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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

: i
SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO AMENDMENT NO, 81 : -
TO_FACILITY OPERATING LICENSE NO. DPR-67
FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT, UNIT NO. 1
' DOCKET NO. 50-335

INTRODUCTION

The St.'Lucie, Unit 1 design uses power operated relief valves (PORVs) for
overpressure protection during low temperature operating conditions. Pressure/
temperature (P/T) 1imits for plant cooldown and heatup are specified in

Figures 3.4-2a, 3.4~2b and 3.4-2c of the Technical Specifications (TS). The
1icensee's analyses documented in Appendix 5B of FSAR include (1) a postulated
fnadvertent reactor coolant pump (RCP) start event, assuming a maximum
secondary to primary temperature differential of 100°F, and (2) a postulated
inadvertent safety injection actuation event, assuming two high pressure safety
injection (HPSI) pumps and three charging pumps i#jecting water into the reactor
coolant system (RCS) for temperatures above 195°F, one HPSI pump and three charging
pumps injecting water into the RCS for temperatures below 195°F with one HPSI
pump disabled and three charging pumps injecting water into the RCS for
temperatures below 155°F with both HPSI pumps disabled. A1l the above analyses
performed to support LTOP system assume only one PORV operating during the
overpressure transients.

The 1icensee indicated that the removal of the St. Lucie Unit 1 thermal shield
resulted in a reduction in the period of applicability of the current TS for
the RCS P/T limitations from 10 years of full power operation to 7.4 Effective
Full Power Years (EFPY). As a result, the existing St. Lucfe Unit 1 LTOP
system will be {nadequate for RCS pressure boundary protection at 7.4 EFPY,

By letter dated March 17, 1987, the Ticensee submitted proposed TS changes and
the supporting analyses to ensure that the RCS pressure boundary integrity
will be maintained in the low temperature modes of operation during the period
from 7.4 EFPY to 10 EFPY. In its submittal, the licensee provided new P/T
Timits and a number of administrative and system modifications to the existing
LTOP system have been identified. The licensee proposes to change TS Sections
1016’ 4.10201’ 4.10203’ 3040104.1’ 304.9.1’ 4.4.9.1’ 3.4013. 4.4.13’ 3.4.14’
4,4,14, 3,5.3, 3/4.1.2, 3/4.4.1, 3/4.4.9, 3/4.4,13, 3/4.5.2, and 3/4.5.3 to
support the proposed changes to the P/T 1imits and the LTOP system, -
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EVALUATION - LOW TEMPERATURE OVERPRESSURE PROTECTION

U
In the design of the proposed LTOP system, the licensee considered the following
overpressurization events during plant heatup qnd cooldown conditions:

a) Mass Addition Events -

1) Actuation of two HPSI pumps and all three charging pumps,

2) Actuation of one HPSI pump and all three charging pumps when one
HPSI pump is disabled,

3) Actuation of all three charging pumps when ;11 HPSI pumps are
disabled, and °* :

4)  Actuation of one HPSI pump when all three charging pumps and the
other HPSI pumps are disabled.

b) Eneray Addition Events

1) Reactor Coolant Pump (RCP) start, with a positive secondary to
primary temperature differential,

2) Degay heat addition due to shutdown‘cooling system (SDCS) isolation,
an

3) Inadvertent pressurizer heater input.
Based on the results of a pressure transient analysis for the above events and
the P/T 1imits presented in the revised Figures 3.4-2a, 3.4-2b and 3.4-3, the
1icensee, in its letter dated March 17, 1987, proposed system modifications
and administrative controls as follows:

a) §ystém Modifications

1) ggavexisting setpoint of 465 psia is increased to 530 psia for both
Se '

2) A second low-pressure setpoin; of 350 psia {s added to both PORVs.

As a result of these modifications, both PORYs will have two setpoints for LTOP,
Pressure transient analysis only takes credit for one PORV for event mitigation.

b) Adminfstrative Controls

1)  The upper temperature limit for the LTOP mode of operation is
jncreased from the current value of 275°F to a new value of 334°F,

2) The PORV setpoint will be at 350 psia during heatup when RCS cold
leg temperature (Tc) is less than 180°F and during cooldown when Tc is
tess than 200°F, The PORV setpofnt will be at 530 psfa during
heatup when Tc is between 180°F and 334°F and during cooldown when
Tc is between 200°F and 334°F, = ., - . .
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3) The maximum secondary to primary temperature d1fferent}a1 for RCS . . e
pump starts is reduced from the current 45°F to a'new value of 30°F, '

4) The minimum RCS temperature above which the two HPSI pumps shall be
operable is increased from the current value of 215°F to a new_ value
of 253°F. Below 253°F, one HPSI pump shall be disabled.

5) The minimum RCS temperature below which all HPSI pumps must be
disabled is increased from the current value of 165°F to a new value
of 220°F.,

6) The flow path from the Refueling Water Storage Tank (RWST) to the
RCS via a HPSI pump shall only be established if a concern of the RCS
pressure boundary integrity does not exist or if no charging pump is
operable in which case all three charging pumps shall be disabled
and heatup and cooldown rates shall be further restricted.

The 1icensee's above 1isted proposed modifications have been reflected in its
proposed TS changes aiven in the introduction section of this report. The staff
has reviewed the results of the licensee's reanalysis of pressure transients

and its proposed TS changes and concludes that the proposed changes are adequate
to prevent violation of the Appendix G P/T 1imits during an operating period
ending at 10 EFPY.

The staff accepts the design bases for the LTOP system with regard to its
precluding-some overpressure events by the use of administrative controls.
Since this approach has been used in 1ts previous analyses documented in
Appendix. 5B of St. Lucie Unit 1 FSAR, the design also meets the intent of
Section B.2 of the Branch Technical Position RSB 5-2,

EVALUATION - RCS PRESSURE-TEMPERATURE LIMIT FIGURES

Pressure-temperature 1imits must be calculated in accordance with the
requirements of Appendix 6, 10 CFR 50, which became effective on July 26,

1983. Pressure-temperature 1imits that are calculated fn accordance with the
requirements of Appendix G, 10 CFR 50, are dependent upon the {nitial

reference temperature (RT,.y) for the limiting materials in the beltline and
closure flange regfons of"%ﬁe reactor vessel and the increase in RT

resulting from neutron irradfation damage to the 1imiting beltline Hglerial.

The St. Lucfe Unit 1 reactor vessel was procured to the ASME Code requirements
which did specify fracture toughness testing to determine the {nitial RTNDT

for each vessel materfal. In the Bases Section of the TS, the Ticensee
indicated that the initial RT for the 1imiting material in the closure flange
region of the vessel was estimgzed using the method recommended by the staff

in NRC Branch Technical Position MTEB 5-2, "Fracture Toughness Requfrements,"
which {s documented in the Standard Review Plan, Section 5.3.2, "Pressure-
Temperature Limits.” The initial RT D for the beltline weld metal was |
estimated based on generic weld metaq Iata for Combustion Engineering (CE) |
submerged arc welds, which is reported fn CE Report CEN-189, "Evaluation ‘
of Pressurized Thermal Shock Effects Due to Small Break LOCA's with Loss of -
- Feedwater for the Combustion Engineering NSSS," December 1981. The St. Lucie -
Unit 1 reactor vessel was fabricated by Combustion Engineering. Hence, the generic
values of inftial RTNDT would be applicable for the St. Lucie Unit 1 weld metal.
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The 1imiting beltline material is the weld metal which was fabricated using
weld wire (heat no. 34B009) and Linde 0091 flux (lot no. 3889). ' The licensee
indicates that the generic data results in an initial RT of -56°F for this
material. The chemical composition of this material is quen in Table B3/4.4-1
of the TS. The licensee indicates that the 1imiting closure flange region
material is the vessel flange, in which the inftial RTNDT is estimated ds 30°F.

The increase 1in RT, T resulting from neutron irradiation damage depends upon
the predicted amouug of neutron fluence and the rate of embrittiement of the
1imiting reactor vessel beltline material. The licensee estimated that the 19
neut§on fluence at the inside surface of the 1imiting weld will be 0.78 x 10
n/cm” at 10 EFPY. .

The increase in RTN resulting from neutron {rradiation damage was estimated
according to Draft Rzgu1atory Guide 1.99 Rev. 2 "Radfation Embrittiement of
Reactor Vessel Materials." Table 1 compares the observed increase in RT of
the surveillance material test data from St. Lucie Capsule W-97. The suruQTll-
ance data was submitted for staff review in a letter from J.W. Williams, Jr.

to D.G. Eisenhut dated December 14, 1983. The surveillance material test results
indicate that the increase RT of surveillance material is significantly less
than that predficted by Regu]a!BIy Guide 1.99 Rev. 2. Hence, for the St. Lucie
Unit 1 Timiting reactor vessel beltline materials, the Regulatory Guide should
provide a conservative estimate as to the amount of increase in RTNDT resulting
from neutron irradiation. .

We have used the unirradiated RTypy for beltline and closure flange materials,
which were previously discussed,"the neutron fluence estimates of the

licensee, the Regulatory Guide 1.99 Rev. 2 method vf estimating neutron
frradfation damage, and Standard Review Plan 5.3.2 method of calculating
pressure-temperature 1imits to evaluate the Ticensee's proposed pressure-
temperature 1imits. Our evaluation indicates that the proposed pressure-
temperature 1imits meet the safety margins of Appendix G, 10 CFR 50, for a

period of time corresponding to 10 EFPY. Hence, the proposed pressure-temperature
1imit may be {incorporated into the Technical Specifications for St. Lucie Unit 1.

SUMMARY

Based on the above evaluation, the staff concludes that the licensee's proposed
changes to TS Sections 1.16, 4.1.2.1, 4.1.2.3, 3.4.1.4.1, 3.4.9.1, 4.4.9.1,
3.4.13, 4.4.13, 3.4.14, 4.4.14, 3.5.3,'3/4.1.2, 3/4.4.1, 3/4.4.9, 3/4.4.13,
3/4.5.2, and 3/4.,5.3 with jts proposed modifications as submitted in its letter
dated March 17, 1987 are acceptable. The proposed LTOP system is designed in
accordance with the requirements set forth in the Branch Technical Position

RSB 5-2 and it:is adequate to prevent violation of the Appendix 6 P/T limits
during an operating perfod ending at 10 EFPY. Implementation of the proposed
LTOP system will not result in a reduction in the margin of safety presently
afforded by TS., Therefore, the staff concludes that the 1icensee's proposed
modifications of system design, administrative controls, and their associated
TS changes are acceptable,
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ENVIRONMENTAL CONSIDERATION

$ .
This amendment involves a change in the installation or use of a facility
component located within. the restricted area as defined in 10 CFR Part 20 or
a change in a surveillance requirement. The staff has determined that the
amendment involves no significant increase in the amounts, and no significant
change in the types, of any effluents that may be released offsite, and that
there is no significant increase in individual or cumulative occupational
radiation exposure. The Commission has previously published a proposed finding
that the amendment involves no significant hazards consideration and there has
been no public comment on such finding. Accordingly, the 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 environmental
assessment need be prepared in connection with the issuance of the amendment.

CONCLUSION

We have 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, and (2) such activities will
be conducted in compliance with the Conmission's regulations, and the {ssuance
of the amendment will not be inimical to the common defense and security or to
the health and safety of the public.

Date: June 5, 1987

Principal Contributors:

C. Liang
B. Elliot
E. Tourigny
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Table 1

Comparison of Measured and Calculated Increase
in Reference Temperature, RT for Material
from Surveillance CapQBTe W-97

Material Neutron Fluence Measured Increase *Calculated Increase

(E>1MeV) in RT in RTynt Using
| NDT - R.6.1N83 “Rev: 2

(n/en?) °F) - (°F)

Base Metal 5.5x 108 68 154
(Long. Specimens) .

Base Metal . 5.5 x 1028 | 70 154
(Trans. Specimens) ‘

Weld Metal 5.5 x 1018 " 74 156

*Mean Value
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Sholly Coordinator
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Local Public Document Room location: Indian River Junior College Library,

3209 Virgina Avenue, Ft. Pierce, Florida.

/s/

E. G. Tourigny, Project Manager
Project Directorate II-2
Division of Reactor Proejcts-I/II

- ETourigny:hc LRubenstein
6/a./87 6/} /87 6/57/87

L PM:PD2 0GC g;) D:PD2
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6 2L/87
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