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SUPPLEMENTAL SAFETY EVALUATION
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WATTS BAR UNIT 1 RESPONSE TO NRC BULLETIN 88-08

DOCKET NO. 50-390

1.0 BACKGROUND

In Reference 1, the Tennessee Valley Authority (TVA) provided an additional
response to Action 3 of the section on "Actions Requested" in Bulletin 88-08
(Reference 2), as applicable to Watts Bar Nuclear Plant (WBN), Units 1 and 2.
TVA stated that it had completed the implementation of a program for WBN
Unit 1, and the engineering evaluation for WBN Unit 2, to address concerns of
potential stratification and thermal cycling that could cause fatigue failure
in unisolable sections of piping connected to the reactor coolant system
(RCS). The program implementation and the evaluations were done by TVA in
conjunction with Aptech Engineering Services, Inc. (APTECH).

APTECH identified all lines connected to the reactor coolant system (RCS) in
both units which contain unisolable sections, and evaluated these lines for
susceptibility to in-leakage or out-leakage according to guidance provided by
the staff in Reference 3. Based on the operating conditions for each system,
APTECH identified a number of lines which were potentially susceptible to the
phenomena described in the bulletin.

In Reference 4, the staff provided a review of the APTECH evaluation, and
concluded that the requirements of Action 3 of the bulletin were
satisfactorily addressed for all unisolable lines subjected to in-leakage or
out-leakage, except for the auxiliary pressurizer spray line, the letdown line
to the excess letdown heat exchanger, and the residual heat removal supply
line. In Reference 5, TVA submitted additional information, addressing the
requirements for these lines.

2.0 EVALUATION

2.1 Auxiliary Pressurizer Spray Line

In Reference 1, APTECH considered the auxiliary pressurizer (PZR) spray line
as not susceptible to in-leakage because the check valve is located outside
the PZR spray line "turbulent penetration zone." No supporting documentation
was provided for this assertion, since the concept of "turbulent penetration"
has as yet not been found acceptable by the staff as a basis for the exclusion
of unisolable lines to susceptibility of the phenomena described in the
bulletin. In Reference 5, APTECH provided further justification, based on the
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operating time intervals and the flow velocity in the PZR spray line. APTECH
stated that the PZR spray line is essentially stagnant during normal operating
conditions and that, based on heat transfer calculations, the conditions for
cyclic thermal stratification and stresses are highly unlikely. Other
conditions, under which the PZR spray line experiences design flow, occur with
insufficient frequency and are of short duration such that any thermal cycling
effects in the unisolable portion of the auxiliary PZR spray line are minimal
and not significant. The staff has evaluated these arguments and finds them
plausible and acceptable for satisfying the requirement of Action 3 for this
line.

2.2 Excess Letdown Line

In Reference 1, APTECH identified the 1-inch excess letdown line to the excess
heat exchanger to be potentially susceptible to out-leakage since the pressure
upstream of the heat exchanger is lower than the RCS pressure. In Reference
5, APTECH stated that this line is isolated by a normally closed block valve,
and that there are also two other normally closed valves located downstream
from the block valve. In Reference 6, TVA provided additional clarification
and stated that the excess letdown block valve is normally open, and that
downstream there are three additional block valves, all normally closed. All
valves are air-operated globe valves with double packing and no stem leak-off
connections. APTECH also stated that cyclic leakage due to thermal expansion-.
and contraction of the valve disc would be highly unlikely since an air
operator is designed to exert a continuous closing force on the valve disc.
Leakage through a path along the valve stem would thus require failures at the
valve seat and the two packing sets, which is highly unlikely. This valve
design effectively eliminates the likelihood of leakage along the valve stem
and through the valve seat. As a result of the valve design features and the
redundant valve configuration, this line is significantly different from the
configuration discussed in Supplement 3 to the bulletin, and is therefore not
considered susceptible to potential thermal stratification and cycling. The
staff finds these arguments plausible and acceptable as a basis for satisfying
the requirement of Action 3 for this line.

2.3 Fourteen-Inch Residual Heat Removal Line

In Reference 1, APTECH stated that the 14-inch residual heat removal (RHR)
line is isolated by two motor-operated valves. APTECH stated that these
valves are closed by torque setting, and will remain closed whether the valve
discs are hot or cold, and therefore concluded that this line is not
susceptible to the phenomena described in Supplement 3 of the bulletin. This
approach was considered by the foreign plant mentioned in Supplement 3 as a
means for preventing intermittent valve leakage in RHR lines, but was rejected
since no assurance could be provided that the valve would open on demand.
This consideration is feasible if sufficient torque is exerted to assure that
the disc seats tightly. However, no assurance was provided that, if the
valves were closed and seated under the required torque to prevent leakage,
these valves would open on demand as required.

APTECH also indicated that the isolation valves on these lines are within the
RCS "turbulent penetration" zone, which is essentially at RCS temperature. As



stated above, the application of the concept of "turbulent penetration" as a
basis for satisfying the requirement of Action 3 has as yet not been accepted
by the staff.

In References 5 and 6, TVA provided additional information regarding the
isolation valves on the RHR line. There are two normally-closed block valves
on this line, and each valve has a 10-inch bypass line with a normally-closed
valve. All four valves are torque-seated motor-operated flexible wedge gate
valves, and have double packing and no stem-leakoff connections. By seating
these motor-operated valves (MOVs) with preselected torque rather than normal
seating torque, the valve disc is wedged into the seat, which effectively
seals the valve seating surfaces. Leakage through a path along the valve stem
would thus require two failures (i.e., at the valve seat and at the double
packing) which is highly unlikely. This valve design effectively eliminates
the likelihood of leakage along the valve stem and through the valve seat.
The capability to reopen these MOVs will be addressed in response to Generic
Letter (GL) 89-10 (Reference 7), and is not addressed in this safety
evaluation. These MOVs are also subject to valve seat leakage testing
pursuant to the requirements stated in the ASME Code, Section XI. Based on
these considerations, the valve design features and the redundant valve
configuration, this line is significantly different from the configuration
discussed in Supplement 3 to the bulletin, and is therefore not considered
susceptible to potential thermal stratification and cycling. The staff finds
these arguments plausible and acceptable as a basis for satisfying the
requirement of Action 3 for this line.

3.0 CONCLUSION

The staff finds that TVA has provided the requested assurance necessary to
satisfy the requirements of Action 3 of the Bulletin. The issues described in
Bulletin 88-08 and Supplement 3 have been acceptably addressed for the
auxiliary pressurizer line, the excess let-down line and the RHR line, for
Watts Bar Unit 1, and are therefore considered resolved.
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