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1.0 1 1 THE PLANT

{ntroduction

On December 22, 1975, the United States Nuclear Regulatory Commission issued the
Safety fvaluation Report (NUREG-75/110) and the Preliminary Design Approval for the
Genera) Electric Standard Safety Analysis Report (GESSAR-238 Nuclear lsland) design
(Docket No., STN 50-447). Supplement No. | to the Safety Evaluation Report, issued
September 30, 1976, documented the resolution of several outstanding items, and
summarized the status of those safety matters that remained to be resolved prior to
& decision on the issuance of a construction permit for a referencing plant (Tables
11 and 1-2 of Supplement No, | to the Safety Evaluation Report). Supplement No. 2
to the Safety Evaluation Report, issued in February 1977, documented the resolution
of all outstanding safety matters requiring resclution prior to a decision on the
fssuance of a construction permit for a referencing plant with the exception of two
ftems - pool dynamics pipe loads in the region 17-19-5 feet above the suppression
pool, and the new issue involving calculational errors in the emergency core cooling
system performance 2valuation.

The purpose of this supplement is to update our Safety Evaluation Renort and Supple-
ment Nos. | and 7 thereto by providing our evaluation of the additional information
submitted by the General flectric Company to resolve these two remaining issues.

Fach section of this supplement 15 numbered the same as the section of the Safety
Evaluation Report, and is supplementary to and not in lieu of discussions in the
Safety Evaluation Report, except where specifically so noted. Appendix Afs &
continuation of the chronology of our principal actions related to this application.

Facility Modifications as a Result of Regulatory Staff Review
Facility Modifications Required by the Staff

In Supplement No. 2 to the Safety Evaluation Report, we stated that the issue of
poo) dynamics pipe loads in the region of 17-19.5 feet above the suppression pool
was stil) unresolvec and that we would provide our evalustion of this matter in a
future supplement,

Subsequent to the issuance of Supplement Mo, 2 to the Safety Evaluation Report, we
provided our positfon on this matter to the General flectric Company in & letter
from S, varga (NRC) To G. Sherwood (General Electric) dated March 25, 1977. As
discussed in Section 6.2.1.9 of this supplement, the General Eiectric has committed
to meet this new position. We therefore consider this condition resolved.

1=1



1.8

nn

Requirements for Future Technical Information

In Supplement No. 2 to the Safety Evaluation Report, we stated that the General
Electric Company had informed us that certain calculationa) errors had been discovered
which could affect the performance evaluation of the GESSAR-238 Nuciear lsland
emergency core cooling system,

Stnce the 1ssuance of Supplement No. 2 to the Safety Evaluation Report, the General
flectric Company has incorporated the necessary corrections and submitted 8 loss-of-
coolant accident reanslyis and repcrted the results in letters from A. Levine, General
Electric Company to D. Ross, Jr., NRC dated February 14, 1977 and “. Fuller, General
Electric Company to D. Vassallo, NRC, dated February 17, 1977,

As discussed in Section 6.3.2 of this supplement, we have reviewed these submittal
and conclude that they are acceptable.

Conclusion

In Supplement No. 2 we concluded that the Genera)l Electric Company had provided
sufficient information, on the GESSAR-238 Nuclear Island portion of the plant's
design, to provide sultable bases for the {ssuance of a construction permit to a
refarencing plant, with the exception of the following two 1isues:

(1) Pool dynamics ripe loads in the region 17-19.5 feet above the suppression
pool, and

(2) Calculational errors in the emergency core cooling system performance evaluation,

As discussed in Sections 6.2.1.9 and 6.3.2 of this supplement, the General Flectric
Company has since provided additiona) information on these matters which has been
reviewed by the staff and found acceptable.

Therefore, with the issuance of this supplement to the Safety Evaluation Report and
Amendment No. | to PDA-1, there exists no open licensing issues on the GESSAR-238
Nuclear Island application requiring resolution prior to a decision on the issuance
of a construction permit to an applicant referencing the GESSAR-238 Nuclear Island
design.
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General Flectric, toc 0. F. Ross Jr,, NRC) dated January 19, 1977, A, J, Levine to

B. 8. vassallo, KRC, dated January 21, 31, 1977, and A. J. Levine to D, F. Ross, Jr.,
dated February 7, 1977) which describe the calculational chenges made for GESSAR-238
Nuclear Island emergency core cooling system performance evaluation along with reviced
analyses. The calculational changes were fdentified as:

(1) Correction of the water level setpoint in the SAFL code for high pressure core
spray system inftiation,

(2) Modification of the core power in the REFLOOD code.

(3) Cerrection in the design basis accident break area.

(4) Correction of the guide tube thermal resistance.

(6) Correction of the initial core fluid quality.

(6) Correction of the vaporfzation calculationa)l constants in the REFLOOD code.

By letters from A, Levine, General Electric Company, to D. Ross, Jr., dated October 13,
1976 and January 20, 1977, the General flectric Company also requested a change in the
REFLOOD code. The staff has rveviewed this request and finds it acceptable. ;

In adaition, the staff councluded that the General Electric Company incorrectly modeled
counter=current flow-1imiting effects on the mergercy core cooling system water
entering the core. Counter-current flow-1imiting effects within the fuel channels
raises the pressure differential between the upper and lower plena compared to the
pressure differential that would bhe predicted if only single phase steam flow is
assumed in the channels, This added pressure differential from the two-phase flow
consideration tends to reduce the flow of spray water between the bypass region and
the luwer plenum,

The Genera! Electric Company REFLOOD computer programs did not account for the two-
phase pressure drop in the fue! bundle; consequently, they predict nonconservative
times for core reflood, The staff has reviewed available information on counter-
current two-phase pressure drops in pipes for representative hydraulic diameters,
Based on this information, we required that the General Electric Company include a one
pound per square inch correction in the calculation of driving head to predict bypass
flow to the Tower plenum until more experimental evidence 1s available to support an
appropriate model,

After incorporating all corrections, the General Electric Company submitted a loss-of-
coolant accident reanalysis and reported the results in latters from A. Levine, General
Electric Company to 0. Ross, Jr., NRC, dated February 14, 1977 and E. Fuller, Genera!
Electric Company to D. Vassallo, NRC, dated Feburary 17, 1977.
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The results of the calculations performed in accordance with Appendix K to 10 CFR
Part 50 for GESSAR-238 Nuclear Island (based on & maximum sverage planar linear heat
generstiun rate of 12.27 kilowatts per foot) show a peak cladding temperature of 2038
degrees Fahrenheit; a peak loca) oxidation of less than two percent; and a ma ' um
core average hydrogen generation of less than 0,14 percent for the worst break assuming
a failure of the Yow pressure coolant fnjection system diesel. The previous break
spectrum submitted in May 1975 for GESSAR-238 Nuclear Island was based on unity local
peaking factors for all rods in the 1imiting bundle. For this previous analysis, the
maximum 1inear heat generation rate selected was 13.4 kilowatts per foot {this can be
interpreted as a maximum average planar heat generation rate of 13.4 kilowatts per
foot). Using a maximum average planar linear heat generation rate of 12.27 kilowatts
per foot, based on conservative exposure dependent local peaking factors, produces a
break spectrum of the same general shape but of lower magnitude than previously sub-
mitted, with the largest break size yielding the highest psak cladding temperature.

We have reviewed the analysis of the emergency core cooling system performance sub-
mitted by the General Electric Company for GESSAR-238 Nuclear Island and conclude that
the analysis performed 1s in conformance with the requirements of 10 CFR Part 50,
Section 50.46(a). The GESSAR-238 Nuclear Island emergency core cooling system per-
formance assures conformance with (1) the peak cladding temperature 1imit of 2200
dearees Fahrenheit, (2) the maximum cladding oxidation 1imit of 17 percent of total
cladding thickness before oxidation, (3) the maximum hydrogen generation core-wide
limit of one percent of the total metal in the cladding, (4) the core geometry remain-
ing amenable to cooling, and (5) the long term cooling requirement of maintaining
acceptable core temperatures and decay heat removal.

During our review of the analyses of BWR/S and BWR/6 reactors, we expressed a concern
relating to recirculation flow control valve closure in the event of a design basis
loss-of-coolant accident, The results of a General Electric Company sensitivity study
to evaluate the effects of fast closure of a recirculation flow control valve concident
with the design basis loss-of-coolant accident and worst postulated emergency core
cooling system failure were submitted in a letter dated April 25, 1975 form A, Levine
to V. Stello of the NRC staff. The results of this sensitivity study show that the
calculated peak cladding temperature remains below 2200 degrees Fahrenheit,

With regard to the emergency core cooling system reanalysis with the changes noted
above, the staff did not require the sensitivity study related to recirculation flow
control valve closure to be reanalyzed, The General Electric Company nas stated that:
(1) the valve will fafl "as is" with loss of offsite power - this is, in part, due to a
spring-loaded valve design feature which locks the valve in the "as is" position in
the event of loss of hydraulic pressure for any reason; (2) the valve is designed to
close only to a position which permits 30 percent flow; and (3) during a loss-of-
coclant accident the high containment pressure signal shifts the recirculation flow
control valve to the manual mode from the automatic mode. The General Electric Company
has also stated that all electrical systems for the recirculation flow contro) valve
operation are outside the containment and thus are not subject to the loss-of-coolant

6-4



accident environment, The previous sensitivity study of fast closure of the recircula-
tion flow contre! valve (100 percent closure) coincident with a design basis loss-of-
coolant accident and a worst-case postulated emergency core cooling system failyre
showed a peak cladding temperature increase of less than 100 degrees Fahrenheit, This
design feature 1s being reviewed by the staff on the Wm. H. Zimmer Nuclear Power
Station, Unit 1, Docket No. 50-358 at the final design stage. Even if a revised
analyses with postulated recirculation flow control valve closure yields a peak cladding
temperature greater than 2200 degrees Fahrenheit, or if any of the other cirteria of
Section 50.46 of 10 CFR Pert 50 are exceeded, & reduction fn the permissible value of
the maximum average planar [invar hect generation rate can be included in the technical
specifications to mitigate postulated recirculation flow control valve effects,

We conclude that the probability of valve metion as a consequence of a loss-of-coolant
accident s small; however, any change required in the valve design or emergency core
cooling system analysis because of recirculation valve motion can be imglemented as
part of the final design stage of review,

In summary, we conclude that the performance evaluation emergency core cooling system

for GESSAR-238 Nuclear Island meet all the criteria of Section 50.46 of 10 CFR Part 50
and the requirements of Appendix X to 10 CFR 50 and s acceptable,
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February 11, 1976

February 14, 1§77

February 17, 1977

February 17, 1877

March 26, 1977
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APPENDIX A

CONTINUATION OF CHRONOLOGY OF RADIGLOGICAL REVIEW

The Nuclear Regulatory Commission issued Supplement No. 2 to the GESSAR-238
Nuclear lsland Safety Evaluation Report,

Letter from A, Levine of Geners) Electric to D. Ross, Jr., of NRC containing
information on the emergency core cocling system performance evaluation,

Letter from €. Fuller of Genera) Electric to D, Vassallo of NRC containing
information on the emergency core cooling system performance evaluation,

Letter from G. Sherwood of General Electric to B. Rusche of NRC requesting
our position on pool swell loads.

Letter from S. Varga of NRC to G. Sherwood of General Electric transmi tting
our new puo) swell loads to General Electric.

Lotter from W. Gilbert of General Electric to 5. Varga of NRC adopting

our pool swell loads as a design basis for the GESSAR-238 Nuclear Island
design,
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