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SAFETY EVALVATION BY THE OFFICE OF NUCLEAR REACTOR _ REGULATION
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1.0 lNTPODUCTION
__

By letter dated April 26, 1990, as supplemented November 30,1990, the licensee

(System Energy Resources, Inc.},before June 6.1990, and Entergy Operations,
s
' inc., on or after June 6, 1990 submitted a request for changes to the Grand

Gulf Nuclear Station, Unit 1 Technical Specifications (TS). The staff
recommended, and licensee agreed, to editorial changes in the proposed
surveillance requirement and Bases for consistency in capitalization, acronyms
and phraseology.

The proposed amendment would change the TS by revising Figure 3.4.6.1-1
" Minimum Reactor Pressure Vessel Metal Temperature vs. Reactor Yessel Pressure"
and associated TS Bases and Surveillance Requirements to reflect the revised
methodology of Regulatory Guide 1.99, Revision 2, and revised neutron fluence
values for the reactor vessel wall. The revised neutron fluence values were |

I based on an analysis of flux wire dosimeters removed from the reactor during
the first refueling outage. The revised pressure / temperature (P/T) limits are
applicable for service periods up to 10 effective full power years (EFPY)
instead of the presently specified 32 EFPY.

The licensee previously submitted P/T limit calculations using Regulatory
Guide 1.99, Revision 2 to fulfill the requirements of Generic Letter 8811
on January 9, and February 28, 1989. The staff approved the licensee's
calculations and requested the licensee to submit the actual Technical
Specification changes in a letter dated February 21, 1990. The proposed P/T
limits in this submittal are similar to the limits in the previous submittal
except that the licensee changed the P/T limits slightly to include the revised
neutron fluence values and to reflect the effect of the revised neutron fluence
on the limits.

2.0 EVALVATION

2.1 Revised Neutron Fluence in Reactor Vessel

The estimate of the 10.0 EFPY peak azimuthal fluence to _the pressure _ vessel is
based on an end of Cycle 1 flux wire measurement from a flux wire dosimeter
attached to the surveillance capsule at 3' on the azimuthal. The first cycle
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lasted for 0.93 EFPYs. The fluence measurement was based on the measured i

decayrateufthsreactionfe54(n.p)Mn54. This is the most consnon reaction
fur this type of measurement. The Mn-54 half life is 312.2 days and is therefore
suitable for e one cycle irradiation. However, the actual irradiation time in
this instance was about 3 years. The analysis accounted for the measurement
uncertainties which were estimated at 225% (2 sigma). The modeling of the flux
attenuation was based on the two dimensional DOT neutron transport code in
(R,0) geometry. One-eighth core geometry was used with 26 energy groups P
angular scattering expansion and Sa quadrature approximation. Thiscalculalion

i.
was primarily used for the estimation of the azimuthal flux distribution
required to translate the 3' wire flux measurement to the peak flux at 45'.
The 0.93 EFPYs of the first cp le fluence was then scaled to 10 and 32 EfPYs at
the clad-vessel interface, finally, the method suggested in Regulatory Guide
(RG) 1.99, Rev. 2, was used to estimate the corresponding values at iT, i.e.
one quarter thickness of the pressure vessel,'

i

i We have reviewed the information submitted by letter dated November 30, 1990,
regarding the determination of she pressure vessel fluence at the peak azimuthal,

location iT thickness at 10 EFPYs, required for the determination of the P/T
: limit curves. We find the measurement of the flux to be acceptable, because it

used the standard reaction for similar determinations and has a reasonable!

uncertainty associated with it. The translation of that measurement was made
,

with the DOT code using acceptable approximations. The estimation of the IT
| thickness fluence from the-inner diameter value was perforrmd using the RG

1.99, Rev. 2 method, finally, the value proposed was the upper limit rather!

than the nominal estimate which is Very conservative. Therefore, we find the
; 2proposed fluence of 2.1x10+18 n/cm end-of-life at iT, peak azimuthal location
3 with E gre6ter than 1.0 Hey, acceptoble.
~

2.2 Revised Pressure / Temperature limit Curves
_

I The staff evaluated the effect of neutron irradiation embrittlement on each
beltline material in the Grand Gulf reactor vessel. The amount of irradiation,

! embrittlement was calculated-in accordance with RG 1.99, Rev. 2. The staff has
i determined that the material with the highest adjusted reference temperature

(ART) at 10 EfPY 6t 1/4T (T = reactor vessel beltline thickness) was the
i longitudinal weld 627260 with 0.06% copper (Cu), 1.08% nickel (Ni), and an
| initial reference temperature (RT ) of -30'f. The material with the highest
i ART at 10 EFPY at 3/4T was plate $ 94 2 with 0.04% Cu, 0.63% Ni, and an

initial RT o 04.d

HDT

The licensee has not removed any surveillance capsules from the Grand Gulfi

reactor vessel; however, a flux wire dosimeter was removed during the first
refueling outage and used to recalculate neutron fluence (Section 2.1). For

; the limiting beltline material'at 1/4T, longitudinal weld 627260, the staff
1 calculated the ART to be 25.2*F at 10 EfPY. For the limiting beltline material
; at 3/4T, longitudinal plate C2594-2, the staff calculated the ART to be 11.2'f

,

' et 10 EFPY, Based on the licensee revised neutron fluence of 2.1E18 n/cm' at
2

endpflife,thestaffcalculatedafluenceof6.5E17n/cm at 1/4T and 2.9E17
n/cm 3 3/4T for the 10 EfPY P/T limits.-
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The licensee used the method in RG 1.99, Rev. 2, to calculate an ART of 25.76'F
at 10 EFPY at 1/4T for the same limiting weld metal. Substituting the staff
calculated ART of 25.2'F into equations in SRP 5.3.2, the staff verified that
the proposaid P/T limits for heatup, cooldown, and hydrotest meet the beltline
material requirements in Appendix G of 10 CFR Part 50 except that the cooldown

0temperature at 1000 psi is about 14 F lower (less conservative) than the 0
staff's calculated temperature. The staff judges that a difference of 14 F in
the high pressure region of the P/T limits is acceptable in this particular
case because at the lower pressure region of the cooldown limit curve, the
licensee's temperatures are conservative.

In addition to beltline materials, Appendix G oi 10 CFR Part 50 also imposes
P/T limits based on the reference temperature for the reactor vessel closure
flange materials. Section IV.2 of Appendix G states that when the pressure
exceeds 20'I of the preservice system hydrostatic test pressure, the temperature
of the closure flange regions highly stressed by tha bolt preload tuust exceed
the reference temperature of the material in those tgions by at least 120*F
for normal operation and by 90'F for hydrostatic pre.sure tests and leak tests.
Paragraph IV. A.3 of Appenou G states "an exception may be made for boiling
water reactor vessels when water level is within the normal range for power
operation and the pressure is less than 20 percent of the pre-service system
hydrostatic test pressure. In this case the minimum permissible temperature is
60'F (33'C) above the reference temperature of the closure flange regions that
are highly stressed by the bolt preload." Based on the flange reference
temperature of -30'F, the staff has determined that the proposed P/T limits
satisfy Section IV.2 of Appendix G.

Section IV.B of Appendix G requires that the predicted Charpy USE at end of
life be above 50 ft-lb. The material with the lowest initial USE is the girth
weld with an initial USE of 79 f t-lb. Usin the method in RG i.99 R W. 2, the
predicted Charpy USE of the girth weld meta attheendoflifewillbe
opproximately 68 ft-lb. This is greater than 50 ft-1b and, therefore, is
acceptable.

! The staff concludes that the proposed P/T limits for the reactor coolant system
) for heatup, cooldown, leak test, and criticality are valid through 10 EFPY

because the liteits conform to the requirements of Appendices G and H of 10
CFR pcrt 50. The limits also satisfy Generic letter 88-11 be m use the licensee
used the method in RG 1.99, Rev. 2 to calculate the ART. Hence, the proposed
P/T limits may be incorporated into the Grand Gulf 1 Technical Specifications.

The staff recommends that in the future the licensee should use the procedures
in NUREG-0800, Standard Review Plan (SRP) Section 5.3.2 to verify its P/T
limits because, for the cooldown limits, the SRP 5.3.2 calculation shows a
higher (more conservative) temperature 6t 1000 psi than the licensee's calculated
temperature.

34 STATF CONSULTATION

in ccordance with the Commission's regulations, the Mississippi State
of ficial was notified of the propo;ed issuance of the amendment. The State
official had no comment.
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4.0 ENVIRONMENTAL CONSIDERATION

This amendment changes a requirement with respect to installation or use of
a facility component located within the restricted area as defined in 10 CFR
Part 20 and changes the surveillance requirements. The NRC staff has determined
that the amendment involves no significant increase in the amounts, and no
significant change in the types, of any ef fluents that may be released of f
site, and that there is no significant increase in individual or cumulative
occupational radiation exposure. The Commission has previously issued a
proposed finding that this amendment involves no significant hazards considera-
tion, and there has been no public comment on such finding (56 FR 6873).
Accordingly, this amendment meets the eligibility criteria for categorical
exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 51.22(b) no
environmental impact statement or envirotmental assessment need be prepared
in connection with the issuance of this amendment.

5.0 CONCLUSION

The staff has concluded, based on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the public will'

not be endangered by operation in the proposed manner, (2) such activities will
be conducted in compliance with the Commission's regulations, and (3) the
issuance of this amendment will not be inimical to the common defense and the
security, or to the health and safety of the public.

Principal Contributors: J. Tsao, EMCB
L. Lois, SRXB

Date: March 25, 1991
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