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SAFETY EVALUATION REPORT

POST-FUEL-LOADING INITIAL TEST PROGRAM CHANGES

CATAWBA NUCLEAR STATION, UNIT 1

DOCKET NO. 50-413

During the performance of the Catawba Unit 1 preoperational test program,
some of the tests failed to satisfy their acceptance criteria as outlined in
Chapter 14 of the Catawba FSAR. By letter dated December 17, 1984, the licensee
requested that the NRC staff review and approve three proposed changes to the
post-fuel-loading initial test program as required by License Condition 2.C.(3)
of Facility Operating License NPF-31. These changes relate to the Reactor
Coelant System Flow Test, Reactor Coolant System Flow Coastdown Test, and thet

Pressurizer Functional Test. By letter dated January ?, 1985, the licensee
submitted his evaluation of each change in accordance with 10 CFR 50.59.

The staff has reviewed the information provided and evaluated, in the
following paragraphs, the safety significance related to each change.

A. Reactor Coolant System Flow Test

The staff has reviewed the licensee's request to modify the acceptance
criteria for the Reactor Coolant System Flow Test to include the phrase
"with allowances for measurement uncertainties" as a modifier for
" Reactor coolant system flow." The licensee indicated this change was
necessary because the flow measured in at least one of the loops during
the preoperational test exceeded the stated acceptance criteria.

The loop flow measuring device, elbow tap flow meter, has relatively low
accuracy for absolute flow measurements, but is adequate for its design
function, relative flow measurements. Therefore, the flow measurement
uncertainties must be considered when determining if the acceptance
criteria based on the absolute flow through the core are met.

The staff has reviewed the licensee's 10 CFR 50.59 evaluation, and agrees
that the limits stated in the acceptance criteria must take into account
the uncertainties. A more precise flow determination will be made late
in the startup program, but must be made at near full power to infer flow
from calorimetric measurements.

Based on its review of the licensee's 10 CFR 50.59 evaluation, the staff
finds that the licensee's evaluation and the requested change to the
Chapter 14 test acceptance criteria for the RCS flow test are acceptable.
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B. Reactor Coolant System Four Pump Flow Coastdown

The licensee requested changes to this test's acceptance criteria, FSAR
Table 14.2.12-2 (page 10), to reflect that the measured coastdown flow is
more severe (faster) then that calculated in the FSAR complete loss of flow
analysis. The licensee had performed a site specific analysis to show that
the DNB design basis is met. The method of analysis for this. event is the
same as described in the FSAR except the measured flow was used.

The licensee stated that the measured coastdown flow, which is approximately
5% less than that predicted by LOFTRAN Code and used in the safety analyses,
will not lead to any changes of the conclusions arrived at in the FSAR
safety analysis. The licensee reanalyzed the total loss of flow event
using the measured flow coastdown. The analysis submitted shows that the
minimum DNBR did not decrease but occurred slightly earlier in the transient.
Because the flow difference between the measured values and those assumed in
the FSAR is small and because of the above analysis results, the licensee
has asserted that this analysis is all that need be redone with the measured
flow coastdown.

In the review of the analysis submitted, as well as the FSAR safety analysis,
the staff notes that many events assume a loss of offsite power at the time
of reactor trip for compliance with GDC 17. These events may be affected
by the reduction in total RCS flow, but the magnitude of the effect would
depend on a number of factors. For example, the steam line break analysis
assumes a total loss of offsite power, but the minimum DNBR occurs at the
time of recriticality which is long after the RCP flow coastdown is com-
plete. Although there are many events that would be affected by the
reduction in flow, the licensee has not addressed these other events.

On balance, the staff agrees with the licensee that the overall effect of
the reduced flow will not lead to situations where previously met accept-
ance criteria would be exceeded. Moreover, the licensee stated in his
10 CFR 50.59 evaluation that the consequences of all previously analyzed
events will not be increased. However, the licensee has not provided
sufficient documentation to confirm this conclusion. In a telephone con-
ference with the licensee on January 3,1985, the licensee agreed to
supply, before exceeding 5% power, the following information for staff
review:

(1) A tame showing, for each FSAR Chapter 15 event where offsite
power is assumed lost, the time and magnitude of the minimum
DNBR and the time and magnitude of the maximum RCS pressure.

(2) An assessment, for each event where offsite power is assumed
lost, of the impact on the event consequences of the reduced
RCS flow (i.e., minimum DNBR, maximum RCS pressure, maximum
cladding temperature, or offsite radiological dose.)
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Based on this commitment combined with the licensee's 10 CFR 50.59 evalua-
tion, the staff finds the licensee'.s evaluation and the requested change
to the Chapter 14 test acceptance criteria for four RCP coastdown test are
acceptable.

C. Pressurizer Functional Test /PORV Opening Time

The licensee's low temperature overpressure protection analysis, described
in Section 5.2.2 of the FSAR, utilized a PORV stroke time of 2.0 seconds.
To support this analysis, the testing program, described in Chapter 14 of
the FSAR, shows an acceptance criterion of two seconds. However, the PORVs'
opening times as measured during the preoperational testing are almost four
seconds. The licensee started corrective actions to the PORVs' actuators'
air supply system that would reduce the valves' opening times to 3.0 seconds;
however, these corrective actions have not yet been completed and cannot be
completed until the next shutdown of sufficient duration (7-10 days). The
licensee is basically requesting staff approval for'two items: (1) changing
the PORV opening time preoperational test acceptance criterion from two to
three seconds, and (2) allowing the Catawba plant to operate for up to one
fuel cycle with the PORV stroke time at 4.0 seconds. After the PORV air
supply system is modified prior to the startup after the first refueling
outage, the licensee will retest the stroke time and utilize a 3.0 second
acceptance criterion. The slower PORV stroke time affects only the plant's
Low Temperature Overpressure Protection (LTOP) analysis. Other situations
in which the PORV is assumed to be available (i.e., steam generator tube
rupture and cooldown to cold shutdown for compliance with RSB'BTP 5-1)
would not be impacted. The staff has reviewed the licensee's analysis of
the Catawba LTOP events as affected by the slower. valve opening times. In
its evaluation, the staff has considered the follt.ing:

|

(1) The licensee has analyzed LTOP events at Catawba relying on a
report prepared by Westinghouse for the Westinghouse Owner's
Group, " Pressure Mitigating Systems Transients Analysis Results,"
July 1977, and supplement dated September 1977. Although t.he
staff has not formally reviewed these reports, their use has
been accepted for LTOP evaluation. These reports utilized the
computer code LOFTRAN which has been reviewed and accepted by
the staff.

(2) The licensee's analysis justifies the use of PORV stroke times
of 3 seconds and 4 seconds. However, the Westinghouse analysis
described above does not evaluate PORV stroke times above 3.0
seconds. Thus, the licensee's analysis used to justify 4.0
seconds as an acceptable stroke time is an extrapolation of the
previously approved technique. No specific computer analyses
have been done to substantiate the 4.0 second stroke time, only
a hand calculation utilizing linear extrapolation.

__ -_ .- ._.



I
.,,.

-4-

..

(3) The above calculational methodology determines the PORV actuation
setpoint necessary to meet the Appendix G limitations based on
the valve opening time, the mass and/or heat addition rates, and
a solid water system. This maximizes the effects of the pressur-
ization event. However, normal plant operating procedures allow
water solid conditions only while the residual heat removal
system is in service with its two spring-loaded water relief
valves aligned for RHR system overpressure protection with a
capacity of 900 gpm each set at 450 psig. Thus, more relief
capacity is actually available than was assumed in the licensee's
analysis.

(4) The plant Technical Specifications (TS) prohibit the startup of a
reactor coolant pump with any cold leg temperature less than 300*F
unless the temperature differential between the primary and
secondary systems is less than 50 F.

(5) The peak pressures calculated by the licensee for a PORV actuation
setpoint of 400 psig and opening times of 3 seconds and 4 seconds
are 488 psig and 518 psig, respectively. There is an adequate
margin between these peak pressures and the TS 0 F/hr cooldown
rate Appendix G curve which is accepted by the staff as a limiting
curve.

In telephone conferences with the licensee, Duke stated that although the calcula-
tions submitted justify a 4.0 second stroke time, and the PORVs have been demon-
strated to open in 3.6 .2 seconds, it is their belief that modifications to

the PORV air system should be made in order to lower opening time to below 3.0
seconds. Duke believes, and the staff agrees, that the use of extrapolation
beyond previously accepted methodology is not acceptable for the long term, but
there are sufficient conservatisms in the underlying LTOP protection for interim
acceptance.

_

Duke intends to modify the air system at the first shutdown of sufficient dura-
tion (about a week to 10 days are necessary for installation of new air piping),
but not beyond the first refueling outage. This schedule is acceptable.

Based on its review of the licensee's 10 CFR 50.59 evaluation and the~ corrective
actions to the PORVs' actuators, the staff finds that the licensee's evaluation
and the requested change to the Chapter 14 test acceptance criteria for the
pressurizer functional test are acceptable.

Conclusion

The staff has reviewed the information provided by the licensee, in accordance
with 10 CFR 50.59, regarding the three requested changes to Chapter 14 test
acceptance criteria. Based on its review, the staff finds'the changes are
acceptable for the Reactor Coolant System Flow and the Pressurizer Functional
Tests. The change to the Reactor Coolant System Flow Coastdown Test acceptance
criteria is acceptable for up to 5% power operation. For operation above 5%,
the licensee should provide'the information requested above in paragraph B.


