
. _ _ --

s

- * q y F~ y (.
,

JUL 311981

*Docket No.: 50-461/462 p g

%j

]E_
' ' '' 'Mr. George E. Wuller

0 51981a* 9'

Supervisor - Licensing
Illinois Power Company V v. m m ons s

" ' " "
g j500 South 27th Street

Decatur, Illinois 62525 K -

,

,bs
Dear Mr. Wuller: iG

SU3 JECT: INFORMATION REQUEST ON UNRESOLVED SAFETY ISSUES

As a result of a recent Atomic Safety and Licensing Appeal Board decision
a discussion of the status of Unresolved Safety Issues will be included
in the SER.

We request a summary description of relevant programs and interim measures
you have taken pending resolution of the twelve (12) issues identified in
enclosure 1. We would app:eciate your response by October 23, 1931 so that
the information can be included in the Clinton SER. Following receipt of
your response we will meet with you to discuss the information.

Enclosure 2 is a recent SER writeup on Unresolved Safety Issues for the
Susquehanna Plant which may be of assistance to you.

If you have any questions, please call the Project Panager, J. H. Williams,
f 301-492-8901 ) .

Sincerely,

Nginal signed by:
'

Robert L. Tedesco, Assistant Director

for Licensing
Division of Licensing
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Enclosure 1

REQUEST FOR INFORMATION

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 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.

There are currently a total of 26 Unresolved Safety Issues discussed in
NUREG-0606. We do not require information from you at this time for a
number of the issues since 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. However, we do request the information noted above for
each of the issues listed below:

1. Waterhanner (A-1)
-2 . Anticipated Transient Without Scram (A-9)
3. Reactor Vessel M3terials Toughness (A-11)
4. Systems Interaction in Nuclear Power Plants (A-17)
5. Safety Relief Valve Pool Dynamic Loads (A-39)
6. Seismic Design Criteria (A-40)
7. Cont 11 ament Emergency Sump Reliability (A-43)
8 tation Blackout (A-44)
9. Shutdown Decay Heat Removal Requirements (A-45)

10. Seismic Oualificaticr. of Equipment in Ocerating Plants
(A-46)

11. Safety Implications of Control Systems (A-17)
12. Hydrogen Control Measures and Effects of Hydrogen Burns on1

Safety Equipment (A-48)
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APPENDIX C

NUCLEAR REGULATORY COMMISSION (NRC)
UNRESOLVE0 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. Infomation
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
nf "ese sources, the need for imediate action to assure safe operation
i sessed. This assessment includes consideration of the generic
i1pa cations of the issue.

some cases, immediate action is taken to assure safety, e.g., the
,srating 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 ; ior to making licensing decisions. In most cases, hcwever, the
initial assessment indicates that immediate licensing actions or changes
in licensing criteria are not necessary. In any event, further study
may be deemed appropriate 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
dre related to a particular Class or type of nuclear facility rather
than a specific plant. Certain of these issues have been designated as
" unresolved safety issues" (NUREG-0410, "NRC Program for the Resolution
of Generic Issues Related to Nuclear Dower Plants," dated January f,
1978). However, as discussed above, such issues are considered on a
generic basis only after the staff has made an initial determination
that the safety siqnificance of the issue does not prohibit continue.d
operation or require licensing actions while the longer-term generic
review is underway.

C.2 ALAB 444 Recuirements

These longer-term generic studies were the suoject of a Decision by the
|

Atomic Safety and Licensing Appeal Board of the Nuclear Regulatory
Comission. The Decision was issued on November 23, 1977 (ALAB-444) in
connection with the Aopeal Board's consideration of the Gulf States
Utility Comoany application for the River Bend Station, Unit Nos.1 and
2.

In the view of the Aapeal Board, (pp. 25-29)

"The respons1bilities of a licensing board in the radiological
health and safety sphere are not confined to the consideration and

C-1
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disposition of those issues which may have been presented to it by
a party or an " Interested State" with the required degree of specificity.
To 'the contrary, irrespective of what matters may or may not have
been properly placed in controversy, prior to authorizing the
issua ice of a construction oermit the board must make the finding,
inter alia, that there is " reasonable assurance" that "the proposed
facility can be constructed and operated at the proposed location
without undue risk to the health and safety of the public." Of
necessity, this 10 CFR 50.35(a) determination will entail an inouiry
into whether the staff review satisfactorily has come to grips with
any unresolved generic safety problems which might have an impact
upon operation of the nuclear facility under consideration."

"The SER is, of course, the principal document before the licensing
board which reflects the content and outcome of the staff's safety
review. The board should therefore be able to look to that document
to ascertain the extent to which generic unresolved safety problems
which have been previously identified in an FSAR item, a Task
Action Plan, an ACRS report or elsewhere have been factored into
the staff's analysis for the particular reactor--and with what
result. To this end, in our view, each SER should contain a summary
description of those generic prob' ems under continuing study which
have both relevance to facilities of the type under review and
potentially significant public safety implications.".

"This summary description should include information of the kind
now contained in most Task Action Plans. More specifically, there
should be an indication of the investigative program which has been
or will be' undertaken with reCard to the problem, the program's
anticipated time span, whether (and if so, what) interim measures
have been devised for dealing with the problem pending the completion
of the investigation, and what alternative courses of action might
be available should the program not produce the envisaged result."

"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
extrinsic documents--the staff's perception of the nature and
extent of the relationshio between each sior.ificant unresolved
generic safety question and the eventual :)eration 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 permit level
even though the generic answer ts the quastion remains in ths
offing. Among otner things, the furnished information would likely
shed light on such alternatively important considerations as whether:
(1) the orchlem has already been resolved for the reactor under
study; (2) there is s 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 implicatiens until after
several years of reactor operation and, should it not be resolved
by then, alternative means will be availchte to insure that continued
operation (if permitted at all) would not pose an undue risk to the
public."

C-2
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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 applied to an ooerating license proceeding Virginia Electric and
Power Comoany (North Anna Nuclear Power Station, Unit Nos 1 and 2T-
ALAB-491, NRC 245 (1978).

C.3 " Unresolved Safety Issues"

In a related matter, as a result of Congressional action on the Nuclear
Regulatory Commission budget for Fiscal Year 1978, the Energy Reoraanization
Act of 1974 was amen <ied (PL 95-209) on December 13, 1977 to include,
among other things, a new Section 210 as foilows:

" UNRESOLVED SAFETY ISSUES PLAN"

"SEC. 210. The Cortraission shall develop a plan providing for
soecification and analysis of unresolved safety issues relating 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 Cormission 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 Committee's
deliberations on this portion of the bill:

. .

"SECTION 3 - UNRESOLVED SAFETY ISSUE'S"

"The House amendment reouired development of a plan to resolve
generic safety issues. The conferees agreed to a requirement that
the plan be submitted to the Congress on or before January 1,1978.
The conferees also expressed the intent that this olan should
identify and describe those safety issues, relating to nuclear
cower reactors, which are unresolved on the date of enactment. It

'should set forth: (1) Commission actions taken directly or indirectly
to develoo and implement corrective measures; (2) further actions
planned concernin; wch measures; and (3) timetables and cost
estimates of suct. actions. The Commission should indicate the-

priority 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 already in place when PL 95-209 was enac'.ad and is
of considerably broader scoce than the " Unresolved Safety Issues Plan"
required by Section 210. In the letter transmitting NUREG-0410 to the
Congress on Cecember 30, 1977, the Comission indicated that "the crogress
reports, which are required by Section 210 to be included in future NRC
annual reports, may be more useful to Congress if they focus on the
specific Section 210 safety items."

C-3
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It is the NRC's view that the intent of Section 210 was to assure that
plans were develooed 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 qualify as " Unresolved Safety Issues"
for reporting to the Congress. The NRC review included the develooment
of proposals by the NRC Staff and review and final aooroval by the NRC
Commissioners.

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 mattec 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 adequacy 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 (?) provide a potentially
significant decrease in the risk to the public health and safety. Ouite
simply, an " Unresolved Safety Issue" is potentially significat from a
oublic 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
result, seventeen "Unresolud Safety Issues" addressed by twenty-two
tasks in the NRC program were identified. The issues are listed below.
Progress on these issues was first discussed in the 1978 NRC Annual

| The number (s) of the generic task (s) (e.g., A-1) in the NRC
l Meport.

program addressing each issue is indicated in parentheses following the
title.

" UNRESOLVED SAFETY ISSilES" (APPLICABLE TASK NOS.)

Waterhammer - (A-1)
| 1.

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

4. SWR Mark I and Mark II Pressure Suppression Centainments - (A-6, A-
7,A-8,A-39)

5. Anticipated Transients Without Scram - (A-9)
6. BWR Nozzle Cracking - (A-10)

|
!

|
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7. Reactor Vessel Materials Toughness - (A-11)
8. Fracture Toughness of Steam Generator and Reactor Coolant Pump

Supports - (A-12)
9. Systems Interaction in Nuclear Power Plants - (A-17)
10. Environmental Qualification of Safety-Related Electrical Ewicment -

(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)
15. Pipe Cracks at Boiling Water Reactors - (A-42)
16. Containnent Emergency Sump Reliability - (A-43)
17. Statior, Blackout - (A 44)

In the view of the staff, the "Unresolvad Safety Issues" listed above
are the substantive safety issues referred to by the Apoeal Board in
ALAB 444 when it spoke of "... those generic problems under continuing
study which have.... potentially significant public safety implications."
Six of the twenty-two tasks identified with the " Unresolved Safety
Issues" are not applicable to Susquehanna because they apply to cressurized
water reactors only. These tasks are A-2, A-3, A-4, A-5, A-12, and A-
26. Also, tasks A-6 and A-7 only apply to Mark I boiling water reactor
containments. With regard to the remaining 14 tasks that are apolicable
to Susouehanna, ti.a NRC staff has issued NUREG reports providing its
p oposed resolution of seven of the issues. The table below lists those
issues.

Task Number NUREG Report and Title SER/SER Sucol . Section(s)*

A-8 NUREG 0487, " Mark II
Containment Lead Plant
Program Load Evaluation
and Accentance Criteria,"
October 1978
Supplement 1 to NUREG-0487,
October 1980
Supplement 2 to NUREG-0487,
February 1981

A-10 NUREG-0619, "BWR Feedwater
Nozzle and Control Rod Drive
Return Line Nozzle Cracking"

A-24 NUREG-0588, " Interim Staff
Position on Environmental
Oualification of Safcty-Related
Elactrical Eouipment"

A-31 'IRP 5.4.7 and BTP 5-1 " Residual
Heat Removal Systems" incorporate
requirements of USI A-31.

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

A-39 NUREG-0487 and Sucolement 1 to
NUREG-0487 (See A-8 above)

INot available at this time. To be provided by the Oroject Manacer.
C.5
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A-42 NUREG-0313, Revision 1
"Tec.hnical Report on Material 3

Selection and Processing Guide-
lines for BWR Coolant Pressure
Boundary Piping"

The remaining issues applicable to Susquehanna are listed in the following
table.

GENERIC TASKS ADDRESSING
" UNRESOLVED SAFETY ISSUES"
THAT ARE APPLICABLE TO THE

SUSCUEHANNA STEAf1 ELECTRIC STATION, UNITS 1 AND 2

1. A-1 Waterhammer
2. A-9 ATWS

3. A-11 Reactor Vessel Materials Toughness
4. A-17 Systems Interaction in Nuclear Power

Plants
5. A-40 Seismic Design Criteria
6. A-43 Containment Emergency Sump Reliability
7. A 44 Station Blackout

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 comment. This served as a b: sis 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. The information provided in NUREG-0649 meets
most of the informational requirements of ALAB-444 Each Task Action
Plan provides a description of the problem; the staff's approaches to
its resolution; a general discussion of the bases upon which continued
plant licensing or operation can proceed pending comoletion of tt task;
the technical organizations involved in the task and estimates of the
manpower required; a description of the interactions with other NRC
offices, the Advisory Committee en Reactor Safeguards and outside
organizations; estimates of funding required for contractor-supplied
technical assistance; prospective dates for completing the tasks; and a i

description of potential problems that could alter the planned approach
or schedule.

In addition to the Task Action Plans, the staff issues the " Aqua Book"
(NUREG-0606) on a quarterly basis. This book entitled, " Office of
Nuclear Reactor Regulation Unresolved Safety Issues Summary, Aqua
Book," provides current schedule information for each of the " Unresolved
Safety Issues." It also includes information relative to the imple-
mentation status of each " Unresolved Safety Issue" for which technical
resolution is complete.

We have reviewed the 7 " Unresolved Safety Issues" listed above and the
four new USIs discussed in Section C-4 as they relate to the Susquehanna
facilities. Discussion of each of these issues including references to
related discussions in the Safety Evaluation Report is provided below in

C-5
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Section C-5. Based on our review of these items, we have concluded, for
the reasons set forth in Section C-5, that there is reasonable assurance
that the Susquehanna Steam Electric Station, Unit Nos. I and 2 can be
operated prior to the ultimate resolution of these generic issues without
endangering the health and safety of the public.

C.4 New " Unresolved Safety Issues"

An in-depth and systematic review of generic safety concerns identified
since January 1979 has been performed by the staff to determine if any of
these issues should be designated as new " Unresolved Safety Issues." The
candidate issues originated from concerns identified in NUREG-0660,
"NRC Action Plan as a Result of the TMI-2 Accident," ACRS reccmendations,
abnormal occurrence reports, and other operating experience. The staff's
proposed list was reviewed and com1ented on by the ACRS, the Office of
Analysis and Evaluation of Operational Data (AE00) and the Office of
Policy Evaluation. The ACRS and AE00 also proposed thit eaveral additional
" Unresolved Safety Issues" be considered by the Comission. The Comission
considered the above information and approved the following four new
" Unresolved Safety Issues:"

A 45 Shutdown Decay Heat Removal Requirements

A-46 Seismic Qualification of Equipment in Operating Plants

A-47 Safety Implication of Control Systems

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

T ' 'cription of the above process together with a list of the issues
,idered is presented in NUREG-0705, " Identification of New Unrasolvedt

hfety 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-070S.

The applicability and bases for licensing prior to ultimate resolution
of the four new USIs for Susquehanna Units 1 and 2 are discussed in Section

i
| C.5.

C.5 Discussion of Tasks as They Relat- to Susouehanna

j A-1 Waterhammer

Waterhamer events are intense pressure pulses in fluid systems caused
by any one of a number of mechanisms and system conditions such as rapia
condensation of steam pockets, sta?.m-driven slugs of water, pump startup *

with partially empty lines, and rapid valve motion. Since 1971 over
200 incidents involving waterhamer in pressurized and boiling water
reactors have been reported. The waterhamers (or steam hamers) have
involved steam generator feedrings and piping, the residual heat removal
systems, emergency core cooling systems, and containment spray, service
water, feedwater and steam lines.

C-7
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Most of the damage reported has been relatively minor, involving pipe
hangers and restraints; however, several waterhammer incidents have
resulted in piping and valve damage. The most serious waterhamer
events have occurred in the steam generator feedrings of pressurized
water reactors. In no case has any waterhamer incident resulted in the
release of radioactive material.

Under Generic Task A-1, the potential for waterhamer in various systems
is being evaluated and appropriate requirements and systematic review
procedures are being developed to ensure that waterhamer is given
appropriate consideration in all areas of licensing review. A technical
report, NUREG-0582, " Water-hamer 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 icensing positions,
completes a major subtask of Generic Task A-1.

Although waterhamer can occur in any light water reactor and approximately
118 actual and probable events have been reported in boiling water
reactors as of September 1979, none have caused major pipe failures in boiling
water reactors such as Susquehanna and none have resulted in the offsite
release of radioactivity.

In order to protect the emergency core cooling system against the effects
of waterhamer, the condensate transfer system provides a continuous
supply of water to the high points of the emergency core cooling system
discharge piping. For additional assurance of filled lines, we will
include a requirement in the Technical Specifications for periodic high
point venting of the emergency core cooling system lines.

With regard to additional protection against potential waterhamer
events currently provided in plants, piping design codes require con-
sideration of impact loads. Approaches used at the design stage include:
(1) increasing valve closure times, (2) 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 American
Society of Mechanical Engineers Code for all Class 1 and Class 2 piping
systems and piping restraints during startup cr.d 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 modes associated with the
design operational transients.

Nonetheless, in the unlikely event that a large pipe break did result
from a severe waterhamer event, core cooling is assured by the emergency
core cooling systems and protection against the dynamic effects of such
pipe breaks inside and outside of containment is provided.

In the event that Task A-1 identifies potentially significant waterhammer
scenarios which have not explicitly been accounted for in the design and
operation of Susquehanna, corrective measures will be required at that
time. The task has not identified the need for measures beyond those
already implemented.

C-8
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Based on the foregoing, we conclude that Susquehanna can be operated
prior to ultimate resolution of this generic issue without undue risk to
the health and safety of the public.

A-9 Anticioated Transients Without Scram

Nuclear plants have :afety and control systems to limit the consequences
of temporary abnormal operating conditions or " anticipated transients."
Some deviations from normal operating conditions may be minor; others,
occurring less frequently, may impose significa,t 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 ATWS, would have occurred.

All boiling water reactors, including Susquehanna have been required to
provide a recirculation pump trip in the event of a reactor trip and to
provide additional operator training for recovery from anticipated
transient without scram events.

A recirculation pump trip provision has beeq incorporated in the Suquehanna
design. In addition, emergency procedures and operator training have
been implemented to cope with potential ATWS events.

Operator training and action 3 described, in conjunction with the*

automatic recirculation pumt, trip, significantly improves the capability
of the facility to withstand a range of anticipated transient without
scram events, such tnat operation of this facility presents no undue
risk to the health and safety of the public while this mattter is under
review.

The anticipated transient without scram issue is currently scheduled for
rulemaking in mid-summer 1981. The applicant will be required to comply
with any further requirements on anticipated transient wi''aut scram
which may be imposed as a result of the rulemaking.

Based on our review, we conclude that there is reasonable assurance that
Susquehanna can be operated prior to ultimate resolution of this generic
issue without endangering the health and safety of the public.

A-11 Reactor Vessel Materials Toughness

Resistance to brittle fracture is described quantitatively by a material
property generally denoted as " fracture toughness.''

Fracture toughness has different values ano charactersitics depending
upon the material being considered. For steels used in a nuclear reactor
pressure vessel, three considerations are important. First, fracture
tougnness increases with increasing temperature; second, fracture toughness
decreases with increasing load rates; and third, fracture toughness
decreases with neutron irradiation.

.

C-9
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In recognition of these considerations, power reactors are operated
within restri::tions imposed by the Technical Soccifications on the
pressure during heatup and cooldown operations. These restrictisns
assure that the reactor vessel wil". not be subjected to a combination of
pressure and temperature that couid cause brittle fracture of the vessel
if there were significant flaw: in the vessel materials. The effect of
neutron radiation on the fracture toughness of the vessel material over
the life of the plant is accounted for in Technical Specification limitations.

The principal objective of Task A-11 is to develop safety criteria to
allow a more precise assessment of safety margins during normal operation,
transients and accident conditions in older reactor vessels with marginal
fracture toughness.

The staff's review of the fracture toughness of the Susquehanna reactor
vessels is incomplete at this time. However, based upon our evaluation
to date of the Susquehanna reactor vessels materials toughness, we hrve
concluded that this unit will have adequate safety margins for initial
operation against brittle failure during operating, testing, maintenance,
and anticipated transient conditions. When Task Action Plan A-11 is
completed and exolicic 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 cormleted well in
advance of the Susquehanna reactor vessels reaching a level of marcinal
fracture. resistance, acceptable vessel integrity for the postulated
accident conditions will be assured at least until the reactor vessel is
reev6ated for long-term acceptability. The staff's evaluation for
long-term acceptability will be provided in a supplement to the Safety
Evaluation Report.

Therefore, based upon the foregoing, we conclude that Susquehanna can be
operated prior to resolution of this generic issue without undue risk to
the health and safety of the public.

A-17 Systems Interactior, in Nuclear Power Plants

The licensing requirements and procedures used in our safety review
address many different types of systems interaction. Current licensing
requirements are founded cn the principle of defense-in-depth. Adherence
to this principle results in requirements such as physical separation
and indecendence of redundant safety systs.ns, and protection against
events such as high energy line ructures, missiles, high winds, flooding,
seismic events, fires, operator errors, and sabotage. These design
provisions supplemented by the current review procedures of the Standard
Review Plan (NUREG-75/087) which require interdisciplinary reviews and
which account, to a large extent, for review of potential systems interactions.
provide for an adequately safe situation with respect to such interactions.-

The quality assurance program which is followed during the design,
construction, and operational phases for each plant is expected to
provide added assurance against the potential for adverse systems inter-
actions.

C-10
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In November 1974, the Advisory Committee on Reactor Safeguards requested
that the NRC staff give attention to the evaluation of safety systems
from a multidisciplinary point of view, in order to identify potentially
undesirable interactions between plant systems. The concern arises
because the design and analysis of systems is frequently ass gned toe

teams with functional engineering specialties--such as civil, electrical,
mechanical, or nuclear. The question is whether the work of these
functional specialists n sufficiently integrated in their' design and
analysis activities to enable them to identify adverse interactions
between and among systems. Such adverse events might occur, for example,
because designers did not assure that redundancy and independence of
safety systems were provided under all conditions of operation required,
which might happen if the functional teams were not adequately coordinated.

;

In mid-1977, Task A-17 was initiated to confirm that present review
prccedures and safety criteria provide an acceptable level of redundancy
and indeoendence for systems required for safety b evaluating the
potential for undesirable interactions between ano among systems.

! The NRC staff's current review procedures assign primary resoonsibility
for review of various technical areas and safety systems to specific

( organizational units and assign secondary responsibility to other units'

Desionerswhere there is c functional or interdisciplinary relationship.
follow somewhat similar procedures and provide for interdisciplinary
reviews and analyses of systems. Task A-17 provided an independent
study of methods that could . identify important systems interactions

| adversely impacting safety; and which are not considered by current
review procedures. The first phase of this study began in May 1978 and
was completed in February 1980 by Sandia Laboratories under catract to
the NRC staff.

The Phase I investigation was structured to identify areas where interactions
are possible between and among systems and have the potential of negating
or seriously degrading the performance of safety functions. The study
concentrated on como, cause or linking failures among systems that
co9ld violate a safety function. The investigation then identified
where NRC review procedures may not have properly accounted for these
interactions.

The Sandia Study used fault-tree methods to identify component failure
|

combinations (cut-sets) that could result in loss of a safety function.
The cut-sets were reduced to minimial combinations by incorporating six
common or linking systems failures into the analysis. The results of
the Phase I effort indicate that, within the scope 9f the study, only a

| few areas of review procedures need imorovement regarding systems inter-
!

|
action. However, the level of detail needed to identify all examples of

|
potential system interaction candidates observed in some operatinq
plants are not within the Phase I scope of the Sandia Study.

;

The Systems Interaction Branch, formed in the Office of Nuclear Reacter
Regulation in April 1980, has been studying state-of-the-art methods
that can be used to predict systems interactions. The initial effort,

C-11

e



) a

: -

j . .

!
*

.

supported by three laboratory contractors, is underway; a range of
methods is being considered and tested for feasibility against a sample
of some systems interaction candidates derived frc= Licensee Event
Report evaluations.

It is expected that the development of systematic ways to identify and
evaluate systems interactions will reduce the likelihood of common cause
failures resulting in the loss of plant safet; functions. However, the
studies to date indicate that current review procedures and criteria
supplemented by the application of post-TMI findings and risk studies
provide reasonable assurance that the effects of potential systems
interaction on plant safety will be within the effects on plant safety
previously evaluated.

Therefore, we conclude that there is reasonable assurance that Susquehanna
can be operated prior to the final resolution of this generic issue
without endangering the health and safety of the public.

"

A-40 Seismic Desian Criteria - Short-Term procram

NRC regulations require that nuclear power plant structures, systems and
components important to safety be designed to withstand the effects of
natural phenomena such as earthquakes., Detailed requirements and quidance
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 parmits and operating
licenses issued before the NRC's current regulattens and regulatory
guidance were in place. For this reason, rereviews of the seismic
desian of various plants are being undertaken to assure that these '

plants do not present an undue risk to the public. Task A-40 is, in
effect, a compendium of short-term efforts to support such reevaluation
efforts of the NRC staff, especially those related to older operating
plants. In addition, some revisions to sections of the Standard Review
Plan and regulatory guides to bring them more in line with the state-of-
the-art will result.

The seismic design basis and seismic design of Suouehanna has been
evaluated at the operating license stage and have been found acceptable.
Seismic design review of Susquehanna was conducted using current licensing
criteria and requirements. Should the resolution of Task A-40 indicate a
change is needed in these licensing requirements, all operating reactors,
including Susquehanna will be re-evaluated on a case-by-case basis.
Accordingly, we have concluded that Susquehanna can be operated prior
to ultimate resolution of this generic issue without endancerina the
health and safety of the public.

A 43 Containment Emercency Sumo Reliability

Following a postulated loss-of-coolant accident, i.e. , a break in the
reactor coolant systent piping, the water flowing from the break would be
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collected in the suppression pool. This water would be recirculated
through the reactor system by the emergency core cooling pumps to maintain ~
core cooling. This water may also be circulated through the containment
spray system to remove heat and fission products from the drywell anti*

wet well atmosphere. Loss of the ability to draw water from the suppression
pool could disable the emergency cooling and containment spray systems.

The concern addressed by this Task Action Plan for boiling water reactors
is limited to the potential for degraded emergency core cooling system
performance as a result of thermal insulation debris that may be blown
into the suppression pool during a loss-of-coolant accident and cause
blockage of the pump suction lines. A second concern, potential vortex
formation, is not considered a serious concern for Mark II containment
due to the large depth of the pool and the low approach velocities.

With regard to potential blockage of the intake lines, the likelihood of
any insulation being drawn into an emergency core cooling system pump
suction line is very small. The potential debris in the drywell could.

only be swept into the suppression pool via the downcomer piping.
However, the downcomer pipes (approximately two feet in diameter) are
capped with jet defectors and would prevent any large pieces from reaching
the suppression pool. Any smaller pieces reaching the pool would tend
to settle on the bottom and would not be drawn into the pump suction
since it is located several feet above the pool bottom. In addition,

boiling water reactor designs employ strainers within the suction
piping, and net positive suction head calculations for the pump are
basad on an assumed 50 percent blockage.

Accordingly, we conclude that Susquehanna can be operated orior to
ultimate resolution of this generic issue without endangering the health
and safety of the public.

A 44 Station Blackout

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 emergency!

diesel-generator alternating current power supply, and direct current
i sources.

Task A-44 involves a study of whethr or not nuclear power plants shouN
be designed to accommodate a complete loss of all alternating current
power, i.e., a 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 sucplies.
A number of operating plants have experienced a total loss of offsite
electrical power, and more occurrences are expected in the future.
During each of these loss-of-offsite power events, the onsite emergency

1

alternating current power supplies were available to supply the power
needed by vital safety equipment. However, in some instances, one of
the redundant emergency power supplies has been unavailable. In addition,
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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 siternating current power was not a design basis event for
! the Susquehanna racility. Nonetheless, a combination of design, operating,

and testing requirements that have been imposed on the applicant will
assure that these units will have substantial rasistance to a loss of

i 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 the
| preferred and backup sources of offsite power. Our review and basis for

|
acceptance of the design, inspection, and testing provisions for the
offsite power system are described in Section 8.2 of the Susquehanna
SER.

i

i If offsite alternating current power is lost, four diesel-generators and
| their associated distribution systems will deliver emergency cower to
i safety-related equipment. Our review of the design, testing, surveillance,
! and maintenance provisions for the onsite emergency diesels is described

in Section 8.3 of the Susquehanna SER. Our requirements 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 requested to implement a program for enhancement of
diesel-generator reliability to better assure the long-term reliability i

I

of the diesel-generators. This program resulted from the recommendations
of NUREG/CR-0660, " Enhancement of Onsite Emergency Generator Reliability.",

If both offsite and dnsite alternating current power are lost, boiling
water reactors may use a combination of, safety / relief valves and the
reactor core isolation cooling istem to remove core decay heat without
reliance on alternating current power. These systems assure that adequate
cooling can be maintained for at least two hours, which allows time for
restoration of alternating current power from either offsite or onsite
sources.

The issue of station blackout was also considered by the Atomic Safety
and Licensing Appeal Board (ALAB-603) for the St. Lucie Unit No. 2
facility. In addition, in view of the completion schedule for Task A-44
(October 1982), the Appeal Board recommended that the Commission take
expeditious action to ensure that other plants and their operators are
eouipped to acccmmodate a station blackout event. The Commission has
reviewed this recommendation and determined that some interim measures
should be taken at all facilities including Susquehanna while Task A 44
is being conducted. Consequently interim emergency procedures and
operator training for safe operation of .the facility and restoration of
alternating current power will be required. The staff notified the
applicant of these requirements in a lettar from D. Eisenhut, NRC, to
the applicant dated February 25, 1981. We will condition the operating
license for Susquehanna that these procedures and this training be
completed by fuel load date.

Based on the above, we have concluded that there is reasocable assurance
that Suscuehanna can be operated prior to the ' ultimate resolution of
this generic issue without endangering the health and safety of the
public.
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A-45 Shutdown Decay Heat Removal Requirements

Following a reactor shutdc ., the radioactive decay of fission products
decay heat) which must be removed from thecontinues to produce heat t

primary system. The principal means for removing this heat in a boiling
water reactor while at high pressure is via the steam lines to the
turbine condenser. The condensate is normally returned to the reactor
vessel by the feedwater system, however, the steam turbine-driven reactor
core isolation cooling system is provided to maintain primary system

i - inventory, if alternating current power is not available. When the
! system is at low pressure, the decay heat is removed by the residual
|

heat removal systems. This " Unresolved Safety Issue" will evaluate the
benefit of providing alternate means of decay heat removal 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,

j of and possible design requirements for improvements in existing systems
or an alternative decay heat removal method if the improvements ori

alternative can significantly reduce the overall risk to the public.j
i The Susquehanna reactors have various methods for the removal of decay
;

|
heat. As discussed above, the decay heat is normally rejected to the
turbine condenser and returned to the vessel by either the feedwateri

system or the reactor core isolation cooling 5;. em (from the condensate'

i storage tank). If the condenser is not available (e.g., loss of offsite
power), heat can be removed via the safety / relief valves to the suopression

i pool. Also, the high pressure core injection system is provided if the
.

.

reactor core isolation cooling system is not available. Both of_these-

! systems can recirculate fluid to the vessel from either the condensate
storage tank or the suppression pool. If the reactor core isolation'

l cooling system and high pressure core injection are unavailable, the
! "eactor system pressure can be reduced by the automatic depressurization
i sy-tem so that cooling by the residual heat removal system can be initiated.

Whec the condenser is not used, the heat rejected to the suppression
1

pool is subsequently removed by the residual heat removal system.
,

The reactor core isolation cooling system has been upgraded to safety*

grade quality (now required for all boiling water reactors), and the
high pressure core injection system is driven by a steam turbine so it

j can operate even if all alternating current power sources are lost.
Also, the residual heat removal system contains four pumps; the flow-

capacity of any single pump is sufficient to easily remove the decay'

heat. Accordingly, we have concluded that Susquehanna can be operated
orior to ultimate resolution of this generic issue without endangering
the health and safety of the public.

A-46 Seismic Oualification of Eautoment in Ocerating Plants

|
The design criteria and methods for the seismic cualification of

' mechanical and electrical equipment in nuclear power plants have

.
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| undergone significant change during the course of the comercial nuclear
| power program. Co tsequently, the margins of safety provided _in existing
' equipment to resin seismically induced loads and perform 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 waen
subject to a seismic event. The objective of this " Unresolved Safety
Issue" is to establish an explicit set of guidelines that could be _used
to judge the adequacy of the seismic qualification of mechanical and

. electrical equipment at all operating plants in lieu of attempting to
backfit current design criteria for new plants. This guidance will<

l concern equipment required to safely shut down the plant, as well as
equipment whose function is not required for safe shutdown, but whose
failure could result in adverse conditions which might impair shutdown
functions.

Susouehanna was reviewed against current seismic criteria and aporoved
by the Commission staff in accordance with current _ design criteria and
methods-for seismical qualification. Therefore we conclude that Susquehanna
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, M crti

circuit, open circuit, or sensor failure to cause simultar.cous meifunction
,

of several control features. Such an occurrence would conceivably
result in a transient more severe than those transients analyzed as
anticipated operational occurrences. A second concern is for a costulated
accident to cause control system failures which would make the accident

! more severe than analyzed. Accidents could conceivably cause control
i system failures by creating a hars' 'nvironment in the area of the
| control equipment or by physically uomaging the c 'rol equipment.
! Although it is generally believed that such control system failures

would not lead to serious events or result in conditions * hat safety
systems cannot safely handle, in-depth studies have not been rigorously
performed to verify this belief. The potential for an acciden+. thatt

would 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 'a these concerns, but rather plant-
specife reviews are required. The purpose of this " Unresolved Safety
Issue" is to define generic criteria that will be used for plant-specific~

reviews.

The Suscuehanna control and safety systems have been designed with the
goal of ensuring that control system failures (either single or multiple
failures) will not prevent automatic or manual initiation and operation

L
of any safety system equipment required to trip the plant or to maintain

|
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the plant ir a safe shutdown condition following any " anticipated operational
occurrence" or " accident." This has been accomplished by either prov.di.ng
independence between safety and nonsafety systems or providing isolating
devices between safety and nonsafety systems. These devices preclude
the propagation of nonsafety system equipment faults such that operation
of the safety system equipment is not impaired.

A systematic evaluation of the control system design, such as contemplated
for this " Unresolved Safety Issue," has not been performed to determine
whether postulated accidents could cause significant control system 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 would be adeouately
mitigated by the safety systems. In addition, systematic reviews of

control system failures (single or multiple) goal of ensuring that
safety systems have been performed with the

will not defeat safety system

action.

A specific subtask of this " Unresolved Safety Issue" will be to study
the reactor overfill transient in boiling water reactors to determine,

!

the need for preventative and/or mitigating design measures to preclude
or minimize the consequences of this transient. ';everal early boiling
water reactors have experienced reactor vessal overfill transients with
subsequent two-phase or liquid flow through 01e safety / relief valves.
Following these early events, commercial gren high level trips (level

.
8) have been installed at most boiling wate reactors (including Susquehanna)
to terminate flow from the appropriate sysd ams. These high-level trips

- are single failure proof and periodic surveillance is required by the
Technical Spe W ications. No overfilling events have occurred since the
level 8 trips were installed.

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

,

public,
i
; A-48 Hydrogen Control Measures and Effects of Hydrogen Burns on Safety Ecuipment

Following a loss-of-coolant accident in a light water reactor plant,
combustible gases, principally hydrogen, may accumulate inside the
primary reactor containment as a result of: (1) metal-water reaction

| involving the fuel *:lcment cladding; (2) the radiolytic decomposition of
| the water in the reactor core and the containment sump; (3) the corrosion

of certain construction materials by the soray solution; and (4) any
synergistic chemical, thermal and radiolytic effects of post-accident

|
environmental 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 Section 50.44, " Standards for Combustible
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Gas Control System in Light Water Cooled Power Reactors," and Criterion
- 41 of the General Design Criteria, " Containment Atmosphere Cleanuo," in
Appendix A to 10 CFR Part 50, require that systems be provided to
control hvdrocen concentrations in the containmen* atmosobere followina
a postulated accident to ensure that containment integrity is maintained.

The regulation,10 CFR Section 50.44, requires that the combustible gas
control system provided be capable of handling the hydrogen generated as"

a result of degrad:'4on of tne emergency core cooling system such that
the hydrogen 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 death of 0.00023 inch, whichever amount is
greater.

The accident at TMI-2 on March 28, 1979 resulted in hydrogen ceneration
well in excess of the amounts specified in 10 CFR Section 50.44 As a
result of this knowledge it became apparent to NRC that specific design
measures are needed for handling larger hydrogen releases, particularly
for smaller, low-pressure containments. As a result, the Commission

i
determined that a rulemaking proceeding should be urdertaken to define
the manner and extent to which hydrogen evolution and other effects of 3
dearaded core need to be taken into account in plant design. An advance
notice of this rulemaking proceeding on degraded core issues was published
in the Federal Register on October 2,1980,

i

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 was developed and implemented. These
interim measures were described in a second October 2,1980 Fed 7ral
Recister notice. For plants with small containmcats (Mark I and Mark
II) such as Susouehanna the interim rule specified that inerting is
recuired to preclude hydrogen burning.

1

Suscuehanna has committed to inerting the containment building during
power operation. 'de, therefore, conclude that Susquehanna can be coerateds

prior to resolution of this " Unresolved Safety Issue" and the oracosed
rulemaking without undue risk to the health and safety of the public.

:

i
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