BT01

'-
_ __ _ _ _ _ _ _ _____ _


