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SUBJECT: SUMMARY OF MEETING WITH UNION ELECTRIC REGARDING THE
TRANSITION CORE DNBR PENALTY FOR CYCLE 3

On October 6, 1987, the licensee and representatives from Westinghouse
met with the staff to discuss the transition core departure from nucleate
boiling ratioc (DNBR) penalty for Cycle 3 operation at Callaway. Partici-
pants at the meeting are listed in Enclosure 1. The licensee's letter
documenting their findings is provided in Enclosure 2. Nonproprietar)
slides used during the weeting are in Enclosure 3, The proprietary slides
used during the meeting are being withheld from public disclosure under

10 CFR £.790 of the Commissions regulations.

The licensee stated that as a result of a generic assessment which affects
the magnitude of the Vantage £ DNBR transition core penalty, an evaluation
was performed for Callaway Cycle 3 which indicated the need for a small
(1.5 percent) increase to the DNBR transition ccre penalty. However, the
licensee stated that the small increase continues to be offset by the
margin which is maintained between the design and safety 1imit DN8R's, and
that the safety evaluation and significant hazards evaluation conclusions
provided in the original reload submittel (dated March 31, 1987) remain
valid.

The staff indicated that this new information will be included in the
review of the reload application. The staff did not identify any
outstanding issues at the meeting. //§ /

Thomas W. Alexion, Project Manager
Pruject Diroctorate 111-3
Livision of Reactor Projects

Enclosures:
i. Participants
2. Licensee's letter
3. Non proprietary slides
(proprietary slides withheld - 2.790)
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1901 Gratiot Sireet, St Louis

Doneld F. Schnell
Vice Presicen!

October 6, 1987

U.8. Nuclear Rejulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen: ULNRC~-1643

DOCKET NUMBER 50~483
CALLAWAY PLANT
REVISED VANTAGE 5 TRANSITION CORE EFFECTS FOR CYCLE 3

References: 1) ULNRC 1470 dated March 31, 1987
2) Westinghouse Letter NS~-NRC-87-3260 dated
October 2, 1987 from W. J. Johnson teo
M, W. Bodges

Reference 1 transmitted the Reload lLicense Amendment
Application for Callaway Plant using Westinghouse 17 x 17
VANTAGE 5 fucl assemblies, As part of the application, Union
Electric referenced WCAP-10444-P-A, "Westinghouse Reference Core
Report, VANTAGE § Fuel Assembly” as the approved methodology for
essessing the transition to VANTAGE 5 fuel,

Westinghouse has vecently completed an assessment which
affecte the magnitude of the VANTAGE $ DNB transition core
penalty. The results of this generic assessment were provided to
NRC via Reference 2, An evaluation has been performed for
c:lxawai Cycle 3 which demonstrates the safaty evaluation
conclusions presented in Reference 1 remain valid, but indicates
the need for a snall (1.5 percert) correction to the magnitude of
the DNB transition core penalty. The small increase in the
magnitude of the DNB transition core penalty continues to be
offset by the margin which i{e¢ maintained between the design and
safety limit DNBRs made available due to the improved DNBE
performance of the IFM grids described in WCAP-10444. The
VANTAGE 5 DNB transiticn core penalty increases from 11 percent
to 12,5 percent and the DNB margin decreases from 5.5 percent to
4 percent. The revised transition core psnalty and revised DNB
margin are provided in the cuclosed replacement pages to
Reference 1.

_Buwetozot LY

Mading Acoireas: P.O. Box 148, 51 Lous, MO 83168
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The results of the Significant Hazards Evalustion
transmitted by Reference 1 remain unchanged., If there are any
Questions with respect to this subject, please contact us.

Very truly yours,

bt ]

Ponald F. Echneil
D§/kea

Attachments: ULNRC-1470, dated March 31, 1987, Replacement Pages
1) Attachment 1, Sazct{ Evaluation, Page 17
2) Attachment 2, Technical Specification Changes,
Bases page B3/4.2«4
3) Attachment 3, References, page 40




BTATE OF MIGSOURI ;
C1TY OF BT. LOUISB )

Donald F. Schnell, of lawful age, being first duly sworn
upon oath ll{l that he is Vice President~Nuclear and an officer of
Union Electric Company; that he has read the foregoing document and
knowe the content thereof; that he haes executed the same for and on
behalf of said company with full power and authority to do so; and
that the facts therein stated are true and correct to the best of bis
knowledge, information and belief.

By

na .
Vice President
Nuclear

BUBSCRIBED and sworn to before me this 6"‘4‘ day of &éw/ ¢ 1987,

BARBARA i. P':é 3 5

NOTARY PUBLIC, STATE Of MISSOUR
MY COMMISSION DXPIRES APRIL 22, 1825
£7. LOUIS COUNTY,
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ATTACHMENT 1

follows. A fraction of the marpin 15 vtilized to accommosete the transition
core DNBR penalty (2% for OFA fue) and 12.5% for VANTAGE © fuel) and the
appropriste fuel rod bow DNBR penslty, Reference 11, which s less than 1.5%,
The existing 7% margin 4n the OFA fue) and 1B% margin in the VANTAGE 5 fue)
between the design and sefety analysis DNBR Vimits also includes a greater
than 3% DNBR margin 4n the OFA fuel and 4% DNBR mergin in the VANTAGE

5 fuel reserved for flexibility in the desigr The VANTAGE 5 transition
core penalty is discussed in References 27 and 28.

The LOPAR, and OFA, and VANTACE 5 designs have been shown to be hydraulicelly
compatible in Reference 1.

The phenomenon of fuel rod bowing, as described in Reference 11, must be
accounted for in the DNBR sefety saelysis of Condition 1 and Condition 11
events for each plant applicetior. Applicable generic credits for margin
resulting froo reteined conservatism in the evaluation o DNBR and/or margin
obteined from measured plant operating parameters (such as F AN OF core

flow) which are wore restrictive than those required by the plant safety
analysis, cean be vsed to offset the effect of rod bow. The safety analysis
for the Cellaway Plant maintains sufficient margin between the sefety analysis
14mit DNBRs and the design Vimit DNBRs to accommodate full-Tlow and low-flow
DNBR penalties.

The transitior core DNB wethodology given 4n References 2 and 17 has been
approved by the NRC vie Reference 1B. Using this methodology, transition
cores are andlyzed as 4f they were full cores cf one essembly type (full OFA
or full VANTAGE 5), epplying the applicable trersition core penalties of two
percent for OFA fue) and eleven percent for VANTAGE 5 fuel. The safety
anelyses for the Cellaway Plant meinteins sufficient margin between the safety
analysis 1imit DNBRs and the design 1imit DNBRs to accommodate the transition
core DNBR penalty and the appropriste rod bow DNBR peralty.

The fuel temperstures for use in sefety analysis celculations for the VANTAGE
5 fuel are the same 2as those userd for the OFA fuel. Westinghouse uses the PAD
fuel performance code, Reference &, to perform both design and licensing

celculations. When the code s used to celculete fue) temperatures to be used

8s initia) conditions 4n sefety anzlyses, 2 conservetive thermal safety model,
Reference 7, 15 used.



ULNRC=~1643
Attachment 2

Each of thmse 15 measuradle but will mmn‘ only be deterwined perfod-

1cally as spe:ified in Specifications 4.2.2 and 4.2.3, This perfodic surveil.
Tance 1s sufficfent to ensure that the 11mits are maintained provided:

8. Contmol rods in & single group move together with no individual
rol fesertion differing by more than ¢ 12 steps, indicated, from
thn p demand position.

' b. Catmpl rod banks are sequenced with overlappi®g groups as described
. : ' in Sgpcification 3.1.3.6. " L

c. The trol rod insartion limits of Specification 3.1.3.6 are
.!n::nl. / B

d. T gxin r distribution, expressed in terms of AXIAL FLUX
. m mintained within the 1imits.

Wit b matntadned within its 1igits providend conditions a. through d.
above of mtntained. The relaxation of P, &3 & furction of THERMAL PONER
ollows chances § the radia] poser shepe Y an permissible rod {nsertion limits.

ihen &n Fg measvrement 15 taken, an a)lowance for both experimental error
and viscturilg tolerance must be mede. An &)lowance of 85 (s eppropriate for
2 fullecore rap aken with the fmcore detactor flux mapping system and & 3%
allowince 13 A4 rists for mnufacturing toleranca.

Whar F" medsured, (f.e., Inferred), mo additiona! a)llowances are
necassary priir o comparison with the 1imits of Section 3.2.3. An error allows
ance of 4% has n Includnd 1n the 1imits of Saction 3.2.3.

/205 70 2
Margin Degreen the safety afalysis DNBR 1imits (1.42 and .45 for the
miﬂzn fue! Primdle and Y eolls, ratpectively, and 1.8 and 1,65 for
WAKTAGE § tiimble and cal colls) and dotign DNBR 1inits (1,32 and
1.8 for the pined fue) Ahimble and typical cells and 1,32 and 1,33 for the
VAXTARE 6 thi and typigal calls, mmtimy’ {s caintained. A €raction
of this margds 4s ut!) sccommodate the trensition core DNBR pensity
(2% for Optinmized Ve or VAXTASE § 7ue)) and th »mprhu fue) rod
bow DNBR penaity (1uss 8% per WCAP-B8861, Rev, V). mergin between
. .design and safety andivwig DNPR 1imits of 75 for Optimized fue! and 183 for
VAXTARE & fue! includes greatar than 3% rergin for 0:t1n1m! fue)] and gresten
4 % rgin (or VAV(AGE 6 fusl for plant dasign flexidility, *

The ho* chenne! factor FR(2) 15 reasured periodically end increased by
o e‘zh and reight dependent r Jactor appropriate to either Mermit! Qperation
er RESTRICTLEY OPERATION, M(z)y, 0 Hsz) 0 $0 provide assurance that the
1imit on the hot channel factor, ﬁ(:.). s Bt W(z)yo bccounts for the effects

CALLAMAY - UAIT 1 D /4 -4 Anendment No, J§,
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ATTACHMENT 3

Lee, N., Rupprecht, S. D., Schwartz, W. R., Tauche, ¥. D., "Westinghouse
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August 1985.
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CALLAWAY CYCLE 3 LICENSING MEETING

NRC/UNION ELECTRIC/WESTINGHOUSE
OCTORER 6, 1987

INTRODUCTION - UNION ELECTRIC
0 BACKGROUND AND PURPOSE OF THE MEETING

CALLAWAY LICENSING ACTIVITIES STATUS
AND SCHEDULE OVERVIEW - UNION ELECTRIC

VANTAGE 5 DNB TRANSITION CORE EFFECTS

0 BACKGROUND (INCLUDIMNG GENERAL INFORMATION/
LICENSING STATUS) - WESTINGHOUSE

THERMAL & HYDRAULIC
CONSIDERATIONS WESTINGHOUSE

LICENSING CONSIDERATIONS . WESTINGHOUSE

CALLAWAY CYCLE 3 LICENSING APPROACH/
ISSUE RESOLUTION - UNION ELECTRIC

DISCUSSION/WRAP-UP




CONCLUSION

EFFECT OF SMALL INCREASE IN THE VANTAGE 5 TRANSITION
CORE PENALTY DOES NOT ALTER ANY CONCLUSIONS REPORTED

IN BOTH THE CALLAWAY LICENSING SUBMITTAL AND WCAP-104+4.




