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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON D C 20086

Teant
SUPP FETY EVA F_NUCLEAR REACTOR REGULATION
STATION BLACKOUT RULE (10 CFR $0.63)
QMAHA_PUBLIC POWER DISTRICT
EQRT_CALHOUN STATION, UNIT 1
DOCKET NO. 50-285
1.0 INIRODUCTION

The NRC staff'c Safety Evaluation (SE) pertaining to the licensee's initial
response to the Station Blackout (SBO) Rule, 10 CFR $0.63, was transmitted to
the licensee by letter dated November 1, 1991. The staff found the licensee’s
proposed method of coping with an SBO to be acceptable, subject to the satis-
factory resolution of several recommendations which were itemized in the
staff's SE. The licensee responded to the staff's SE, and specifically to the
recommendations, by letter from W. G. Gates, Omaha Public Power District, to
the Document Control Desk, U.S. Nuclear Regulatory Commicsion dated

Pecember 11, 1991. Also, there was a teleconference between representatives
of the licensee and the NRC staff on November 26, 199].

2.0 EVALUATION

The licensee’s response to the staff's recomrendations are evaluated below.

2.1 Station Blackout Duration (SE Section &.1):

SE Pecommendation: After analyzing all the data in the licensee's submittal,
the staff finds that the licensee srould evaluate the plant for an 8-hpur
coping duration, or lower the minimum required copin? duration from 8 hours to
4 hours by choosing an EDG target reiiability of 0.975, instead of 0.95. If
the EDG reliability selected is 0.975, ronfirmation of this should be provided
to the NRC and included ‘- *he documentation supporting the response to the
580 rule. Retentior of - 0.95 EDG reliability would result «n a conclusion
of nonconformance to the SBO rule and would require that the 'icensee revise
and resubmit #s SBO response based rn a plant coping capability analysis of

8 hours.

Licensee Response;

For the determination of the extreme severe weather (ESW) classification, the
licensee noted that the NRC rad used equation 2.4.1 (NBS Building Science
Series 118, Reference 1) whereas the licensee used the approximate eguation
2.4.2. The licensee stated that either equation results in a return wind
speed of less than once in 1000 years (ESW 2).
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During a phone conversation between the licensee and the NRC on November 26,
1991, the use of Zo of 0.05 meters in the calculation of the wind speed using
equation 2.4.] was discussed. The NRC staff questioned if 0.05 meters was an
appropriate value for Zo. The licensee had subsequent conversations with the
author of References 1 and 2, Mr, Emi] Simiu, and he stated that the industry
used 0.05 meters because it was "average." He further stated that the
industry typically used equation 2.4.2 because it was more simple to use and
that the margin for error was appropriately 1 percent to 2 percent between the
two equations. After a description of the terrain at Fort Calhoun Station,
Mr. Simiu suggested that an appropriate value for Zo would L appropriately
0.03 meters 1f using equatien 7 .1,

The Ticensee also stated that the terrain around Fort Calhoun Station varies
from snowy surfaces during the wirnter to low grass and/or fallow-like fields
during the other seasons (the tallest field crop, located approximately one
mile from the plant site, i1s corn). The licensee referi.nced a document
entitled “Wind Effects on Structures" (Reference 2) and stated that according
to Table 2.2.1 of that document, the surface roughness length (Zo) for
terrairs similar to Fort Calhoun varies from 0.0] meter to 0.04 meter. This
is validated using ¢imilar analogies. Therefore, the value of

1o = 0.05 meters is conservative for Fort Calhoun Station.

The licensee concludes that even ucing the more restrictive and conservative
calculational method endorsed by SAIC, the correct ESW jroup is 2. Therefore,
selecting a diesel generator target reliability of 0.9% and a ESW group 2
correctly places Fort Calhoun Station in the d-hour cuf ina duration for a
station blackout event,

The staff's SC evaluation was based on the equations of tno NBS Building
Science Seriec 118. Ore of the factors of this equation is the roughness
length (Zo) which may vary from 0.03m to 0.10m. Using a value of 0.05 for
this factor, the staff’s consuitant calculated an extiene wind speed of

107,67 MPH which equated to a return period of slightly greater than once in
1000 years (ESW 2). However, considering the statistical accuracy of the
measurements and assumptions used in the calculation formula, the staff’s
consultant and the staff concluded that realistically, and for conservatism, a
value of once in 1000 years (ESW 3) was appropriate. The licensee has now
provided information indicating that the Zo value used for the calculation 1s
conservative, Therefore, after further review of the analysis and
calculations provided by the licensee, the staff finds the £ESw "2°
classification to be acceptabl:. This resuits in a 4-hour coping duration and
0.95 reliability target for Fort Calhoun.

2.2 Class 1E Battery Capacity (SE Section 2.2.2):

SE Recommendatijon: The licensee needs to consider an aging factor of 1.25 in
its battery capacity calculations, and verify that the batteries will have
sufficient capacity for 4 hours to power the required SBO oads. The licensee




also needs to verify that the Appendix R l‘?hting adequately replaces the
emerg: zy lighting, A1l information resulting from the above actions should
be included in the documentation supporting the SBO submittal that is to be
maintai~ed by the licensee,

Licensee Response:

The 1icensee states that the station batterfes will be replaced during the
1992 refueling outage. Therefore, the battery capacity calculations will be
revised to include the 1.25 aging factor for the new battery characteristics,

The Ticenses also . ites that in 1989, a plant walkdown was performed to
determine 1f the existing DC emergency lighting is sufficient to allow
operation's personrel to bring the plant to a safe hot shutdown condition in
the event of a control room fire (Appendix R, Section ./). Another walkdown in
1990 was performed by plant operators and training personnel to identify the
areas which need to be 1l1luminated in case of a Station Blackout. The
recommendations resulting from both walkdowns were incorporated into
modification MR-FC-89-061.

The licensee concluded that this modification, which was implemented in 1990,
has up?raded the DC emergency lighting throughout the plant. The licensee
will also reverify that emer?ency Jighting that will be available during an
SBO event is adequate to perform the required actions. This documentation
will be maintained by the licensee in support of the SBO submittals.

The staff finds the licensee's actions pertaining to the emergency lighting
and its commitment to replace the batteries to be acceptable,

2.3 Compressed Air and Main Steam Room Habitability (SE Sections 2.2.3 and 2.3.6):

5L_ggggmmgQgglignL_ggmﬁgg;;gg_Aigi The licensee should verify that the
Tocations from which the A*W flow-control valves and the ADV valves that are
to be locally operated are habitable during SBO conditions, and should include

the relevant information in the documentation to be maintained by the licensee
in support of the SBO submittals.

;L_Bg%9mmgndg;lgn‘_egin_ﬁlggm_ﬁggm; The licensee needs to perform a heat-up
calculation to verify habitability for the cperator to modulate the ADV while
maintaining communication with the control room during an SBO event. The

relevant information should be included with the documentiation to be
maintained by the licensee in support of the SBO submittals.
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Licensee Responie;

In the response to the above staff': concerns, the licensee indicated that the
ADV and AFW flow control valves #» e located in the same room and in cloce
proximity to each other. The licensee also stated that heat-up calculations
will be completed and maintained to verify the habitability of the areas where
ADV and AFW flow control valves are located. The above information will he

included in documentation maintained by the licensee in support of the SBO
submittals.

Staff Evaluation:

Based on 1ts review and the Ticensee's commitment, the staff finds the
licensee's response acceptable and considers the above cited fssues resolved,

2.4 Effects of Loss of Ventilation (Control Room SE Section 2.3.2):

- i The licensee ~~uld use an initial temperature for SBO
control room heat-up calculation 1o ower than that allowed by the 15 or the
administrative procedures. Also, t.e¢ licensee needs to verify that the
control room heat generation rate includes the heat loads generated by the
operators. The relevant information should be included with the documentation
to be maintained by the 1icensee in support of the SBO submittals,

Licensee Response:

In their response to the above staff concerns, the licensee stated that
administrative controls will be implemented to ensure corrective actions are
taken if the control room initial temperature used in the heat-up calculation
1s exceeded, In addition, the licensee indicated that the control reom heat
generation rate used in the calculation does include the heat loads generated
by the control room operators.

Staff Evaluation:

Based on 1ts review and the )icensee's commitment, the staff finds the
licensee's response acceptable and considers the above cnncerns with regard to

the effects of loss of ventilation in the contro! room, during an SBO event,
resolved.

2.5 Reactor Cpolant [nventory (SE Section 2.5):

§£_ﬂgg8mmgng’1ign; The licensee should verify by calculation and confirm to
the NRC staff, that there is sufficient RCS inventory to maintain that the
core 1s covered during a 4-hour SBO event. The calculation should be included

with the other documentation that is to be retained by the licensee in support
of the SBO submittals,
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Licensee Response.

The licensee stated that 1t reviewed the calculations that were performed to
calculate the RCS inventory at the end of the d-hour coping period and finds
the results consistent with the previously reported data. The calculations
were performed on a "best estimate" basis, consistent with Regulatory

Guide (RG) 1.155, “Station Blackout" requirements, usin? the CENTS computer
code. The CENTS code is the latest in reactor system simulation codes
developed by Combustion Engineering. The CENTS code incorporates a flexible
nodal arrangement with state of the art algorithms for two phase media.

The Ticensee also stated that the code accounts for downcomer effects and pump
seal leakage effects. The downcomer (cold leg) volume varies due to elevation
and pressure effects from the steam generator and pump loop seal. The dynamic
effects are calculated by CENTS which indicates sufficient inventory at the
end of the d-hour coping period to maintain that the core 15 covered with
water. The licensee further states that the leakage rates for the reactor
coolant pump seals were conservatively assumed to be 25 gpm which is very high
for the Combustion Engineering/Byron Jackson seal design. The final
resolution of Generic lssue 28. “Reactor Coolant Pump Seal Failure" 1s being
{ointly resolved by the Combustion Engineering Owners Group, of which the
icensee (OPPD) 1s a task participant.

The 1icensee concludes, after review of the RCS coping calculations, that
sufficient inventory exists to ensure the core remains covered during a 4-hour
SBO event and that no modifications are required.

Staif Evaluation:

The Ticensee used the CENTS computer code to perform their calculation., The
CENTS code is not an approved code, however, the staff feels *t~at the licensee
has provided assurance that sufficient inventory exists to cope with a d4-hour
SBO. The staff feels that the licensee has adequately addressed the staff's
concerns pertaining to reactor coolant inventory. The licensee's response is
acceptable, however, the licensee should maintain this documentation in the
SBO submittal for future audit/verification,

2.6 Proposed Procedures and Training (SE Section 2.6):

SF_Statement: The staff neither received nor reviewed the affected
procedures, The staff consigers these p ~ ¢4ures to be plant-specific actions
concernin? the required activities to th an SBO. It 1s the licensee's
responsibility to revise and implemer: . ¢o. procedures, as needed, to
mitigate .n SBO event and to assure '..t these procedures are complete and
correct, and that the associated training needs are carried out accordingly.

Licensee Response:

The licensee stated that a Station Blackout coping procedure (EOP-07) was
implemented in 1990. Other applicable plant procedures will be reviewed and
revisions will be made (if necessary) to comply with the SBO Rule.
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3.0 SUMMARY AND CONCLUSION

The staff has reviewed the licensee's response to the staff’s SE pertaining to
the SBO Rule (10 CFR 50.83) in their letter of December 11, 1991. Also, ther-
was a teleconference between representatives of the licensee 2 ' the NRC sta -
on November 26, 1991. The licensee provided detailed answers to al) the
staff's recommendations., The licensee's December 11, 1991, letter committed
to impiement the staff's recommendations by kovember 1993. The staff has
reviewed the licensee's confirmations and commitments and find them to be
acceptable,
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