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Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381

JAN 2 7 1995

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of the Application of
Tennessee Valley Authority

) Docket Nos. 50-390
50-391

WATTS BAR NUCLEAR PLANT (WBN) - FIRE PROTECTION PROGRAM - RESPONSE TO
NRC'S OPEN ISSUES DISCUSSED AT THE TVA/NRC MEETING ON DECEMBER 14, 1994
(TAC M63648)

The purpose of this letter is to respond to the WBN Fire Protection
Program review comments discussed at the December 14, 1994, meeting
between TVA and NRC staff personnel. The review comments were provided in
two parts: open issues about the WBN Fire Protection Program and open
issues about post-fire safe shutdown capability.

As discussed in the meeting, TVA will revise the Fire Protection Report to
provide additional information to address review comments. Additionally,
the revision will address recent issues about drawing discrepancies and
equipment capabilities identified during Inspection 50-390, 391/95-03.

Enclosure 1 provides TVA's response to the Fire Protection Program open
issues. Enclosure 2 provides TVA's response to the post-fire safe
shutdown open issues. Enclosure 3 lists the commitments made in this
submittal.
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If you should have any questions, please contact Mr. P. L. Pace at
(615) 365-1824.

Sincerely,

Dwight E. Nunn
Vice President
New Plant Completion
Watts Bar Nuclear Plant

Enclosures
cc (Enclosures):

NRC Resident Inspector
Watts Bar Nuclear Plant
Rt. 2, Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, Maryland 20852

U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Mr. K. Sullivan
Brookhaven National Laboratories
Building 701
P. 0. Box 5000
Upton, New York 11972-5000



ENCLOSURE 1

WATTS BAR NUCLEAR PLANT (WBN)
RESPONSE TO FIRE PROTECTION PROGRAM OPEN ISSUES

DISCUSSED DURING THE DECEMBER 14, 1994, TVA/NRC MEETING

A. FIRE PROTECTION PROGRAM

1. NRC OPEN ISSUE

RAI Question 3 took issue with the applicant's definition of a
continuous fire watch. The RAI requested the applicant to provide its
technical basis for using a roving fire watch and identify how this fire
watch provides the same level of fire safety to that of a fire watch
that remains within a fire area on a continuous basis. In addition this
RAI requested the applicant to provide an overview of the training given
to fire watches.

The applicant, in its response to fire watch training, referenced
documents which have not been submitted to the staff for review. In
addition, the applicant did not provide an overview of the training that
it proposes for fire watch personnel, therefore, the applicant's fire
watch training program is an open item.

The applicant's definition of a continuous fire watch allows the fire
watch to patrol multiple fire areas and zones as long as the area where
the fire protection impairment is located is patrolled every 15 minutes.
The applicant's bases for this definition, as stated in its July 1, 1994
submittal, is that this fire watch criteria is similar to that which was
approved for TVA's Sequoyah facility. In reviewing the Sequoyah
Technical Specification bases (3/4.7.12, Fire Barrier Penetrations), the
staff finds the continuous fire watch definition for Watts Bar is not
consistent with the continuous fire watch definition established by
Sequoyah's bases. Therefore, the staff finds that the applicant's
continuous fire watch definition does not provide an adequate level of
fire safety, therefore, this item remains open.

TVA RESPONSE

Fire Watch Training

Fire watch training is conducted in accordance with the approved TVA
Nuclear (TVAN) Training Procedure, TRN-32, "Fire Watch Training." The
course is presented using Lesson Plan FPT313.000, which was approved by
the Fire Training Academy. The course provides training in the basic
chemistry of fire, fire detection, procedures for reporting fires and
hands-on use of portable fire extinguishers. Fire Protection
Instruction (FPI)-0180, "Fire Watch Responsibilities," is under
development to define fire watch duties and responsibilities. As
discussed at the TVA/NRC meeting, these procedures will be made
available for NRC review and inspection. FPI-0180 will be completed by
March 13, 1995.

El-l



Continuous Fire Watch

TVA's philosophy for continuous fire watches at WBN is to provide the
most effective level of coverage and ensure the prompt identification of
a fire event. This philosophy is based on three main areas which form
the technical bases for the proposed definition of a continuous fire
watch:

1. The effectiveness and attentiveness of fire watch personnel

2. Normal and abnormal plant condition

3. Similarities with programs implemented by other stations that have
been reviewed and approved by the NRC

The following provides a discussion of these areas:

Effectiveness and Attentiveness of Fire Watch Personnel

It has been recognized for some time that posting a fire watch in one
location for an extended period of time has some problems. The most
significant problem being inattentiveness to their duties. Numerous
instances in the industry have been reported where a fire watch has been
discovered being inattentive.

TVA believes that a fire watch who is allowed to move around is more
attentive, is more alert, and is more likely to identify potential fire
hazards within the patrolled area before the fire occurs. TVA considers
that the benefits of more effective and attentive fire watches
sufficiently justify defining a continuous fire watch as one who patrols
a specified area/zone every 15 minutes with a margin of 5 minutes.

Normal and Abnormal Plant Conditions

Use of a continuous fire watch that is allowed to patrol specified
areas/zones is a reasonable option for accommodating normal and abnormal
plant conditions that:

- Present hazards to continuous fire watches (e.g., noise, heat,
radiation)

- Do not need continuous, in-place monitoring because of such
factors as small combustible loading in an area, fire detection
availability, automatic suppression availability, etc.

As discussed in the TVA/NRC meeting, the locations that a continuous
fire watch will be required to patrol will be based on plant conditions
at the time the fire watch is in place and modified as needed. Specific
patrol locations will be selected to accommodate plant features such as
locked doors, security card readers, contaminated zones, etc., so that
patrol access is not unduly impeded under existing conditions. The
patrol routes will be specified such that the fire watch can routinely
accomplish his rounds within 15 minutes (without having to hurry). The
five minute allowance provides a reasonable amount of time to
accommodate and handle unforeseen circumstances.
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Similarities With Other Approved Programs

The use of continuous fire watches at WBN, Browns Ferry, Sequoyah, and
DC Cook are similar, the only dissimilarity being different terminology
for fire areas/zones at the sites. Sequoyah's requirements are
discussed here as being representative of the requirements at all three
stations. The Watts Bar definition of a continuous fire watch is
similar to Sequoyah's. The main difference is that Watts Bar does not
limit the definition of the specified area for the fire watch to a
single fire area. This difference is a reflection of the different ways
in which Watts Bar and Sequoyah define fire zones and areas.

Sequoyah requires a continuous fire watch in the specified area at all
times, with each compartment in the specified area patrolled at least
once every 15 minutes with a margin of 5 minutes. The specified area is
made up of one or more fire zones in a single fire area, which are
easily accessible to each other and can be patrolled within 15 minutes.
Easy access is defined as: no locked doors or inoperable card readers,
no C-zone entry required, and no hazards that will prevent the
continuous fire watch activity being performed within the 15 minute
period.

At WBN, there are often several smaller fire areas within larger
principal fire areas. It is TVA's intent to use the continuous fire
watch to patrol the smaller portions of the principal fire areas. TVA
is using time study information to identify the portions of the
principal fire areas that can be covered in 15 minutes. For example,
under normal conditions at WBN TVA anticipates that one fire watch will
be needed to cover the Intake Pumping Station and two fire watches will
be needed for the Diesel Generator Building. The specific patrol
locations will require approval of the Fire Protection Manager or his
designee.

In order to clarify TVA's use of continuous fire watches at WBN, the
Fire Protection Report will be revised to provide additional information
about the locations where a continuous fire watch will be used (e.g.,
list the particular locations or clarify/revise definitions of smaller
portions within principal fire areas). Additionally, the Fire
Protection Report will be revised to require that the Fire Protection
Manager (or his designee) approve continuous fire watch patrol routes
and that time study information be used to determine continuous fire
watch patrol locations.

2. NRC OPEN ISSUE

RAI Question 5 requested that the applicant provide its technical basis
for the 25% extension and how the applicant intends to assure that the
testing/inspection frequency is maintained to the original specified
interval without successive extensions in the frequency.

The applicant stated that the 125% is consistent with Technical
Specification test frequency. However, the applicant did not address
how it intends to maintain the test/inspection frequency to the original
specified interval without successive extensions in frequency.
Therefore, this item remains open.
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TVA RESPONSE

The test/inspection frequencies for the Fire Protection Program uses the
same program that is applied to Technical Specification Surveillances
(i.e., SSP-8.02, "Surveillance Program"). As discussed at the TVA/NRC
meeting, the program contains several administrative and management
controls designed to ensure that extensions to the test/inspection
frequency are minimized. These controls are summarized below:

Requirements of Technical
SSP-8.02 Specification

Requirements

Scheduling 28 Days 31 Days
Frequency for a
Monthly Test

Scheduled Last Scheduled Performance Last Scheduled
Performance Date Date + 28 Days Performance Date

+ 31 Days

Management Alert 1. Monthly schedule. N/A
-Method (For 2. Weekly report of

adherence to the surveillances due.
Scheduled 3. Daily report of

Performance Date) surveillances that have
not met their Scheduled
Performance Date.

Normal Test Scheduled Performance Date N/A
Frequency + 5 Days
Tolerance

Maximum Test NRC Test Frequency of Test Frequency
Frequency 31 Days x 1.25 of
Tolerance 31 Days x 1.25

3. NRC OPEN ISSUE

RAI Question 11 requested that the applicant provide information on how it
intends to control smoke. This item requested that the applicant describe
how it intends to vent smoke from the plant areas affected by fire. The
applicant did not provide this information for review. Therefore, this
item remains open.

TVA RESPONSE

Smoke control and removal during and after a fire will be controlled by
several methods. FPI-0130, "Pre-fire Plans," and the Pre-fire Plan Manual
are under development to address smoke removal methodologies. Fire
Protection Instruction (FPI)-0131, "Smoke Removal," will be the
implementing procedure used for removing smoke from specific areas/rooms.
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As discussed at the TVA/NRC meeting, the plans and procedures will be made
available for NRC review and inspection. They will be completed by
March 13, 1995.

Equipment required to implement smoke removal and control operations is
readily available in the Fire Equipment Cages that are strategically
located in the plant and can be transported by fire brigade members.

4. NRC OPEN ISSUE

RAI Question 12 requested a description of the applicant's control of
combustibles program and the administrative limits placed on transient
combustibles. The applicant referred to an administrative procedure, but
did not provide this procedure for review. The WB fire protection plan
does not adequately describe this program. Therefore, this item remains
open.

TVA RESPONSE

The Fire Protection Report (FPR) provides the overall administrative
controls for combustibles. As such it provides an overview of how
combustibles are controlled at WBN.

The details concerning how the combustible control program is to be
implemented will be included in FPI-0100, "Control of Transient Fire
Loads." The FPI will provide direction for the storage and handling of
combustible/flammable materials introduced into or adjacent to critical
areas at WBN. Program elements include:

- Maintaining defense-in-depth for plant fire protection.

- Reviewing and evaluating high hazard and large quantities of transient
combustibles by the Fire Protection Engineer.

- Controlling selected, commonly used types of combustibles. (e.g.,
using only fire retardant pressure treated wood without special review
and appropriate compensatory measures, or using plastic sheeting that
has passed the NFPA 701 Large scale tests).

- Specifying control requirements and limitations for combustible
materials taken into a Combustible Control Zone.

- Providing periodic monitoring of the plant to ensure that transient
fire loads are being properly controlled.

As discussed at the TVA/NRC meeting, the procedure will be made available
for NRC review and inspection. It will be completed by March 13, 1995.

5. NRC OPEN ISSUE

RAI Question 17 requested information pertaining to the fire protection
water supply and the fire pump capacity. In addition, it requested that
the applicant compare its system to the one at Sequoyah. The applicant
indicated that these systems are basically the same and that the water
supply used by WB is the same as the one used by Sequoyah.
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Microbiologically induced corrosion is a concern with this water supply.
As a result of this concern and the raw water demands, it is the staff's
understanding that Sequoyah has made plans to modify this system by
replacing the fire pumps and installing a potable water supply and a
dedicated underground piping system. Describe the water chemistry
differences between these two facilities and why the operational concerns
associated with raw water demands at Sequoyah are not a concern at Watts
Bar. This issue remains open.

TVA RESPONSE

The WBN Fire Protection System has been in service approximately as long
as the system at Sequoyah. During this time, WBN has experienced a small
number of leaks while SQN has experienced significantly more. Major
differences between WBN and SQN exist in the reliability of the chemical
feed system and the chemicals being fed. Temporary alterations were
implemented at WBN that improved system reliability over SQN's.

Both plants used sodium hypochlorite until 1990. In September 1990, WBN
started using BCDMH instead of the sodium hypochlorite. SQN continued to
use sodium hypochlorite. At WBN, chemicals for the raw water systems are
fed up-stream of the pump suctions in the Intake Pumping Station. The
BCDMH system has been very reliable at WBN. The system has only been out
of service for short outage periods since it was installed.

Fire Protection personnel have been coordinating suppression system
flushes with injection of BCDMH. The concentration of BCDMH byproducts is
checked before the flushes are terminated to ensure that the chemicals
have reached the intended areas and to provide a residual to continue
killing the biofouling organisms.

In 1993, WBN also obtained approval to inject Clamtrol CT-l for control of
biofouling. Since the Fire Protection System is generally stagnant, CT-l
is a more effective chemical for the control of biofouling. CT-l is a
non-oxidizing biocide which maintains an indefinite residual in the
system. Injection of CT-1 is coordinated with periodic flushes conducted
on the safety-related portions of the raw water systems and major fire
protection system headers. The periodic flushes replenish the CT-l in the
dead legs as well as treat most of the system. The flushes are conducted
in accordance with the WBN Microbiologically Induced Corrosion (MIC)
Program, which was approved by NRC in Inspection Report 50-390, 391/93-67
dated November 1, 1993.

WBN also has a monitoring program which utilizes ultrasonic inspection to
determine degradation of piping material by measuring wall thickness of
the pipe. Inspections are conducted periodically and provide a measure of
the structural integrity of the system. As a result of these inspections,
TVA identified approximately 160-feet of pipe that needed replacement
because minimum wall thicknesses were being approached. The pipe was
replaced in August 1994. TVA determined that most of the degradation had
occurred prior to the present program being implemented. Sample expansion
did not reveal that the condition was prevalent throughout the system.
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TVA believes that no stagnant system, whether raw water or potable water,
is exempt from biofouling without provisions for continuing chemical
treatment and periodic flushing or circulation of the water. WBN
personnel will remain cognizant of the efforts at SQN while maintaining
our own MIC Program and non-destructive examination monitoring. As
discussed at the TVA/NRC meeting, a three-year evaluation period is being
implemented to monitor the performance of the High Pressure Fire
Protection System. TVA will submit the results of the monitoring program
within 90-days after the three-year period is over. The results will
contain TVA's evaluation of the adequacy of the existing fire suppression
systems for continued operation or replacement plans.

6. NRC OPEN ISSUE

RAI Question 23 requested the applicant to clarify what is meant by the
term "equivalent fire barrier." The applicant did not submit the
requested clarification. Therefore, this item remains open.

TVA RESPONSE

Equivalent fire barrier means a fire barrier that is bounded by a UL rated
design (e.g., UL design U904, U905, U906, or U907) or the fire rating
guidelines presented in the Fire Protection Handbook. An expanded
explanation of the meaning of equivalent fire barriers was included in the
November 18, 1994, submittal of the Fire Protection Report (Section
II.12.10).

7. NRC OPEN ISSUE

RAI Question 25 was related to internal conduit seals. The applicant
provided its criteria for determining when an internal conduit seal (smoke
or fire) is or is not needed. However, the applicant did not provide the
technical basis for this criteria. In addition, the applicant's criteria
may not provide the level of smoke and fire control for vertical conduit
runs specified in NRC fire protection guidance. Therefore, this item is
open.

TVA RESPONSE

The criteria is based on testing conducted by TVA and Wisconsin Electric.
The testing was conducted with conduits in vertical configurations.
Copies of the test results were made available for NRC review.

8. NRC OPEN ISSUE

RAI Question 26 requested information regarding alternative compensatory
measures. The RAI requested the applicant to describe the alternative
measures in detail, provide the criteria for establishing these measures,
the technical basis which establishes the equivalency of these measures to
a fire watch, and some example cases where they would be implemented. The
applicant indicated that the alternative measures would be used when a
normal fire watch would be too restrictive, however, the applicant did not
establish the technical basis for when these measures would be used and
how they are equivalent to the primary compensatory measure. Therefore,
this item is still open.
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TVA RESPONSE

Alternative compensatory measures provide a reasonable means of monitoring
for fire and fire hazards while alleviating the need to expose personnel
to unwarranted physical conditions or hazards (e.g., high radiation, heat,
high noise, confined spaces). TVA considers that the personnel safety
benefits outweigh potential concerns about the compensatory measure not
being as effective as a fire watch in every aspect. Examples of these
situations include:

- Using a CCTV in a high radiation area allows personnel to remotely
monitor for fire and fire hazards, thus maintaining radiation exposure
"as low as reasonably achievable" (ALARA).

- Using a CCTV in the main steam vault area allows personnel to remotely
monitor for fire and fire hazards without subjecting them to high heat
conditions.

Additionally, use of alternative compensatory measures is a practical
method of compensating for unusual or unforeseen circumstances. An
example would be using a portable detection system when the normal fire
detection cannot be returned to service for an extended period of time.
Temporary detectors would be placed near the designed detector locations
and the associated control panel could be monitored at a remote location.
This system could also be used for surveillance of a transient combustible
storage location.

As discussed in the NRC/TVA meeting, TVA will revise the Fire Protection
Report to include additional information about use of alternative measures
so that TVA is consistent with accepted programs at other nuclear
facilities. For example, TVA will specify that where temporary/portable
detection systems are used in lieu of a continuous fire watch, the
associated remote panel will be monitored at a frequency consistent with
that specified in the Fire Protection Report for the deficiency.

B. POST-FIRE SAFE SHUTDOWN CAPABILITY

1. NRC OPEN ISSUE

RAI Question 2 requested a summary of the systems used to achieve hot
shutdown and subsequent cold shutdown for each fire zone/area. In
addition, it was requested that the applicant identify the trains used,
their separation, the fire protection features provided for the preferred
shutdown path, potential manual operator actions, the type of action, and
where these actions take place. With respect to cold shutdown repairs, it
was requested that the applicant provide a summary of these repairs for
each affected fire zone/area, the resources, materials, and equipment
needed to implement repairs. This information is not included in the WB
Fire Protection Report. This report does not provide sufficient
information to evaluate the ability to achieve and maintain post-fire safe
shutdown conditions and the fire protection features provided for safe
shutdown capability. The applicant's report is, therefore, incomplete.
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On October 21, 1994, the applicant provided a partial response to this
request and committed to complete its response by November 18, 1994. In
the partial response, the applicant indicated that the verbal description
for the KEYS shown on the shutdown logic diagram is included in the Fire
Protection Report. In fact, description of the KEYS is not included in
this report. In addition, the- applicant did not address the request for
information pertaining to the fire protection features provided in each
fire zone/area for the preferred shutdown path, therefore, the applicant's
response is considered incomplete.

TVA RESPONSE

As discussed in the TVA/NRC meeting, TVA will resubmit the Fire Protection
Report to include a summary of the systems used to achieve hot shutdown
and subsequent cold shutdown for each fire zone/area. TVA will identify
the trains used, their separation, the fire protection features provided
for the preferred shutdown path, potential manual operator actions, the
type of action, and where these actions take place. With respect to cold
shutdown repairs, TVA will provide a summary of these repairs for each
affected fire zone/area, the resources, materials, and equipment needed to
implement repairs.

C. FIRE PROTECTIONSURVEILLANCE AND TESTING

1. NRC OPEN ISSUE

RAI Question 1 requested the applicant to clarify its position regarding
compensatory measures for inoperable automatic suppression capability.

Function B fire detection devices, in addition to its fire suppression
system initiation function, perform an early warning function. Therefore,
the operability of the Function B devices impacts both the early warning
function and the fire suppression system initiation function. The
applicant's fire protection operating requirements (section 14.3.1, and
14.4.1) specifies that continuous fire watch would be required when the
Function B devices are inoperable. However, if the fire suppression
system is inoperable and the early warning function of the Function B
detection devices are operable, the applicant's fire protection operating
requirements (section 14.3.3 and 14.4.2) require a roving fire watch to be
established. This is not consistent with past Standard Technical
Specification (STS) spray and/or sprinkler system and C02 action
statements. The STS action statements require a continuous fire watch
when a fire suppression system is declared inoperable. Therefore, this
item is open.

TVA RESPONSE

As discussed in the TVA/NRC meeting, the Fire Protection Report will be
revised to be consistent with previous Standard Technical Specifications
for spray and/or sprinkler systems and CO2 action statements. The
anticipated wording is as follows:
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Section 14.3:

14.3.1 With either suppression or its associated Function B fire
detectors inoperable for any of the systems noted above (a-h) in
which redundant systems or components could be damaged, within one
hour establish a continuous fire watch with backup suppression
equipment for those areas.

14.3.2 With either suppression or its associated Function B fire
detectors inoperable for any of the systems noted above (a-h) in
which redundant systems or components are NOT exposed to the
damage of a single fire, within one hour establish an hourly
roving fire watch with backup suppression equipment for those
areas.

14.3.3 Restore the inoperable suppression and/or associated Function B
fire detectors to operable status within 14 days.

Section 14.4:

14.4.1 With either suppression or its associated Function B fire
detectors inoperable for any of the systems noted above (a-f) in
which redundant systems or components could be damaged, within one
hour establish a continuous fire watch with backup suppression
equipment for those areas.

14.4.2 With either suppression or its associated Function B fire
detectors inoperable for any of the systems noted above (a-f) in
which redundant systems or components are NOT exposed to the
damage of a single fire, within one hour establish an hourly
roving fire watch with backup suppression equipment for those
areas.

14.4.3 Restore both the inoperable CO2 suppression and associated
detection to operable status within 14 days."

Also, the bases for these sections will be revised to be consistent with
the above.

D. THERMO-LAG FIRE BARRIER TEST PROGRAM

1. NRC OPEN ISSUE

The applicant has not submitted its test results and associated reports
for its Phase 2 Thermo-Lag fire barrier test program. The applicant has
indicated that the Phase 2 results will not be available for review until
December 1994. Therefore, the staff review of the applicant's Thermo-Lag
fire barrier test program is incomplete.

TVA RESPONSE

The Phase 2 one-hour wrap fire test results were submitted
December 23, 1994. The Phase 2 one-hour wrap ampacity test results will
be submitted by March 10, 1995.
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As discussed at the TVA/NRC meeting, TVA is also conducting fire and
ampacity tests of three-hour fire wrap material. There are no current
plans to use three-hour fire wrap at WBN. However, if successful three-
hour wrap test results are obtained, TVA may elect to seek approval of the
three-hour application and submit the test results.

E. OTHER ISSUES

1. NRC OPEN ISSUE

The applicant, in its fire protection plan, has not confirmed that the
plant equipment used to achieve and maintain post-fire safe shutdown from
either inside or outside the main control room is included in the plant
Technical Specifications (TS) in accordance with the guidance of Generic
Letters 81-12 and 88-12. Therefore, the applicant's request to use the
standard license condition remains open.

TVA RESPONSE

TVA is performing a review of the equipment needed to achieve and maintain
post-fire safe shutdown to determine if the equipment is included in the
WBN Technical Specifications (TS) or the Technical Requirements Manual
(TRM). As discussed at the TVA/NRC meeting, TVA considers that adequate
controls are in place to ensure that a post-fire safe shutdown component
will be maintained available or appropriate actions initiated if:

- The component is specifically listed in the TS/TRM, or
- The component is considered to be a support component for equipment

listed in the TS/TRM (i.e., components needed for TS/TRM equipment to
be considered operable).

If any component is identified that is not addressed by the TS/TRM as
described above, TVA proposes to include the component in the Fire
Protection Report, along with appropriate actions, rather than including
the component in the TS/TRM. TVA will make the results of the review
available for NRC review and inspection by April 17, 1995.

2. NRC OPEN ISSUE

The applicant has requested a deviation from Section III.G.2.b of Appendix
R which requires separation of redundant trains of safe shutdown cables
and equipment by a horizontal distance of more than 20-feet with no
intervening combustibles. In addition to the provision to provide the
spacial separation, this section of Appendix R requires that automatic
fire detection and suppression be installed in the area. This deviation
would allow intervening combustibles in the 20-foot spacial separation
zone between redundant safe shutdown trains. Cable insulation in open
ladder-type trays are the primary intervening combustibles. The applicant
bases its deviation request on the enhanced automatic sprinkler system
design in these areas.

The staff is concerned that the presence of these intervening combustibles
will add to the fire's intensity at the ceiling and that they could
provide a path for fire propagation between the redundant safe shutdown
trains, specifically, when the enhanced sprinkler system protecting these
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zones is inoperable. Based on the safety significance a fire in these
intervening combustible zone areas could have on plant shutdown, the staff
finds the applicant's proposed compensatory measures (hourly fire watch)
inadequate, therefore, the acceptability of this deviation is open.

TVA RESPONSE

As described in the response to open issue GCA, TVA will revise the Fire
Protection Report to specify that a continuous fire watch will be required
in those areas where a sprinkler system is inoperable.
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ENCLOSURE 2

WATTS BAR NUCLEAR PLANT(WBN)- UNIT 1
RESPONSE TO POST FIRE SAFE SHUTDOWN CAPABILITY OPEN ISSUES
DISCUSSED DURING THE DECEMBER 14, 1994, TVA/NRC MEETING

POST-FIRE SAFE SHUTDOWN CAPABILITY

1. NRC OPEN ISSUE

The applicant's shutdown methodology controls the primary system pressure
by using the pressurizer heaters (if available) or by varying charging
flow and level to maintain RCS pressure. The applicant states that
analysis and testing have been performed at similar plants which
demonstrate that the use of charging flow to varying RCS level and
pressure provides an equivalent capability to that provided by the
pressurizer heaters. However, the applicant has not provided details
regarding the referenced analysis/testing and does not identify specific
fire areas where its use may be required.

It is requested that the applicant provide the results of its analysis
which demonstrates that the use of charging to control RCS pressure by
varying RCS level will provide an equivalent capability to that provided
by the pressurizer heaters under postulated fire conditions. In addition,
it is requested that the applicant provide a listing of specific fire
areas/zones where use of pressurizer heaters may be lost due to fire.

Pending the review of additional information which supports the
conclusions stated in the applicant's submittal and identifies the
specific fire areas where the alternative approach for RCS pressure
control may be required, our review of the applicant's alternative method
of establishing RCS pressure control remains open.

TVA RESPONSE

The revised Fire Protection Report will include information about where
the alternative approach for RCS pressure control may be required (i.e.,
the specific fire areas where use of the pressurizer heaters may be lost
due to fire damage will be identified). The test results and analyses
will be made available for NRC review and inspection showing that use of
charging to control RCS pressure will provide an equivalent capability to
that provided by the pressurizer heaters under postulated fire conditions.

2. NRC OPEN ISSUE

The shutdown logic developed by TVA identifies a minimum set of systems
required to achieve post-fire shutdown conditions in the event of fire in
any plant fire area or zone. However, from the review of available
information, the specific systems and equipment used to achieve safe
shutdown conditions in the event of fire in each area/zone could not be
determined. The fire hazard analysis identifies systems affected as a
result of fire in each area/zone but does not specifically discuss how
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safe shutdown would be achieved in the event of fire in each area/zone. In
addition, certain operator actions may be required to be performed outside
the main control room.

In order to complete the review, a detailed description of the equipment
available to achieve shutdown in the event of fire within each fire area
or zone is requested.

Pending the review of additional information which defines the equipment
available to achieve shutdown in the event of fire within each fire area
or zone, and procedures developed to implement the specified shutdown
capability for those areas/zones, our evaluation of systems required to
achieve post-fire safe shutdown in areas not requiring alternative
shutdown capability remains open.

TVA RESPONSE

A description of the equipment available to achieve shutdown in the event
of fire within each fire area or zone will be provided in the revised Fire
Protection Report. The implementing procedures required to achieve safe
shutdown will be made available for NRC review and inspection.

3. NRC OPEN ISSUE

A conclusive listing of all required support functions could not be
determined from the information provided by the applicant. The TVA Fire
Protection Report and associated shutdown logic diagram identifies the on
site electrical supply (diesel generators and distribution system) and
environmental control (HVAC components required for hot standby) as
required support functions. However, the need for other support systems
such as cooling water systems, communications, and instrument air systems,
while discussed in various equipment logic keys, is not explicitly
addressed in the analysis. Additionally, although certain Unit 2
equipment may be required to function during a post-fire shutdown of Unit
1, this equipment, or the fire areas where its use would be required,
could not be identified from the information provided. Therefore, a
complete listing and description of all support systems required to
achieve post-fire safe shutdown is requested.

TVA RESPONSE

The support equipment available to achieve safe shutdown in the event of
fire will be described in the revised Fire Protection Report. It should
be noted that some support equipment (e.g., instrument air) is not needed
at WBN.

Unit 2 equipment required for Unit 1 operation is identified and treated
as a Unit 1 component. The WBN post fire safe shutdown analysis does not
take credit for Unit 2 equipment which is not identified for normal
operation of Unit 1.
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4. NRC OPEN ISSUE

The TVA post-fire safe shutdown analysis, and associated cable interaction
studies, have identified a number of fire areas where operator actions to
take manual control of equipment may be required to compensate for
fire-induced equipment failures. Based on the results of its analyses,
TVA performed Calculation No. WBN-OSG4-165, "Manual Actions Required for
Safe Shutdown Following a Fire." The purpose of this evaluation was to
identify manual operator actions required to achieve safe shutdown in the
event of fire in any plant area, establish allowable operating times to
accomplish these actions, and verify the feasibility of performance. A
review of this calculation identified the following concerns (Note: The
lettering sequence for the following open issues has been revised for
clarity):

a. Manual actions required for each plant area/zone are not identified.
A note in the calculation indicates that this objective was
temporarily excluded from the scope of the calculation but will be
included in a future revision.

b. Although a stated objective of the calculation was to determine
operator staffing level requirements for the "worst case" fire zone,
this evaluation was not performed. Again, a note in the calculation
indicates that this evaluation will be performed in a future revision.

c. The time required to accomplish each manual action appears to be based
on an estimate. It is not clear if these estimated times were
verified by physical plant walk-downs.

d. To either establish a shutdown path or compensate for fire damaged
cables or equipment, the TVA analysis credits the performance of one
or more manual operator actions in areas/zones not requiring an
alternative shutdown capability. However, procedures necessary to
implement this approach were not available for review. The review of
such procedures is required to verify that manual actions have been
correctly prioritized and activities are assigned in the proper
sequence.

e. In the evaluation of allowable operating times to accomplish required
actions, the TVA calculation defines time T=O as the time when the
reactor is tripped in the main control room. The technical basis for
selecting time T=O as the moment the reactor is tripped, while
generally accepted during the review of alternative shutdown
capabilities, does not appear to be sufficiently conservative for
areas/zones identified in the analysis as satisfying Section III.G.2
of Appendix R. Specifically, there is concern that under actual fire
conditions, a significant delay time may precede the time T=O (reactor
trip) assumed in the TVA calculation. For example, prior to this time
a fire must first be confirmed to exist; then, based on a number of
contributing factors including fire growth rate, fire brigade
response/evaluation and indications of fire damage to equipment, an
operational decision will be made to trip the reactor. Appendix R
assumes immediate damage to circuits/equipment susceptible to fire
damage. Therefore, for fires not requiring control room evacuation,
it would appear to be more appropriate if the TVA calculations of
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allowable operating times were based on a time T=O of fire initiation
rather than the time the reactor is tripped. This concern is of
particular significance in the evaluation of fire areas requiring
manual operator actions to be performed in a short time period (i.e.,
<20 minutes) in order to avoid exceeding the established plant safety
limits.

f. The TVA analysis credits the performance of certain operator actions
within large fire areas. The boundary between such zones is defined
by TVA as a 20 foot wide common area shared by the two bordering fire
zones. From the review of available information, it is not clear if
the TVA verification of operator access/egress for fires in large
areas fully considered the effects of fire (e.g., heat, smoke, toxic
gases) and fire suppression activities (e.g., sprinkler actuation,
flooding and fire brigade operations) on operator performance in these
areas.

g. From a review of Appendix A to the referenced TVA calculation of
required operator actions, it appears that operators may be required
to perform actions in the affected fire area/zone. Although numerous
instances were identified, one example was found on panel 10 of
Appendix A. Specifically, the information provided on this table
indicates that in the event of fire in Fire Zone 713-A7 a manual
operator action will be required. However, the Control Location
(i.e., physical location of the controlled component) for that action
is also shown as Fire Zone 713-A7.

h. The only operator action normally credited prior to control room
evacuation is a reactor trip (scram). However, the TVA Fire
Protection Report for Watts Bar credits two actions prior to control
room evacuation; Reactor Trip and Reactor Coolant Pump trip. In the
event of fire in the control building an immediate trip of the Reactor
Coolant Pumps is necessary to prevent over cooling caused by a
spurious actuation of pressurizer spray valves. The feasibility and
adequacy of the proposed TVA approach for preventing a spurious
actuation of pressurizer spray valves requires further on-site review.

It is recommended that the applicant address the above concerns.
Therefore, the review of post-fire safe shutdown manual operator
actions remains open.

TVA RESPONSE

a. Calculation WBN-OSG4-165 lists the manual operator actions, action
performance locations, allowable performance times, and the plant
area/zones where fire damage may require the action to be performed.
A summary of these actions will be provided in the revised Fire
Protection Report.

b. The calculation no longer contains this objective. The need for an
engineering estimate of operator staffing requirements for the worst
case fire area has been eliminated by performing "walk-downs" of the
identified manual actions.
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c. The estimates were initially provided with the assistance of a
licensed operator and have been or will be confirmed by "walk-downs."

d. TVA's safe shutdown procedure will be made available for NRC review
and inspection. The procedure will be completed by March 13, 1995.

e. As discussed during the December 14, 1994, meeting, TVA believes that
defining the start of the allowable manual action performance time
(T=O) as the time the reactor is tripped is appropriate because:

1) The manual operator actions having a specified performance time
are principally those needed to stabilize the plant or maintain it
in a stable condition after the reactor has been tripped. Short
term manual operator actions outside the control room are required
as part of the shutdown process rather than mitigation of fire
damage induced spurious equipment operation.

2) The reactor is considered to be in a stable operating condition
prior to the decision to initiate reactor trip. If spurious
equipment operation should occur as the fire develops, the
shutdown decision would be expedited. Additionally, operations
personnel are fully trained to respond to abnormal system
operation.

f. During the development of the Fire Protection Program, TVA's walkdowns
in these areas included assessments that the effects of fire (e.g.,
heat, smoke, toxic gases) and fire suppression activities would not
affect operator performance of manual actions. A confirmatory manual
action walkdown will be performed to ensure that these effects will
not preclude WBN operator manual actions or ingress/egress for fires
in large areas. The walkdown will be completed by March 13, 1995.

g. Required operator actions in the involved fire area fall into two
categories: 1) manual valve manipulations to be performed after the
fire is extinguished; or 2) circuit breakers to be tripped. In the
first category, automatic detection and suppression, rapid fire
brigade response, and the heat sink provided by the process piping
fluid provide a high degree of assurance that the valve can be
manually operated after the fire is extinguished. Additionally, low
or insignificant combustible loading in areas requiring short term
(less than two hours) manual actions ensure that the fire can be
extinguished and the valve manipulations performed within the
allowable time. TVA has evaluated the actions and determined that
they can be accomplished.

The second category involves opening circuit breakers to remove power
from motors or motor operated valves and is covered in Appendix A to
calculation WBN-OSG4-165. The calculation requires that the board
feeder breaker (which is outside the fire zone) be tripped if the
board is inaccessible. It is normal procedure to de-energize
electrical power boards involved in a fire. TVA has verified that the
appropriate actions can be taken from locations outside the fire zone.
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h. As discussed at the TVA/NRC meeting, tripping the Reactor Coolant
Pumps prior to evacuating the Main Control Room is considered to be
appropriate. This issue was addressed in TVA's July 1, 1994, response
to NRC's April 6, 1994, Fire Protection Report Request for Additional
Information (Question 1 in the Alternative Shutdown and Associated
Circuits section).

5. NRC OPEN ISSUE

The applicant's has not completed its post-fire safe shutdown operating
procedures or instructions. Additionally, manpower requirements to
implement these procedures and instructions have not been fully
established. Therefore, it is recommended that the adequacy of the
applicant's safe shutdown procedures and manpower requirements remains
open.

TVA RESPONSE

As discussed at the TVA/NRC meeting, the procedures will be made available
for NRC review and inspection. The procedures will be completed by
March 13, 1995. Estimated manpower requirements will be confirmed by
walk-down.

6. NRC OPEN ISSUE

No repair activities (e.g., lifting/cutting leads, installing jumpers, and
fuse replacement) are required to achieve and maintain hot standby. To
achieve cold shutdown conditions, TVA calculation WBN-OSG4-165, "Manual
Actions Required for Safe Shutdown Following a Fire" indicates that
repairs may be required as a result of fire in certain fire areas/zones.
However, specific fire areas requiring cold shutdown repairs were not
identified, and repair procedures were not included in the TVA submittal.
Additionally, the Fire Protection Report does not provide any discussion
of manpower or materials required to implement these repairs.

It is requested that the applicant address the above concerns. Therefore,
the adequacy of repairs required to achieve cold shutdown conditions
remains open.

TVA RESPONSE

As discussed at the TVA/NRC meeting, TVA has recently identified some
areas where repairs may be needed to achieve cold shutdown. The repair
requirements (including manpower and materials) needed for achieving cold
shutdown will be summarized in TVA's revised Fire Protection Report.

Repair procedures are under development and will be made available for NRC
review and inspection. These procedures will be completed by
March 13, 1995.

7. NRC OPEN ISSUE

For Type I (Common Power Source) associated circuits, TVA has performed an
evaluation to identify all circuits supplied from a power source (i.e.,
switch gear, MCCs, and load centers) that also powers a circuit of
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equipment required for post-fire safe shutdown. For the identified
circuits, the coordination of electrical protection devices (e.g. fuse,
circuit breakers or relays) was verified to ensure that a fire induced
fault on a branch circuit of a required supply will be cleared by at least
one branch circuit protective device before the fault current could
propagate to cause a trip of any upstream feeder breaker to the supply.

The evaluation of Type I associated circuits presented in the applicant's
submittal was not found to include a discussion of multiple high impedance
faults that may be initiated as a result of fire. A review of the
applicants Detailed Design Criteria WB-DC-30-13, "10 CFR 50, Appendix R,
Type I, II, and III Circuits," found it to indicate that an evaluation of
High Impedance Faults (HIF) was performed for each required power source.
However, this evaluation does not appear to be sufficiently conservative,
to the extent that it appears to limit the number of potential faults that
may occur as a result of fire to one. In Generic Letter 86-10 response to
Question 5.3.8, the staff states that to meet the separation requirements
of Section III.G.2 and III.G.3 of Appendix R, simultaneous high impedance
faults (below the trip point for the breaker on each individual circuit)
for all associated circuits located in the fire area should be considered
in the evaluation of the safe shutdown capability.

Based on the above, the applicant does not appear to have sufficient
technical basis to support its assumption that only one HIF will occur as
a result of fire on loads of a power source required for safe shutdown.
It is requested that the applicant provide its technical basis for its
position on that only one HIF will occur as a result of fire. Therefore,
the adequacy of the applicant's Type I associated circuits analysis
remains open.

TVA RESPONSE

TVA considers that sustained high impedance faults, on even one power
cable, is highly improbable. However, multiple concurrent high impedance
faults have been considered in the evaluation of the electrical power
system's capability to supply power to the required fire safe shutdown
(FSSD) loads for WBN Unit 1.

For each power distribution board serving equipment required for fire safe
shutdown the worst case high impedance fault was identified and added to
the expected FSSD loading. This value was compared to the board's
incoming supply breaker trip setting and TVA determined available margin
for additional high impedance faults. Available margins for multiple high
impedance faults are summarized in Table 1. Considering the low
probability of multiple concurrent high impedance faults, TVA believes
that these margins are adequate.

The design criteria will be revised to clarify TVA's high impedance fault
calculation requirements to ensure that adequate margin is maintained
during future design changes. Instruction will be provided to ensure that
adequate margin is maintained to accommodate additional high impedance
faults when considering the worst case single high impedance fault. The
design criteria will be revised by April 14, 1995.
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8. NRC OPEN ISSUE

Type II (Spurious Actuation) circuits were identified by TVA during the
development of the shutdown logic and associated required cable lists.
During this phase of the analysis, components that must be prevented from
spuriously operating were identified. These components were then listed
in the shutdown logic and associated equipment keys. TVA then evaluated
the cable separation and protection provided for this equipment in the
same manner as required circuits. Circuits which could cause undesirable
spurious operation were identified and evaluated for potential fire
damage. Additionally, if circuits for redundant components could be
affected by a common fire, they were evaluated concurrently and corrective
action identified as needed.

From the review of the available information, it could not be determined
if the applicant's analysis of Type II circuits considered cable-to-cable
faults (hot-shorts) as a credible failure mode. Therefore, this item
remain open.

TVA RESPONSE

Credible electrical faults considered in the analysis include:

- Open circuit

- Short circuit (conductor-to-conductor)
- Short to ground

- Cable-to-cable (hot-short) including 3-phase hot-shorts for high-low
pressure interface valves

The analysis also considers that the normally ungrounded 125 VDC power
distribution system is grounded due to fire damage.
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TABLE 1

SHUTDOWN BOARD AVAILABLE MARGIN
WITH A HIGH IMPEDANCE FAULT

BOARD MARGIN NOTES
(with worst HIF)

6.9kv Shutdown Bds. 24% Note 1

480vac Shutdown Bds.
l-BD-212-Al-A 25.1%
1-BD-212-A2-A 6.6% Note 2
l-BD-212-Bl-B 14.0%
1-BD-212-B2-B 10.8% Note 2
2-BD-212-A1-A 35.0%
2-BD-212-A2-A 11.6%
2-BD-212-Bl-B 16.8%
2-BD-212-B2-B 8.3% Note 2

480vac MCC's Note 1
C & A Vent Bds. 21.6%
Diesel Aux Bds. 37.9%
Rmov Bds. 43.7%

120vac Vital Instr. Bds. 9.0% Note 3

125vdc Vital Battery Bds. 38.0% Note 1

NOTES:
1. Only the board with the lowest margin is listed. All other boards of

this type have similar or greater margins.
2. Nearly all loads are required for Fire Safe Shutdown. Margin is

sufficient for all non-required loads to have concurrent high
impedance faults.

3. Margin is conservatively calculated assuming a fully loaded board
(without regard to actual expected loading) plus the worst single high
impedance fault.
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ENCLOSURE 3

LIST OF COMMITMENTS

1. The Fire Protection Report will be revised as described in Enclosures 1
and 2 to this letter. The Fire Protection Report will be submitted by
March 10, 1995.

2. The following procedures will be completed and made available for NRC
review and inspection by March 13, 1995:

- FPI-0180, "Fire Watch Responsibilities"
- FPI-0131, "Smoke Removal"

- FPI-0130, "Pre-fire Plans"
- Fire Plan Manual

- FPI-0100, "Control of Transient Combustibles"

3. A three-year evaluation period is being implemented to monitor the
performance of the High Pressure Fire Protection System. TVA will
submit the results of the monitoring program within 90-days after the
initial three-year period is over. The results will contain TVA's
evaluation of the adequacy of the existing fire suppression systems for
continued operation or replacement plans.

4. The Phase 2 one-hour Thermo-Lag fire wrap ampacity test results will be
submitted by March 10, 1995.

5. The results of TVA's review of equipment needed to achieve and maintain
post-fire safe shutdown to determine if the equipment is included in the
WBN Technical Specifications (TS) or the Technical Requirements Manual
(TRM) will be made available for NRC review and inspection. These
results will be made available by April 17, 1995.

6. Test results and analyses showing that use of charging to control RCS
pressure will provide an equivalent capability to that provided by the
pressurizer heaters under postulated fire conditions will be made
available for NRC review and inspection by March 13, 1995.

7. TVA's safe shutdown procedure will be made available for NRC review and
inspection. Estimated manpower requirements will be confirmed by walk-
down. The procedure will be completed by March 13, 1995.

8. TVA's cold shutdown repair procedure(s) will be made available for NRC
review and inspection. The procedure will be completed by
March 13, 1995.

9. A confirmatory manual action walkdown will be performed to ensure that
the effects of a fire will not preclude WBN operator manual actions or
ingress/egress for fires in large areas. The walkdown will be completed
by March 13, 1995.
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10. Deig

10. Design criteria used for evaluating high impedance faults will be
revised by April 14, 1995, to clarify high impedance fault calculation
requirements to ensure that adequate margin is maintained during future
design changes. Instruction will be provided to ensure that adequate
margin is maintained to accommodate additional high impedance faults
when considering the worst case single high impedance fault.
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