
TENNESSEE VALLEY AUTHORITY

CHATTANOOGA, TENNESSEE 37401

400 Chestnut Street Tbwer II

September 21, 1982

Director of Nuclear Reactor Regulation
Attention: Ms. E. Adensam, Chief

Licensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Caomission
Washington, D.C. 20555

Dear Ms. Adensam:

In the Matter of the Application of
Tennessee Valley Authority

Docket Nos. 50-390
50-391

By letter dated June 18, 1982 from R. L. Tedesco to H. G. Parris, TVA was
provided with section 15.2.4.4 of the Watts Bar Nuclear Plant Safety
Evaluation Report. Enclosed is TVA's response to the NRC request concerning
single failure criteria for a boron dilution event.
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ENCLOSURE

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2

BORON~ DILUTION

NRC Concern

"Pressurized water reactors use soluble boron compounds to control core
reactivity. The staff is concerned that accidental dilution during power
operation, refueling, startup, or shutdown could result in an uncontrolled
increase in the core reactivity. The applicant has identified alarms which
would alert the operator to a boron dilution event in time to allow him
appropriate response times per Standard Review Plan 15.4.6 for all modes of
operation. A particular concern was a postulated boron dilution event while
the plant was being shut down. During this period and while refueling, valves
are administratively locked closed to isolate all known sources of unborated
water. At this time the applicant relies on an alarm from the source range
neutron flux detector. The applicant provided justification for maintaining
the alarm setpoints within one-half decade of the source flux level. Based on
this margin and on the maximum possible rates of dilution, the applicant's
analysis showed that the event would be detected and announced by the high
flux at shutdown alarm within a time period that left sufficient margin for
the operator to correct the situation before crititicality occurred. Fifteen
minutes is the required minimum time margin at these conditions in accordance
with our-Standard Review Plan.

The applicant has caommitted to a schedule for setting and monitoring the gap
between the high flux at the shutdown alarm level and the shutdown source flux
level that is consistent with the analysis presented. The setting is to be
no higher than 1/2 decade above the count rate, and the margin is to be
verified (or reset if necessary) every 30 minutes for the first 2 hours,. every
2 hours for the next 6 hours, and once per shift thereafter until the flux
level has stabilized. The required procedures and schedule for verification
of the setpoint are to be incorporated in the operator's Surveillance
Instructions. We find that though the procedures and analyses provided by the
applicant acceptably justify the use of the high flux at shutdown alarm to
alert the operator to a boron dilution event during shutdown and refueling on
a timely basis, this alarm does not meet our criteria for single failure since
there is only one audible alarm. The staff will request TIVA to show how this
alarm meets the single failure criteria. Upon receipt of the applicant's
submittal, the staff will review the information and report its findings in a
supplement to the SER.



The staff finds that in the analysis, the reactivity changes in the boron
dilution event are accounted for satisfactorily. The applicant's analysis
defines a region of reactor conditions for the event that are considered safe,
according to NRC criteria as described in SRP section 15.4.6 and, with
resolution of our concern about single failure of the high flux at shutdown
alarm, the applicant's boron dilution.event analyses can be acceptable."

TVA Response

During shutdown and refueling of the plant, the operator will be alerted to a
boron dilution event by the use of the high flux shutdown alarm. The high
flux shutdown alarm has two inputs. Each input is derived fromi a source range
detector channel (powered from independent sources). Either detector channel
reaching its alarm setpoint limit will actuate an alarm window located on
control panel M-4. The logic for this alarm is 1 out of 2. Therefore, a
downscale failure of one source range detector will not make this alarm
inoperable (upscale failure on the source range detector will bring in the
alarm). Initiation of the alarm window will also initiate an audible alarm
located on control panel M-4. This audible alarm is used as an audible
indication for several. alarm windows.

Two other mechanisms are available to the operator to alert him to a boron
dilution event. These are a recorder located on control panel M-4 which
continuously provides a time history of the nuclear flux level and an audible
annunciation located on control panel M-13 which uses an audible tone to
monitor the source range count rate. If the count rate increases, the rate at
which the audible tone occurs also increases.

A failure of one of the above indicators or alarms will not incapacitate the
functioning of any of the other indicators or alarms. In conclusion, the
primary alarm (the high flux shutdown alarm) has sufficient diversity to'alert
the operator to a boron dilution event at shutdown or refueling. In addition,
the other mechanisms specified above are readily available to the operator to
indicate the occurrence of a boron dilution event.


