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#Dear Mr. Jones: 4
// iiiT6~'Subject: Request for Information Pertaining to Generic Issues

The NRC staff requests infomation regarding unresolved issues pertaining
to the Shearon llarris, Units 1 and 2. This information is required to
supplement the staff's discussion of these issues in the Safety Evaluation
Report pertaining to the recently tendered application for an operating
license. Your response should include a summary description of the
relevant programs aad interim measures taken pending resolution of the
issues.

Enclosure 1 identifies the specific generic issues for which information
is requested. Enclosure 2 is a copy of the Generic Issues Branch input
to the Watts Bar SER and may be used as a guide.

Your response should reach NRC not later than July,1982. In addition,
a meeting should be arranged with the staff to discuss this information
request and your proposed response. Please contact Dave Ward (492-7238)
shortly after receipt of this document to arrange for the meeting.

Sincerely,

Original signed by
Robert L. Tedesco

Robert L. Tedesco, Assistant Director
for Licensing

Division of Licensing
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As stated
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ENCLOSURE 1o .;
-

1.

-
.

REQUEST FOR INFORMATI0N
,

.

3

The Atomic Safety and Licensing Appeal Board in ALAB-444 determined that the
Safety Evaluation Report for each plant should contain an assessment of each
significant unresolved generic safety question. It is the staff's view that
the generic issues identified as " Unresolved Safety Issues" (NUREG-0606) are
the substantive safety issues referred to by the Appeal Board. Accordingly. -

we are requesting that you provide us with a summary description of your
relevant investigative programs and the interim measures you have devised for,

1 dealing with these issues pending the completion of the investigation, and what _.

alternative courses of action might be available should the program not produce
; the envisaged result. -

t

1 There are currently a total of 26 Unresolved Safety Issues. We do not require
? information from you at this time for a number of the issues do not apply to

your type of reactor, or because a generic resolution has been issued. Issues
which have been resolved have been or are being incorporated into the NRC .

licensing guidance and are addressed as a part of the normal review process.

1. Water Hammer (A-1)
2. Steam Generator Tube Integrity (A-3)
3. Reactor Vessel Materials Toughness (A-ll)
4. Steam Generator and Reactor Coolant Pump Support (A-12)-
5. Systems Interaction (A-17)
6. Seismic Design Criteria (A-40) -
7 Containment Emergency Sump Performance (A-43)
8. Station Blackout (A-44)
9. Shutdown Decay Heat Removal Requirements (A-45)

10. Seismic Qualification of Equipment in Operating Plants (A-46)
11. Safety Implications of Control Systems (A-47)
12. Hydrogen Control Measures and Effects of Hydrogen Burns on

Safety Equipment ( A-48)
.
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Enclosure 2
~

APPENDIX C.

- .

i NUCLEAR REGULATORY COMMISSION (NRC)
UNRESOLVED SAFETY ISSUES

.

C.1 Unresolved Safety Issues
:

( The NRC staff continuously evaluates the safety requirements used in its ~

reviews against new information as it becomes available. Information
related to the safety of nuclear power plants comes from a variety of
sources including experience from operating reactors; research results; --

NRC staff and Advisory Committee on Reactor Safeguards (ACRS) safety
reviews ( and vendor, architect / engineer and utility design reviews.
Each time a new concern or safety issue'is identified from one or more

{
of these sources, the need for immediate action to assure safe operation
is assessed. This assessment includes consideration of the generic
implications of the issue.

.

In some cases, immediate action is taken to assure s 1fety, e.g., the
derating of boiling water reactors as a result of the channel box wear
problems in 1975. In other cases, interim measures, such as modifications
to operating procedures, may be sufficient to allow further study of the
issue prior to making licensing decisions. In most cases, however, the
initial assessment indicates that immediate licensing actions or changes .

'| in licensing criteria are not necessary. In any event, further study
may be deemed aporooriate to make judgments as to whether existing NRC
staff requirements should be modified to address the issue for new

:

; plants or if backfitting is appropriate for the long term operation of
plants already under construction or in operation.

These. issues are sometimes called " generic safety issues" because they
are related to a carticular class or type of nuclear facility rather
than a specific plant. These issues have also been referred to as
" unresolved safety issues," (NUREG-0410, "NRC Progi J for the Resolution
of Generic Issues Related to Nuclear Power Plants," dated January 1,
1978). However, as discussed above, such issues are considered on a
generic basis only after the staff has made an initial determinationi

that the safety significance of the issue does not prohibit continued4

operatinn or require licensing actions while the longer-term ceneric
* revi r.: is underway.

C.2 ALAB 444 Reouirements

These longer-term generic studies were the subject of a Decision by the
Atomic Safety and Licensing Appeal Board of the Nuclear Reculatory
Commission. The Decision was issued on November 23,1977 (ALAB-444) in
connection with the Aopeal Board's consideration of the Gulf States

: Utility Comoany anplication for the River Bend Station, Unit Nos.1 and
2.

In the view of the Appeal Board,

"In short, the board (and the public as well) should be in a position
to ascertain from the SER itself--without the need to resort to

C-1
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extrinsic documents--the staff's perception of the nature and.,

! extent of the relationship between each significant unresolved-

generic safety question and the eventual' operation of the reactor,

under scrutiny. Once again, this assessment might well have a
direct bearing upon the ability of the licensing board to make the
safety findings required of it on the construction oermit level
even though the generic answer to the question remains in the
offing. Among other things, the furnished information would likely
shed light on such alternatively important considerations as whether:

.

(1) the problem has already been resolved for the reactor under
,

study; (2) there is a reasonable basis for concluding that a satisfactory
solution will be obtained before the reactor is put in operation;!

or (3) the problem would have no safety implications until after
several years of reactor operation and, should it not be resolved
by then, alternative means will be available to insure that continued
operation (if permitted at all) would not pose an undue risk to the
public."

*

This appendix is specifically included to respond to the decision of the
Atomic Safety and Licensing Appeal Board as enunciated in ALAB-444, and
as aoplied to an operating license proceeding Virginia Electric and
Power Comoany (North Anna Nuclear Power Station Unit Nos 1 and E
ALAB-491, NRC 245 (1978).

, c
C.3 " Unresolved Safety Issues"; .

In a related matter, as a result of Congressional action on the Nuclear
1 Regulatory Commission budget for Fiscal Year 1978, the Energy Reorganization

Act of 1974 was amended (PL 95-209) on December 13, 1977 to include,
among other things, a new Section 210 as follows:

j " UNRESOLVED SAFETY ISSUES PLAN"

:> "SEC. 210. The Comission shall develop a plan providing for
l specification and analysis of unresolved safety issues ralating to

nuclear reactors and shall take such action as may be necessary to
implement corrective measures with respect to such issues. Such
plan shall be submitted to the Congress on or before January 1,,

;!' 1978 and progress reports shall be included in the annual report of
.

the Commission thereafter."
,

:; The Joint Explanatory Statement of the House-Senate Conference Committee
for the Fiscal Year 1978 Appropriations Bill (Bill S.1131) provided the.

following additional information regarding the-Cemittee's deliberations
on this portion of the bill:

"SECTION 3 - UNRESOLVED SAFETY ISSUES"

"The House amendment required development of a plan to resolve
generic safety issues. The conferees agreed to a requirement that

.

C-2.
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the plan be submitted to the Congress on or before January 1, 1978.
The conferees also expressed the intent that this plan should *'

identify and describe those safety issues, relating to nuclear
power reactors, which are unresolved on the date of enactr.ient. It

should set forth: (1) Comaission actions taken directly or indirectly
to develop and implement corrective measures; (2) further actions
planned concerning such measures; and (3) timetables and cost

'estimates of such actions. The Commission should indicate the
oriority it has assigned to each issue, and the basis on which

'
priorities have been assigned." -

,

.

In response to the reporting requirements of the new Section 210, the
NRC staff submitted to Congress on January 1,1978, a report, NUREG-
0410, entitled "NRC Program for the Resolution of Generic Issues Related
to Nuclear Power Plants," describing the NRC generic issues program.
The NRC program was alrecdy in place when PL 95-209 was enacted and is
of considerably broader scope than the " Unresolved Safety Issues Plan" *

required by Section 210. 'In the letter transmitting NUREG-0410 to the
Congress on December 30, 1977, the Commission indicated that "the progress
reports, which are required by Section 210 to be included in future kRC
annual reports, may be more useful to Congress if they focus on the
soecific Section 210 safety items."

I It is the NRC's view that the intent of Section 210 was to assure that
'

I plans were developed and implemented on issues with potentially significant
: public safety implications. . In 1978, the NRC undertook a review of over

130 generic issues addressed in the NRC program to determine which,

issues fit this description and oualify as "Unresolve? Safety Issues"
for reporting to the Congress. The NRC review included the development

i, of proposals b, the NRC Staff and review and final approval by the NRC
j Commissioners.

I This review is described in a report NUREG-0510, " Identification' of
' Unresolved Safety Issues Relating to Nuclear Power Plants - A Report to

Congress," dated January 1979. The report provides the following definition
of an " Unresolved Safety Issue:"

"An Unresolved Safety Issue is a matter affecting a number of
*

nuclear power plants that poses important questions concerning the
adequacy of existing safety requirements for which a final resolution
has not yet been developed and .that involves conditions not likely
to be accepable over the lifetime of the plants it affects."

Further the report indicates that in applying this definition, matters
that pose "important questions concerning the adecuacy of existing
safety requirements" were judged to be those for which resolution is
necessary to (1) compensate for a possible major reduction in the degree
of protection of the public health and safety, or (2) provide a potentially

.
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significant decrease in the risk to the public health and safety. Ouite

| simoly, an " Unresolved. Safety Issue" .is potentially significant from a
public safety standpoint and its resolution is likely to result in NRC
action on the affected plants.

All of the issues addressed in the NRC program were systematically
.

evaluated against this definition as described in NUREG-0510. As a,,

j result, seventeen " Unresolved Safety Issues" addressed by twenty-two
|; tasks in the NRC program were identified. The issns are listed below.

_.

;j Progress on these issues was first discussed in the 1978 NRC Annual
Report. The number (s) of the generic task (s) (e.g., A-1) in the NRC.

] program addressing each issue is indicated in parentheses following the
ij ti ti e.
J

" UNRESOLVED SAFETY ISSUES" (APPLICABLE TASK N05.)

1. Waterhammer - (A-1) .
'

2. Asymmetric Blowdown Loads on the Reactor Coolant System - (A-2)
3. Pressurized Water Reactor Steam Generator Tube Integrity - (A-3, A-

4,A-5)
| 4. BWR Mark I and Mark II Pressure Suppression Containments - (A-6, A-

7,A-8,A-39)
,

-

5. Anticipated Transients Without Scram - (A-9) -
'

.

6. BWR Nozzle Cracking - (A-10)
9
D 7. Reactor Vessel Materials Toughness - (A-11)

8. Fracture Toughness of Steam Generator and Reactor Coolant Pumo,I Supports - (A-12)I

9. Systems Interaction in Nuclear Power Plants - (A-17)
10. Environmental Oualification of Safety-Related Electrical Equipment -

(A-24)
11. Reactor Vessel Pressure Transient Protection - (A-26)
12. Residual Heat Removal Requirements - (A-31)

,

13. Control of Heavy Loads Near Spent Fuel - (A-36)
;! 14. Seismic Design Criteria - (A-40)
|i 15. Pipe Cracks at Boiling Water Reactors - (A-42)
fi 16. Containment Emeraency Sump Reliability - (A-43)

17. Station B1ackout - (A-44)

In the view of the staff, the " Unresolved Safety 1ssues" listed above,

are the substantive ' afety issues refe' red to by the Aopeal Board in? s

ALAB-444 when it spoke of "... those c eneric problems under continuing
I study which have.... potentially significant public safety implications."

Eight of the 22 tasks identified with the " Unresolved Safety Issues" are
not ' applicable to Watts Bar Units 1 and 2 and six of these eight tasks
(A-6, A-7, A-8, A-39, A-10 and A-42) are Deculiar to boiling water
reactors. Tasks A-4, and A-5 address steam generator tube problems in
Combustion Engineerini; and Babcock and Wilcox plants. With regard to
the remaining 14 tasks that are applicable to this facility, the NRC

.
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staff has issued NUREG reports providing its proposed resolution of five

] of these issues. Each of these has been addressed in this Safety
. Evaluation Reoort or will be addressed in a future supplement. The
! table below lists those issues and the section of this Safety Evaluation, ,j Report in which they are discussed.
,

Safety Evaluation
Task Number NUREG Reoort and Title Report Section* '

A-2 NUREG-0609, " Asymmetric
Blowdown Loads on P!B ~

Primary Systems" .

A-24 NUREG-0588, "Interiin Staff
Position on Environmental
Oualification of Safety-
Related Electrical Equipment"

.

A-26 NUREG'-0224,." Reactor Vessel
Pressure Transient Protection
for Pressurized Water Reactors" .

and RSB STP 5-2

l A-31 SRP 5.4.7 and BTP 5-1 .

j " Residual Heat Removal Systems"
j incorporate requiremente of

USI A-31.i

A-36. NUREG-0612 " Control of
Heavy Loads at Nuclear Power.

Plants".

i

The remaining issues applicable to this facility are listed in the,

following table: '

GENERIC TASKS ADDRESSING UNRESOLVED SAFETY ISSUES4

~| THAT ARE APPLICABLE TO WATTS BAR, UHli |405.1 AttD 2

: 1. A-1 Waterhammer
ii 2. A-3 Westinghouse Steam Generator Tube Integrity*

,j 3. A-9 Anticipated Transients Without Scram
', 4. A-11 Reactor Vessel Materials Toughness

5. A-12 Potential for Low Fracture Touchness and Lamellar Tearing
,

~; on PWR Steam Generator and Reactor Coolant Pump Supports

{
6. A-17 Systems Interactions in Nuclear Power Plants

- 7. A-40 Seismic Design Criteria
8. A-43 Containment Emergency Sump Reliability4

9. A-44 Station Blackout

C-5
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With the exception of Tasks A-9, A-43, and A-44, Task Action Plans for
the generic tasks above are included in NUREG-0649, " Task Action Plans
for Unresolved Safety Issues Related to Nuclear Power Plants." A technical
resolution for Task A-9 has been proposed by the NRC staff in Volume 4
of NUREG-0460, issued for coment. This served as a basis for the
staff's proposal for rulemaking on this issue. . The Task Action Plan for .

Task A-43 was issued in January 1981, and the Task Action Plan for A-44
was issued in July 1980. Draft HUREG-0577 which represents staff resolution,

! of USI A-12 was issued for coment in November 1979. The Draft NUREG
* contained the Task Actior Han for A-12. The information provided in NUREG-0649
| meets most of the informational requirements of ALAB-444. Each Task
j Action Plan provides a description of the oroblem; the staff's aporoaches
i to its resolution; a general discussion of the bases upon which continued
i plant licensing or operation can proceed pending completion of the task;

the technical organizations involved in the task and estimates of the
nanpower required; a description of the interactions with other NRC

.

offices, the Advisory Comittee on Reactor Safeguards and outside organizations;
estimates of funding recuired for contractor supplied technical assistance;
prosoective dates for conoleting the task; and a description of potential
problems that could alter the olanned aoproach on schedule.

i In addition to the Task Action Plans, the staff issues the " Office of
j Nuclear Reactor Regulation Unresolved Safety Issues Su=ary, Acua Book"

,

t (NUREc-0606) on a cuarterly basis which provides current schedule information
i for each of the " Unresolved Safety Issues." It also includes information
! relative to the implementation status of each " Unresolved Safety Issue"

for which technical resolution is complete.
.

We have reviewed the nine " Unresolved Safety Issues" listed above as
they relate to Watts Bar. Discussion of each of these issues
including references to related discussions in the Safety Evaluation
Report is provided below in Section C.S. Based on our review af these
items, we CJncluded, for the reasons set forth in Section C.5, that
there is reasonable assurance that this facility can be operated prior
to the ultimate resolution of these generic issues without endangering

i the health and safety of the public.

! C.4 New " Unresolved Safety Issues"

An in-depth and systematic review of generic safety concerns icentified
since January 1979 has been performed by the staff to determine if any.

of these issues should be designated as new " Unresolved Safety Issues."i

The candidate issues originated from concerns identified in NUREG-0660,,

i "NRC Action Plan as a Result of the TMI-2 Accident;" ACRS recomendations;
abnormal occurrence reports and other operating exoerience. The staff's
proposed list was reviewed and commented on by the ACRS, the Office of
Analysis and Evaluation of Operational Data (AE0D) and the Office of

*
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Policy Evaluation. The ACRS and AE00 also orpposed that several additional
" Unresolved Safety Issues" be considered by the Commission. The Commission

_

considered the above infornation and approved the following four new'

" Unresolved Safety Issues:"

A-45 Shutdown Decay Heat Removal Requirements

A-46 Seismic Oualification of Equipment in Operating Plants .

A-47 Safety Implications of Control Systems .

A-48 Hydrogen Control Measures and Effects of Hydrogen Burns
on Safety Equipment -

A description of the review process for candidate issues, together with
,

a list of the issues considered is presented in NUREG-0705, " Identification' -

of New Unresolved Safety Issues Relating to Nuclear Power Plants, Special
Report to Congress," dated March 1981. An expanded discussion of each .

of the new " Unresolved Safety Issues" is also contained in NUREG-0705.

The applicability and bases for licensing prior to ultimate resolution
of the four new USIs for Watts Bar are discussed in Section C.S.

C.5 Discussion of Tasks as they Relate to Watts Bar Unit Nos.
1 and 2 -

.i This section provides the NRC staff's evaluation of the'Hatts Bar facilities
: for each of-the--appl 4nble " Unresolved. Safety Issues." This includes our

bases for licensing prior to ultimate resolution of these issues. Our
conclusions are based in part on information provided by the applicant
in their letter of .

A-1 Waterhammer
'

Waterhammer events are intense pressure pulses in fluid systems caused
by any one of a number of mechanisms and system conditions. Since 1971 there
have been over 100 incidents involving waterhammer in pressurized water
reactors and boiling water reactors. The waterhamers have involved
steam generator feedrings and piping, decay heat removal systems, emergency

:| core cooling systems, containment spray lines, service water lines,
'

.

feedwater lines and steam lines. However, the systems most frequently
; affected by waterhammer effects are the feedwater systems. The most

. ,

serious waterhammer events have occurred in the steam generator feedrings 'i

of pressurized water reactors. These types of-waterhammer events are
addressed in Section of this Safety Evaluation Report. System
design changes and testing requirements necessary to prevent this type-

.| of water hamer have been implemented by TVA in accordance with recommenda-
tions provided in Westinghouse report " Minimization of Series D2/D3.

Steam Generator Preheating Pressure Transient" dated June 30, 1977.,

Under Generic Task A-1, the potential for waterharmer in various systems
is being evaluated and appropriate requirements and systematic review

,
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) procedures are being developed to ensure that waterhammer is given
] appropriate consideration in all areas of licensing review. A technical .

report, NUREG-0582, " Water-hammer in Nuclear Power Plants" (July 1979),
providing the results of an NRC staff review of waterhammer events in
nuclear power plants and stating current staff licensing positions,

i

j completes a major subtask of Generic Task A-1.
t

! With regard to protection against other potential waterhammer events
1 currently provided in plants, piping design codes require consideration -

of impact loads. Approaches used at the design stage include: (1)
increasing valve closure times, (21 piping layout to preclude water
slugs in steam lines and vapor formation in water lines, (3) use of --

snubbers and pipe hangers, and (4) use of vents and drains. In addition,
we require that the applicant conduct a preoperational vibration dynamic
effects test program in accordance with Section III of the ASME Code for
all ASME Class 1 and Class 2 piping systems and piping restraints during
startup and initial operation. These tests will provide adequate assurance
that the piping and piping restraints have been designed to withstand
dynamic effects due to valve closures, pump trips and other operating .

s

modes associated with the. design operational transients.
t

Nonetheless, in the unlikely event that a large pipe break did result
from a severe waterhammer event, core cooling is assured by the energency

1 core cooling systems and protection against the dynamic effects of such
pipe breaks inside and.outside of containment is provided. .

.

l
In the event that Task A-1 identifies some potentially significant
waterhammer scenarios which have not explicitly been accounted for' ~

] in the design and operation of Watts Bar, corrective measures wilI De
! required at that time. The task has not as yet identified the need for
' requiring any additional measures beyond those already implemented.

Based on the foregoing, we have concluded that Watts Bar can be operated
prior to ultimate resolution of this generic issue without undue risk to
the health and safety of the public. .

A-3 Westinohouse Steam Generator Tube Inteority

The primary concern is the capability of steam generator tubes to maintain
their integrity during normal operation and postulated accident conditions.

! In addition, the requirements for increased steam generator tube inspections
and repairs have resulted in significant increases in occuoational

a exposures to workers. Corrosion resulting in steam generator tube wall
thinning (wastage) has been observed in several Westinghouse plants for
a number of years. Plants operating exclusively with an all volatile

~

secondary water treatment process have not experienced chis form of
degradation to date. The Watts Bar Units will operate on an all-volatile,

secondary water treatment process. Another major corrosion-related phenomenon-

has also been observed.in a number of plants in recent years, resulting from
a buildup of support plate corrosion products in the annulus between the

'
.

-
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tubes and the support plates. This buildup eYentually causes a dia-
metral reduction of the tubes, called " denting," and deformation of the
tube support plates. .This phenomenon has led to other problems, including
stress corrosion cracking, leaks at the tube / support plate intersections,"

and U-bend section cracking of tubes which were highly stressed because
of support plate deformation.

i
-

Specific measures such as steam generator design features and a secondary
.| water chemistry control and monitoring program, that the applicant has

employed to minimize the onset of steam generator tube problems are
described in Section of this Safety Evaluation Report. In addition,
Section of this Safety Evaluation Report discusses the inservice
inspection requirements. As described in Section , the applicant has
met all current requirements regarding steam generator tube integrity.
The Technical Specifications will include requirements for actions to be
taken in the event that steam generator tube leakage occurs during plant
operation. .

The Watts Bar units use the Model D steam generator desion. There is
no commercial experience of any duration with Model D generators at
this time. However, Hatts Bar is not scheduled for startuo until Augu'st
1982. By that time, it is anticipated that infomation will be available,

from other plants that can be factored into procedures and controls.i

.

TVA is a member of EPRI and the Steam Generator Owners Group (SGOG).
; TVA representatives regularly participate in these meetings to maintain
; awareness of industry experience and obtain updates on-research-in ..

progress. In addition, experience will be constantly monitored, as well
,

as the results of the numerous DOE, NRC, EPRI, and Steam Generator,

Owners Groups' research programs now underway.

Special attention during preoperational testing will be given to tube
vibration and potential wear due to movement in the tube support sheets
and antivibration bars.

l Task A-3 is expected to result in improvements in our current requirements
1 for inservice insoection of steam generator tubes. These improvements
I will include a better statistical basis for inservice inspection program

requirements and consideration of the cost / benefit of increased inspection..

Pending completion of Task A-3, the measures taken at this facility should
] mira..ize the steam generator tube problems encountered. Further the
1 inservice inspection and Technical Specification requirements will

assure that the applicant and the NRC staff are-alerted to tube degradation
should it occur. Appropriate actions such as tube plugging, increased
and more frequent ir.spections and power derating could be taken if

:! necessary. Since the imnrovements that will result from Task A-3 will
j be procedural, i.e., an improved inserv%e inspection program, they

'

can be implemented by the applicant after operation of this facility
begins, if necessary.

*
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Based on the foregoing, we have concluded th'at' Watts Bar can be'

coerated prior to ultimate resolution of this generic issue without
undue risk to the health and safety of the DLblic.

A-9 Anticipated Transients Without Scram
;

i

Nuclear plants have ' safety and control systems to limit the consequences .

of temporary abnormal operating conditions or " anticipated transients."
Some deviations from nomal operating conditions may be minor; others,
occurring less frequently, may impose significant demands on plant _.

equipment. In some anticipated transients, rapidly shutting down the
nuclear reaction (initiating a " scram"), and thus rapidly reducing the
generation of. heat in the reactor core, is an important safety measure.
If there were a potentially severe " anticipated transient" and the
reactor shutdown system did not " scram" as desired, then an " anticipated
transient without scram," or f.TWS, would have occurred.

'

The anticipated transient without scram issue and the requirements that-

must be met by the apolicant prior to operation of the facility are
discussed in Section of this Safety Evaluation Report.

TVA has set up an analytical progran to examine the effects of the most
severe postulated ATWS . transients and to detemine the mitigating
effec.s of turbine trip and auxiliary feedwater initiation on the

,

Seouoyah Nuclear Plant. The sensitivity of the effects of various nuclear
and thermal parameters also is being evaluated. This program is being
coordinated with Westinphouse, the aim being to come to eventual agree-,
ment on the magnitude and effects of these transients. Due to plant,

i design similarities, these studies are also applicable to Watts Bar.
I

TVA has develooed criteria to oe used for the design of additional control
rod trip (scram) gear. This design will be fully vendor-develooed and will
be implemented if shown to be needed to reduce the probability of failure
to scran.

TVA is completing design criteria for systems to be used in mitigating
the effects of scram failures. Insth11etion of these systems could oive
further assurance of turbine trip and auxiliary feedwater initiation should
a failure to scram occur. Preliminary design studies toward implementation
of this alternate mitigating system actuation circuitry are also planned..

|
4 The ATHS issue is currently scheduled for rulemaking in summer 1981.
} The applicant will be required to comply with any further requirements
i on ATWS which may be imoosed as a result of the rulemaking.
!

Based on our review, we have concluded that there is reasonable assurance
that Watts Bar can be ooerated prior to ultimate resolution of this'

generic issue without endangering the health and safety of the public.

Q
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d-11 Reactor Vessel flaterials Toughness ~

Resistance to brittle. fracture, a rapidly propacating catastrophic
failure mode for a component containing flaws, is described quanti-
tatively by a material property generally denoted as " fracture toughness."
Fracture toughness has different values and charactersitics depending
upon the material being considered. For steels used in a nuclear reactor
pressure vessel, three considerations are important. First, fracture

.

toughness increases with increasing temperature; second, fracture toughness
decreases with increasing load rates; and third, fracture toughness
decreases with neutron irradiation.

In recognition of these considerations, power reactors are operated
within restrictions imposed by the Technical Specifications on the
pressure during heatup and cooldown operations. These restrictions
assure that the reactor vessel will not be subjected to a combination of
pressure and temperature that could cause brittle fracture of the vessel

,

if there were significant. flaws in the vessel materials. The effect of
neutron radiation on the fracture toughness of the vessel material is.

accounted for in developing and revising these Technical Specification
limitations. .

~

For the service times and operating conditions typical of current operating
plants, reactor vessel fracture toughness for most plants provides .

adequate margins of safety against vessel failure under operating,
testing, maintenance, and anticipated transient conditions, and accident
conditions over the life of, the plant. However, results from a reactor
vessel surveillance program and analyses performed for up to 20 older
operating pressurized water reactors and those for some more recent
vintage plants will have marginal toughness, relative to required
margins at normal full power after comparatively short periods of operation.
In addition, results from analyses performed by pressurized water reactor
manufacturers indicate that the integrity of some reactor vessels may
not be maintained in the event that a main steam line break or a loss-
of-coolant accident occurs after approximately 20 years of operation.
The princinal objective of Task A-11 is to develop an improved engineering

~

' method and safety criteria to allow a more precise assessment of the
safety margins that are available during normal operation and transients
in older reactor vessels with marginal fracture toughness and of the
safety margins available during accident conditions for all plants.*

The Staff's review of the fracture toughness of the Matts Bar Unit I reactor
vessel is incomplete at this time. However, based upon our evaluation
to date of the reactor vessel materials toughness, we have concluded that
this unit will have adequate safety margins for initial operation against
brittle failure during operating, testing, maintenance, and anticicated
transient conditions. The Unit 2 reactor vessel reets the fracture
toughness requirements of Appendix G to 10 CFR 50. Therefore, it is
expected to meet the specified safety margins through its life. When

C-11-
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Task Action Plan A-11 is completed and explici.t fracture evaluation
criteria for accident conditions are defined, all vessels will be reevaluated
for acceptability over their design lives. Since Task A-11 is projected
to be completed well in advance of the Watts Bar reactor vessel reaching
a level of marginal fracture resistance, acceptable vessel integrity for
the postulated accident conditions will be assured at least until the
reactor vessel is reevaluated for long-tenn acceptability. The staff's
evaluation for long-term acceptability will be provided in a supplement to .

| the Safety Evaluation Report.
: .

| In addition, the surveillance program required by 10 CFR 50, Appendix H
! will afford an opportunity to reevaluate the fracture toughness periodically

during the first half of design life. -

,

I Therefore, based upon the foregoing, we have concluded that Watts Bar can be
operated prior to resolution of this generic issue without undue risk to
the health and safety of the public.

'
'

A-12 Potential for Low Fracture Touchness and Lamellar Tearina on PWR
Steam Generator and Reactor Coolant Pumo Succorts

During the course of the licensing action for North Anna Power Station
Unit No. I and 2 a number of questions were raised as to the potential
for lamellar tearing and low fracture toughness of the steam generator
and reactor coolant pump support materials for those facilities. Two -

different steel specifications (ASTM A36-70a and ASTM A572-70a) covered
most of the material used for these supports. Toughness tests, not
originally specified and not in the relevant ASTM specifications, were
made on those heats for which excess material was available. The toughness
of the A36 steel was found to be adequate, but the toughnesg of the A572
steel was relatively poor at an operating temperature of.80 F.

,

i Since similar materials and designs have been used on other nuclear
i plants, the concerns regarding the supports for the North Anna facilities

are applicable to other PWR plants. It was therefore necessary to
reassess the fracture toughness of the steam generator and reactor

; coolant pump support materials for all operating PWR. plants and those in
CP and OL review.4

NUREG-0577, " Potential for low Fracture Toughness and Lamellar Tearing
on PWR Steam Generator and Reactor Coolant Pumo Supports," was issued
for comment in November 1979. This report summarizes work performed by
the NRC staff and its contractor, Sandi'a Laboratories, in the resolution
of this generic activity. . The report describes-the technical issues,
the technical studies performed by Sandia Laboratories, thc NRC staff's
technical positions based on these studies, and the NRC staff's olan for
implementing its technical positions. . As a part of initiating the
implementation of the findings in thiscreport, letters were sent to all
applicants and licensees on May 19 and 20,1980. In these letters a
revised prooosed implementation plan was presented and specific criteria

- for material qualifications were defined.
,
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Many coments on t oth the draft of NUREG-0577 and the letters of May 19*

and 20 have been received by the NRC staff and' detailed consideration is'

presently being given to these comments. After completing our review"

and analysis of the comments provided, we will issue the final revision
of NUREG-0577 which will include a full discussion and resolution of the
comments and a final plan for implementation,

We estimate that our implementation review will require approximately .i *

' two years. Since many factors (initiating event, low fracture toughness
h a critical support member in tension, low operating temperature,'

large flaw) must be simultaneously present for failure of the support
~

system we have determined that licensing for pressurized water reactors
should continue during the imolementation phase. Our conclusions regarding

|d
licensing and subsequent operation are not sensitive to the estimated

t length of time required for this work.
.i

TVA is currently reviewin'g the materialsnused in all primary reactor
coolant system component (reactor vessel, steam generators, reactor

*

coolant pumps, and pressur,izer) supports to determine the degree of
agreement with the proposed criteria contained in NUREG-0577. Also, TVA *

is participating in the recently fomed Atomic Industrial Forum (AIF)
Subcomittee on !1aterial Requirements and with the Metals Property -

Council to develop an industry response to the generic issue. A test
program has been initiated at Sequoyah to monitor actual support tempera-
tures. This information will be extrapolated to the Watts Bar supports .

:! and will be utilized in their evaluation of the support.

! In the interim, until the fracture toughness of the support materials
at Watts Bar Units 1 and 2 is evaluated and corrective measures imple-,,

.j mented, if needed, operation is justified based on the following.

Support failures from inadequate fracture toughness are not expected
to occur' except under the unlikely combination of:

(1) The initiating event _(i.e., a large pipe break) which has a' low -

,j probability of occurrence.

(2) The existence of non-redundant and critical support structural
member (s) with low fracture toughness (many supports contain redundant

,

members). ,
,

~! (3) The existence of support structural members at operating temperatures
low enough that the fracture toughness of the succort material is

.

i reduced to a level at which brittle failura could occur if a large
flaw existed. -.

:*

(4) The existence of a flaw of such size that~ the stresses imparted
during +he initiating event could cause the flaw to rapidly propa-
gate, .esulting in brittle failure of the member (s).
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I Uith regard to the lamellar tearing issue, the results of an extensive-

literature survey by Sandia revealed that, although lamellar tearing is
a comon occurrence in structural steel construction, virtually no
documentation exists describing inservice failures due to lamellar
tearing. Nonetheless, additional research is recommended to provide a
more definitive and complete evaluation of the importance of lamellar
tearing to the structural integrity of nuclear power plant support
systems.

,

Based on our review, we have concluded that there is reasonable assurance
'

that Watts Bar can be operated prior to ultimate resolution of this
generic issue without endangering the health and safety of the public.

j A-17 Systems Interaction in Nuclear Power Plants
1

1 The staff's systems interaction program was initiated in May 1978 with
j the definition of USI A-17 (Systems Interaction in Nuclear Power Plants)

and was intensified by TAP (NUREG-0660) Item II.C.3 (Systems Interaction).i

} The concern arises because the design, analysis and installation of ,

systems are frecuently the. responsibility of teams of enoineers with
functional specialties--such as civil, electrical, mechanical, or nuc1 car.
Experience at operating plants has led to questions of whether the work
of these functional specialists is sufficiently integrated to enalle
them to minimize adverse interactions among systems. Some adverse
events that occurred in the past might have been prevented if the teams,

J had assured the necessary independence of safety systems under all -

)l
conditions of operation.

j The Tennessee Valley Authority has not described a comprehensive program
that separately evaluates all structures, systems, and components'

j important to safety for the three categories of adverse systems interactions,
i.e., spatially coupled, functionally coupled, and humanly couoled.
However, there is assurance that Watts Bar can be operated without
endangering the health and safety of the public. The plant has been

a evaluated against current licensina requirements that are founded on the
l principle of defense-in-depth. Adherence to this principle results in

requirements such as physical separation and independence of redundant
safety systems, and protection against hazards such as high energy line!

ruptures, missiles, high winds, flooding, seismic events, fires, human
factors, and sabotage. These desi
against the standard Review Plan (gn provisions are subject to reviewNUREG 75-087) which requires interdisciplinary
reviews of safety-grade equipment and address different types of potential,

q systems interactions. Also, the quality assurance program which is
; followed during the design, construction and operational chases for each
7 plant contributes to the prevention of introduc4ng adverse systems

interactions. -Thus, the current licensing requirements and procedures
provide an adeouate degree of plant safety.

,

The MRC staff's current procedures assign primary responsibility for )
review of various technical areas to specific organizational units and
assign secondary responsibility to other units where there is a functional
interface. Designers follow somewhat similar procedures and orovide the

,

analyses of systems and interface reviews. Task A-17 has been developing
methods that could identify adverse systems interactions which were not
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considered by current review procedures. The first phase of this study
Mgan in May 1978 and was completed in February 1980 by Sandia Laboratories
under contract to the NRC staff.

~

The Phase I investigation was structured to identify areas where interactions
are nossible between systems and have the potential of negating or
seriously degrading the perfonnance of safety functions. The study
concentrated on connonly caused failures among systems that would violate .

a . safety function. The investigation was to then identify where NRC.;

review procedures may not have properly accounted for these interactions.
~

The Sandia Laboratories used fault-tree analysis on the ',latts Bar 1
' design to identify component failure combinations (cut-sets) that could -

'

| result in loss of a safety function. The cut-sets were further reduced
by incorporating six linking systems failures into the analysis. The
results of the Sandia effort indicated a few potentially adverse systems
interactions within the limited scope of the study. The staff reviewed
the interactions for safety significance and generic implications. The

.

staff concluded that no corrective measures needed to be imolemented
immediately except for the potential interaction cetween the PORY and
its block valve. This interaction had been separately identified by the
evaluations of the TitI-2 accident while Sandia was studying Patts Bar 1:
Since corrective measures were already being implemented no separate
measures were needed under USI A-17.

.

The "NRC Action Plan Developed as a Result of the TMI-2 Accident,"
NUREG-0660, provides for a systems interaction follow-on study, Section
II.C.3, " Systems Interactions." Since Aoril 1980, the Office of Nuclear
Reactor Regulation has intensified the effort both by broadening the
study of methods to identify potential systems interactions and by
precarina guidance for audit reviews of selected plants for systems
interactions. Our recent experience orovides a basis from which we are
developing a more efficient review process for potential system interactions.
The process will provide for a resolution of USI A-17, assimilate. ooerating
reactor experience, and rank identified systems interactions by their-
relative importance to safety.

It is expected that the development of systematic ways to identify,
rank, and evaluate systems interactions will go further to reduce the
likelihood of intersystem failures resulting in the loss of plant safety.

functions. A comprehensive program is expected to employ analytical
1

! methods, visual inspections, exoerience feedback, and simulator dependencies
experiments. The LWR industry's current experience with systems interaction
reviews is fragmented. Experience like that gained by the Phase I study
is an essential ingredient to the staff's considerations of a comprehensive,

i systems interaction program. After the resolution of USI A-17, we will
determine whether TVA must perform further evaluations for adverse
systems interaction.

.
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A-40 Seismic Design Criteria - Short-Tem Procram*

NRC regulations require that nuclear power structures, systems and
components importar.t to safety be designed to withstand the effects of
natural phenomena such as earthouakes. Detailed requirements and guidance
regarding the seismic design of nuclear plants are provided in the NRC

,

regulations and in Regulatory Guides issued by the Commission. However, -

there are a number of plants with construction permits and operating
,

j licenses issued before the NRC's current regulations and regulatory
guidance were in place. For this reason, rereviews of the seismic -

design of various plants are being undertaken to assure that these
q plants do not present an undue risk to the public. Task A-40 is , in '

effect, a compendium of short-tem efforts to support such reevaluation
efforts of the NRC staff, especially those related to older operating;

plants. In addition, some revisions to the Standard Review Plan sections
and Regulatory Guides to bring them more in line with the state-of-the-
art will result. -

,

As discussed in Section of this Safety Evaluation Reoort the
seismic design basis and seismic design of the facility have been evaluated
at the operating license stage and have been fot.nd acceptable. We do not
expect the results of Task A-40 to affect these conclusions because the
techniques under consideration are essentially those utilized in the

.; review of this facility. Should the resolution of Task A-40 indicate a .

change is needed in licensing requirements, all operating reactors,'

including Watts Bar will be reevaluated on a case-by-case basis.
Accordingly, we have concluded that this facility can be operated prior
to the ultimate resolution of this generic issue without endangering the
health and safety of the public.

:i
! A-43 Containment Emeraency Sumo Reliability

Following a postulated loss-of-coolant accident, i.e. , a break in the
reactor coolant system piping, the water flowing from the break would be
collected in the emergency sump at the low point in the containment.
This water would be recirculated through the reactor system by,the
emergency core cooling pumps 'to maintain core cooling. This water would
also be circulated through the containment spray system to remove heat
and fission products from the containment. Loss of the ability to draw
water from the emergency sump could disable the emergency core cooling|

ard containment spray systems.

j One postulated means of losing the ability to dfaw water from the
emergency sump could be blockage by debris. A principal source of such'

debris could be the thermal insulation on the reactor coolant system
( piping. In the event of a piping break, the subsequent violent release
; of the high pressure water in the reactor coolant system could rip off

*
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the insulation in the area of the break. This debris could then be*

- swept into the sump, potentially causing blockage.

j?
Currently, regulatory positions regarding sump design are presented in
Regulatory Guide 1.82; " Sumps for Emergency Core Cooling and Containment

.

Spray Systems," which address debris (insulation). Regulatory Guide,

1.82 recommends, in addition to providing redundant separated sumps,

{
that two protective screens be provided. A low approach velocity in the

~vicinity of the sump is required to allow insulation to settle out -

before reaching the sump screening; and it is required that the sump
remain functional assuming that one-half of the screen surface area is*

blocked. Our review of the sump design against the Regulatory Guide is i
.

found in Section of this Safety Evaluation Report.
~

H

A second postulated means of losing the ability to draw water from the#
0 emergency sump could be abnormal conditions in the sump or at the pump
3 inlet such as air entrainment, vortices, or excessive pressure drops.
j These conditions could result in pump cavitation, reduced flow and
1 possible damage to the pumps. -

Currently regulatory positions regarding sump testing are contained in
Regulatory Guide 1.79, "Preoperational Testing of Emergency Core Cooli.ng

i- Systems for Pressurized Water Reactors," which addresses the testing
of the recirculation function. As indicated in Section of this -

Safety Evaluation Report, the applicant will perform in-plant tests to
,

demonstrate that circulation through the sump can be reliably accomolished.'
:, In addition, TVA has performed out-of-plant scale model tests of the Watts
: Bar containment sump design (Reference J. E. Gilleland's letter to

S. A. Varga, dated Liay 23, 1979). The tests were performed utilizing.

..
several design modifications identified during similar sump model tests
for the Sequoyah Nuclear Plant. These modifications have been incor-' '

U porated into the Watts Bar design. The staff has requested the results
d of the sump tests from the applicant. We will report our resolution of

this issue upon our receipt and review of this information in a supole-4

ment to this Safety Evaluation Report. -
4

_

A-44 Station Blackout3;

4
^g Electrical power for safety systems at nuclear power plants must be

; supplied by at least two redundant and independent divisions. The
;: systems'used to remove decay heat to cool the reactor core following a-

,| reactor shutdown are included among the safety systems that must meet
these requirements. Each electrical division for safety' systems includes,

an offsite alternating current power connection, a standby emergencyi

diesel generator alternating current power supply and direct current,

sources.

|
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! Task A-44 involves a study of whether or not nuclear power plants should-

! be designed to acconnodate a complete loss of 'a!1 alternating current
I ~

oower, i.e., loss of both the offsite and the emergency diesel generator
alternating current power supplies. This issue arose because of operating
experience regarding the reliability of alternating current power supplies.
A ntmber of ooerating plants have experienced a total loss of 'offsite

; electrical power, and more occurrences are expected in the future.
I

During each of these loss of offsite power events, the olisite emergency
alternating current power supplies were available to supply the power
needed by vital safety eautoment. However, in some instances, one of
the redundant emerpency power suoplies has been unav'ailable. In addition,
there have been numerous reports of emergency diesel generators failing .

to start and run in operating plants during periodic surveillance
tests.

A loss of all alternating current power was not a design basis event for
Watts Bar. Nonetheless, a combination of design, operation and
testing reouirements that have been imposed on the aoolicant will *

assure that these units will have substantial resistance to a loss of
all alternating current and that, even if a loss of all alternating
current should occur, there is reasonable assurance that the core will
be cooled. These are discussed below.

A loss of offsite alternating current power involves a loss of both he *

oreferred and backup sources of offsite oower. Our review and basis for ~

acceptance of the design, inspection, and testing provisions for the
offsite power system are described in Section of the Safety Evaluation
Report. Also, a preliminary grid stability analysis was oerformed, this
is discussed in Section of the Safety Evaluation Report.

If offsite power is lost, two indeoendent and redundant diesel generators
and their associated distribution systems will deliver emergency power
to safety-related eauf pment. Our review of the design, testing,, surveillance,
and maintenance provisions for the onsite emergency diesels is described,

in Section of the SER. Our reouirements include preoperational
testing to assure the reliability of the installed diesel generators in
accordance with our requirements discussed in the SER. In addition, the
applicant has been reauested to implement a progran for enhancement of
diesel generator reliability to better assure the long-term reliability
of the diesel-generators. This program resulted from recormendations of
NUREG/CR-0660, " Enhancement of Onsite Emergency Generator Reliability."

Even if both offsite and onsite alternating curr_ent power are lost,
cooling water from the condensate storage tank can still be provided to

, the steam generators by the auxiliary feedwater system by employing a
steam turbine driven pump that does not rely on alternating current
power for operation. Our review of the auxiliary feedwater system
design and operation is described in Section of the Safety
Evaluation Report.

The issue of station blackout was also considered by the Atomic Safety*

and Licensing Appeal Board (ALAB-603) for the St. L'ucie Unit No. 2
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facility. In addition, in view of the completion schedule for Task A-44
(October 1982), the Appeal Board recomended that the Comission take.

expeditious action to ensure that other olants and their operators are'

equipped to accomodate a station blackout event. The Comission has
'

reviewed this recomendation and determined that some interim measures,

; should be taken at all facilities includino Watts Bar while Task A-44 is
i being conducted. Consequently, interim emergency procedures and coerator
i training for safe operation of the facility and restoration of alternating -

j current power will be required. The staff notified the applicant of
these requirements in a letter from D. Eisenhut, NRC, dated February 25,

' 1981. We will condition the OL for Watts Bar that these procedures and -

training be completed by fuel load date.,

1

In addition, as part of the Sequoyah Unit 1 low power test program,
I TVA performed a " blackout" test, which simulated loss of all offsite

and onsite ac power. The test results showed that during the blackout
period, the turbine-driven auxiliary feedwater pumps delivered flow to
the steam generators as required. Therefore, while the designs for the -

ac power and auxiliary feedwater systems at Sequoyah and Watts Bar are
not identical, sufficient similarities exist in the designs such 'that
the test results (from a system coeratic , standpoint) could be considered
apolicable to Watts Bar. Additional infonnation on this test and other
concerns (ooerator traini..ng, procedures, etc.) related to this issue is
provided in Sucolement No. 2 to the Sequoyah safety evaluation report and
TVA's response (L. M. Mills June 5,1981 letter to E. Adensam) to the *

NRC's generic letter No. 81-04, " Emergency Procedures for Training for
Station Blackout Events."

Based on the above, we have concluded that there is reasonable assurance
that Watts Bar can be operated prior to the ultimate resolution of this
generic issue without endangering the health and safety of the public.

A-45 Shutdown Decav Heat Removal Reouirements
! .

Under normal operating conditions, power generated within a reactor is
. removed as steam to produce electricity via a turbine generator.'

Following a reactor shutdown, a reactor oroduces insufficient power to
l operate the turbine; however, the radioactive decay of fission products
i continues to produce heat (so-called " decay heat"). Therefore, when

reactor * shutdown occurs, other measures must be available to remove-

decay heat from the reactor to ensure that hioh temperatures and pressures,

do not develoo which could jecoardize the reactor and the reactor coolant-

system. It is evident, therefore, that all light water reactors (LWRs)a

share two common decay heat removal functional ~i'equirements: (1) to
orovide a means of transferring decav heat from the reactor coolant.

j system to an ultimate heat sink and '(2) maintain sufficient water inventory
inside the reactor vessel to ensure adequate cooling of the reactor'

* fuel. The reliability of a particular power plant to perform these
functions depends on the frecuency of initiating events that require or -

jeopardize decay heat removal operations and the probability that
required systems will respond to remove the decay heat.

.
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~! This Unresolved Safety Issue will evaluate the benefit of providing
4 alternate means of decay heat renoval which could substantially increase
', the plants' capability to handle a broader spectrum of transients and

-| accidents. The study will consist of a generic system evaluation and
will result in recommendations regarding the desirability of and possible
design requirements for improvements in existing systems or an alternative
decay heat removal method if the improvements or alternat. ve can significantly

j reduce the overall risk to the public. .

The primary method for removal of decay heat from pressurized water
reactors is via the steam generators to the secondary system. This
energy is transferred on the secondary side to either the main feedwater
or auxiliary feedwater systems, and it is rejected to either the turbine
condenser or the atmosohere via the steamline safety / relief valves,,

Following the TMI-2 accident, the importance of the auxiliary feedwateri

system was highlighi.ed and a number of steps were taken to improve the
reliability of the auxiliary feedwater system. The staff's review of
these items is contained in Section of this Safety Evaluation .

Report. It was also stipulated that plants must be capable of providing
the reouired auxiliary feedwater flow for at least two hours from one
auxiliary feedwater pump train, independent of any alternating current
power source (that is, if both off-site and on-site alternating current
power sources are lost).

6

Pressurized water reactors also have alternate means of removing decay -

heat if an extended loss of feedwater is postulated. This method is
known as " feed and bleed" and uses the high pressure injection system to
add water coolant (feed) at high pressure to the primary system. The
decav heat increases the system pressure and energy is removed throuph
the oower-operated relief valves and/or the safety valves (bleed), if

; necessary.
.

At low primary system pressure (below about 200 psi), the long-term
' decay heat is removed by the residual heat removal system to ach,ieve

cold shutdown conditions.

Based on the foregoing, we have concluded that Natts Bar can be operateds

j prior to ultimate re' solution of this generic issue without endangering
the health and safety of the public.+

i A-46 Seismic Oualification of Eauioment in Operatina Plants

I
'~

The design criteria and methods for the seismic qualification of mechanical
and electrical eauipment ,in nuclear power plants have undergone significant
change during the course of the commercial nuclear power program.
Consequently, the margins of safety provided in existing equioment to
resist seismically induced loads and perfom the intended safety functions
may vary considerably. The seismic qualification of the equipment in
operating plants must, therefore, be reassessed to ensure the ability to
bring the plant to a safe shutdown condition when subject to a seismic
event. The objective of this Unresolved Safety Issue is to establish an

,

.
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explicit set of guidelines that could be used to judge the adequacy of
the seismic qualification of mechanical and electrical equipment at all

'! opsatino plants in lieu of attempting to backfit current design criteria
: for new plants. This guidance will concern equipment required to safely
: shut down the plant, a's well as equipment whose function is not required

;t for safe shutdown, but whose failure could result in adverse conditions
'

which might impair shutdown functions. .

'.

.{ Watts Bar was designed using current seismic criteria and the design has
been reviewed and approved by the Comission staff in accordance with
current design criteria and methods for seismic qualification. Therefore,

~we conclude that Watts Bar can be operated prior to resolution of this
generic issue without undue risk 'to the health and safety of the public. .

A-47 Safety Imolications of Control Systems

This issue concerns the potential for transients or accidents being made'

more severe as a result of control system failures or malfunctions.
'

These failures or malfunctions may occur independently or as a result of *

the accident or transient'under consideration. One concern is the
potential for a single failure such as a loss of a power supply, short
circuit, open circuit, or sensor failure to cause simultaneous malfunction
of several control features. Such an occurrence could conceivably
result in a transient more severe than those transients analyzed as-

;; anticipated operational occurrences. A second concern is for a postulated ,
' accident to cause control system failures which could make the accident

more severe than analyzed. Accidents could conceivably cause control-

system failures by creating,a harsh environment in the area of the
control equipment or by physically damaging the control equipment. It
is generally believed by the staff that such control system failures
would not lead to serious events or result in conditions that safety

| systems cannot safely handle. Systematic evaluations have not been
ricorously performed to verify this belief. The potential for an4

i accident that could affect a particular control system, and effects of
' the control system failures, may differ from plant to plant. Therefore,

it is not possible to develop generic answers to these concerns, but
rather plant-specific evaluations are required. The purpose of this
Unresolved Safety Issue is to define generic criteria that will be used
for plant-soecific evaluations.

,

,

, The Watts Bar control and safety systems have been designed with the*

j goal of ensuring that centrol system failures will not prevent automatic
or manual initiation and operation of any safety system equipment,

'; required to trip the plant or to maintain the glant in a safe shutdown
' condition following any "anticioated coerational occurrence" or " accident."

This has been accomplished by either providing independence between
safety and non-safety systems or providing isolating devices between *

safety and non-safety systems. These devices preclude the propagation
of non-safety systen eouipment faults to the protection system. Also,
to ensure that the operation of safety system eouioment is not impaired,
the single failure criterion has been applied in the plant desian. Design b

i -
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I reviews are being performed (IE Bulletin 79-2' ) to ensure that the loading7
1- on certain class IE power boards maintains the separation and indeoendencej of plant systems as designed.

Ij A systematic evaluation of the control system design, as contiemplated
~; for this Unresolved Safety Issue, has not been performed to determine

t whether postulated accidents could cause s:gnificant control system .-
i failures which would make the accident consequences more severe than

presently analyzed. However, a wide range of bounding transients and
accidents is presently analyzed to assure that the postulated events _

such as steam generator overfill and overcooling events would be adequately
mitigated by the safety systems. In addition, systematic reviews of
safety systems have been performed with the
control system failures (single or multiple) goal of ensuring thatwill not defeat safety
system action. These reviews are part of an ongoing evaluation orogram
to nualify class IE plant eouipment to function for all postulated service
conditions to which it is subjected. .

Based on the above, we have concluded that there is reasonable assurance
that Watts Bar can be operated prior to the ultimate resolution of this
generic issue without endangering the health and safety of the public.

;; A-48 Hydroaen Control Measures and Effects of Hvdrocen Burns on Safety

.i Eauloment
,

! Following a loss-of-coolant accident in a light water reactor plant,
combus_tible gases, principally hydrogen, may accumulate inside the
primary reactor containment as a result of: (1) metal-waterreaction
involving the fuel element cladding; (2) the radiolytic decomposition of

| the water in the reactor core and the containment sump; (.31 the corrosion
of certain construction materials by the spray solution; and (4) any
synergistic chemical, thermal and radiolytic effects of post-accident
environmertal conditions on containment protective coating systems and;

'

electric cable insulation.

.; Because of the potential for significant hydrogen generation as the
result of an accident,10 CFR Cection 50.44, " Standards for Combustible
Gas Control System in Light Water Cooled Power Reactors" and the General
Cesign Criteria 41, " Containment Atmosphere Cleanup" in Appendix A to 10

*

CFR Part 50 require that systems be provided to control hydrogen concentrations
,; in the containment atmosphere following a postulated accident to ensure

that containment integrity is maintained.,

10 CFR Section 50.44 requires that the combustYble gas control system
provided be capable of handling the hydrogen generated as a result of
degradation of the emergency core cooling system such that the hydrogeni

i release is five times the amount calculated in demonstrating compliance
| with 10 CFR Section 50.46 or the amount corresponding to reaction of the
| cladding to a depth of 0.00023 inch, whichever amount is greater.
|

The accident at TMI-2 on March 28, 1979 resulted in hydrogen generation,

| well in excess of the amounts specified in 10 CFR 50.44 As a result of
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this knowledge it became apparent to NRC that specific design measures
; are needed for handling larger hydrogen relea'ses, particularly for
i smaller low pressure containments. As a result, the Comission determined
i that a rulemaking proceeding should be undertaken to define the manner

and extent to which hydrogen evolution and other effects of a degraded1 -

j core need to be taken into account in plant design. An advance notice
of this rulemaking proceeding on degraded core issues was published in'l

the Federal Register on October 2,1980. ..

Recognizing that a number of years may be required to complete this
rulemaking proceeding, a set of short-term or interim actions relative ,,,,

to hydrogen control requirements were developed and implemented. These
interim measures were described in a second October 2,1980 Federal
Register notice.

'

For plants with ice con 9eser containments such as Watts Bar, the proposed.,

interim rule specified ~ that either it must be demonstrated that the con-
, tainment can withstand hydrogen burns or explosions or a detailed eval- ,

uation of possible hydrogen control measures must be perfomed and the
selected measures installed. Watts Bar was requested to comply with these
interim measures prior to fuel load.

.

The applicant has stated that the research and development work being
performed by TVA for the Sequoyah Nuclear Plant is directly applicable

:, to the Watts Bar Nuclear Plant. TVA is conducting research into hydrogen .
combustion phenomena and mitigation measures in cooperation with Duke'

! Power, American Electric Power, the Electric Power Research Institute,
and on its own.

,

The applicant plans to install a system referred to as the Permanent
Hydrogen Mitigation System (PHMS) in the Watts Bar containments. Thet

PHMS consists of igniters distributed throughout the containment. This
system is designed to ignite hydrogen at low concentrations, thereby-,

'

maintaining the concentration of hydrogen below its detonable 1imit and
preventing containment overpressure failure.

The staff has reviewed and approved (1) the Natts Bar Permanent Hydrogen
Mitigation System, and (2) the applicant's analysis of the ability of

j essential equipment to survive the hydrogen Burn environment. This
evaluation is provided in Sections and of this Safety

,

Evaluation Report.'

Based on the above, we conclude that Watts Bar can be operated prior to
resolution of this " Unresolved Safety Issue" and the proposed rulemaking
without undue risk to the health and safety of the public.

;
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