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SUMMARY OUTLINE OF CONTENTION 7B TESTIMONY */

Suf folk County and SCC contend that LILCO has not adequately

classified or analyzed Shoreham structures, systems and

components (SS&C) which are important to safety, thus violating

the NRC's General Design Criteria.

Evidence of deficiencies in LILCO's methodology and imple-

mentation of classification is provided in this testimony by
i

means of a review of the following: (a) LILCO's identification

of safety-related SS&Cs (0-List) contained in FSAR Table 3.2.1-1;

(b) the ccmponents called for in the Shoreham Emergency Operating

Procedures compared with those called for in the FSAR Chapter 15

analysis of Design Basis Accidents, and the classification of

such components in the Q-List; and (c) examples of systems that

fail to satisfy applicable classification criteria.

The methodology used by LILCO to analyze Shoreham SS&Cs to

determine their safety importance and thus their quality require-

ments is very limited, both in approach and effectiveness. LILCO

has failed to utilize improved techniques that are now available

for safety classification, such as, Probabalistic Risk Assessment
:

(PRA), failure modes and effects analyses, systems interaction

analyses, and dependency analyses. As a result, many SS&Cs which

are safety-related or important to safety have not been properly

recognized, classified, or treated in the Shoreham design.

A further result of LILCO's use of incomplete methodology

for analyzing SS&Cs impo rtant to safety is that systems

i

*/ ASLB Memorandum and Order, March 15, 1982, p. 29.

.
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interactions which may have a significant impact on plant safety
have gone undetected. For example, unsafe conditions can result

from systems interaction involving the water level measurement

system at Shoreham. Absent improvements in LILCO's classifica-

tion and analyses of SS&Cs as discussed in this testimony, there

can be no finding that Shoreham complies with the General Design

Criteria necessary to ensure safe operation of the Plant.

Exhibits $/

1. Memorandum, dated November 20, 1981, from Harold R. *

Denton to all NRR Personnel re: Standard Definition for
Commonly-Used Safety Classification Terms.

2. FSAR Section 3.2, including Table 3.2.1-1 (reflecting
revisions set forth in April 8, 1982 letter from T.S.
Ellis to Larry Lanpher, see Exhibit

3 below}4/ ableT
3.2.1-2, Table 3.2.1-3, and Figure 3.2.2-1

3. Letter, dated April 8, 1982, from T.S. Ellis (Hunton &
Williams ) to Larry Lanpher.

4. Table of Equipment Relied upon by LILCO for DBA Mitiga-
tion Per FSAR Chapter 15 and Shoreham Emergency Operat-
ing Procedures.

5. Board Notification 82-08, " Errors in BWR Vessel Water
Level Indication," dated February 9, 1982.

6. Weekly Information Report, Week Ending January 22, 1982,
dated January 27, 1982--Cover Sheet and Enclosure K.

:

*/ ASLS Memorandum and Order, March 15, 1982, p. 29.

**/ Although the FSAR constitutes part of the record in this
case, Table 3.2.1-1 has not been formally amended to reflect
the changes made on April 8, 1982. Accordingly, for the
convenience of the Board and the parties, a copy of the Table
with the changes noted thereon, is attached as an Exhibit.
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CONTENTION 7B

I. INTRODUCTICN

This testimony was prepared by Marc W. Goldsmith, Susan J.

7/Earwood, Richard B. Hubbard, and Gregory C. Minor.2 A

statement of our qualifications and experience has been

separately provided to this Board.

1

1/ The primary / secondary authors of each section of this tes-
~

timony are as follows:

Sections I, II, III, and VII -- R.S. Hubbard/G.C. Minor
Sections IV, VIII and IX -- G.C. Minor /R.S. Eubbard
Section V -- S.G. Earwood/M.W. Goldsmith
Section VI -- M.W. Goldsmith /G.C. Minor

G.C. Minor was responsible for overall coordination.

L
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The testimony which follows is organized into six main
,

1

sections (III through VIII) and a conclusion section (IX). |

Scckground is covered in Section III, Inconsistencies in

Classification in Section IV, Incompleteness of Classification

in Section V, and Examples of Systems Interaction and System

Classification Deficiencies in Section VI. Sections VII and

VIII cover Generic Issues of Systems Interaction, and Alternate

Methodologies, respectively.

II. STATEMENT OF CCNTENTICN

.

The purpose of this testimony is to address Contention 73

as restated by the Board:2/

LILCO and the Staff have not applied an
adequate methodology to Shoreham to
analyze the reliability of systems,
taking into account systems interactions
and the classification and qualification
of systems important to safety, to deter-
mine which sequences of accidents should
be considered within the design basis of
the plant, and if so, whether the design
basis of the plant in fact adequately
protects against every such sequence. In
particular, proper systematic methodology,

i such as the fault tree and event tree logic
approach of the IREP program or a syscematic
failure modes and effect analysis has not
been applied to Shoreham. Absent such a
methodological approach to defining the
importance to safety of each piece of equip-
ment, it is not possible to identify the
items to which General Cesign Criteria 1, 2,
3, 4, 10, 13, 21, 22, 23, 24, 29, 35, 37
apply, and thus it is not possible to demon-
strate compliance with these criteria.

2/ ASL3 Memorandum and Ceder, March 15, 1982, p. 12.

-2-
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III. BACKGROUND

III.A. SAFETY CLASS!?ICATIONS UNDER THE NRC'S
REGULATIONS

The NRC's General Cesign Criteria ("GEC") set forth

minimum design criteria requirements for those structures,

cystems and components ("SS&C") of nuclear power plants which

are "important to safety." An Applicant attempting to satisfy

the requirements of the GEC must first define the SS&Cs

important to safety because only by such definition can the

Applicant deterdine those SS&Cs which must comply with the GDC.

The proper initial determination / definition of SS&Cs

important to safety is crucial for a further reason. Under GDC

1, a quality assurance ("QA") program must be established and

implemented for SS&Cs important to safety.3/ Such a CA program

must cover such matters as design, fabrication, erection and

testing of SS&Cs impo r tan t to safety and appropriate records

must be kept. If the SS&Cs to which Appendix A and Appendix B

apply are not identified and defined early in the project, CA
,

compliance f rom the outset of the project is not possible.

3/ The NRC in its recent Regulatory Agenda scated that it
intends to issue revisions to GCC 1 to clarify, as origin-
ally intended, that the CA requirements of Appendix B to
Part 50 would apply to all SS&Cs to which Appendix A
applies. See 46 Fed. Rec. 53,613 (1981).

|

\

|
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The NRC has broadly defined SS&Cs "important to safety" as

those " systems, structures and components that provide

reasonable assurance that the facility can be operated without

undue risk to the health and safety of the public."d/ Harold R.
Denton, the Director of the NRC's Office of Nuclear Reaccot

Regulation, has stated that the foregoing definition:

Encompasses the broad class of plant features,
covered (not necessarily explicit 1'/) in the
General Design Criteria, :nat contribute in an
important way to safe operation and protection
of the public in all phases and aspects of
f acility operation ( i.e. , normal operation and
transient control as well as accident mitigation) .5/

The terms " safety-related" and " safety-grade" are

frequently utilized by applicants in classification of SS&Cs.

For example, LILCO utilizes the term safety-related in FSAR

Section 3.2 wherein it describes its classification system.

Safety-related, when utilized in safety analyses and,
indeed, as utilized by LILCO in the FSAR, refers to a more narrow

category of SS&Cs than those broad classes of SS&Cs defined in

the GDC and by Mr. Centon as "important to safety." Thus,

safety-related (or safety-grade, which is synonomous with safety-

4/ 10 C.F.R. Part 50, Appendix A, In troduc tio n , Y 1.

5/ Memorandum from S. R. Centon to all NRR Personnel,~

| November 20, 1981, Subject: Standard Definitions for
! Commonly-Used Safety Classification Terms, attached as

Exhibit 1 hereto.

|
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related), is defined with reference to 10 C.F.R. Part 100,

Appendix A, as

Those structures, systems, or components
designed to remain functional for the SSE
(also termed ' safety features') necessary
to assure recuired safety functions, i.e.:

(1) the integrity of the reactor coolant
j pressure boundary;

(2) the capability to shut down the reactor
and maintain it in a safe shutdown
condition; or

(3) the capability to prevent or mitigate the
consequences of accidents which could result
in potential offsite exposures comparable
to the guideline exposures of this part.6/

Safety-related or safety-grade SS&Cs constitute a subset

of the larger category of SS&Cs which are defined as "important
to safety" under the GEC.1/

III.3: PCWER REACTOR ACCIDENT ANALYSES ARE
TRADITIONALLY BASED ON THE SINGLE FAILURE
CRITERICN

Traditionally, the NRC has approached accident and safety

analysis on a system-by-system basis, using the " single failure

. 6/ Exhibit 1, p. 3 (emphasis in original); see 10 C.F.R. Part
| 100, App. A, S III(c).
1
'

1/ Exhibit 1, p. 3.

-5-
,
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criterion." See 10 C.F.R. Part 50, Appendix A, Criterion 21,

for example. Thus, the single failure criterion 1! requires

that a nuclear power plant structure, system or ccmponent

important to safety be capable of performing its safety
function in the presence of: (a) any single detectable failure

within that structure, system or ccmponent (or its essential

auxiliary supporting systems or another safety system)

concurrent with all failures resulting from the single failure;

(b) all undetectable failures; and (c) all failures that

caused or were caused by the accident that require operation of
the safety system. In reality, the single failure criterion is

8/ A " single failure" is defined in 10 C.F.R. Part 50,-

Appendix A, Definitions.and Explanations, as:

A single failure means an occurrence which results in
the loss of capability of a component to perform its
intended safety functions. Multiple failures result-
ing from a single occurrence are considered to be a
single failure. Fluid and electric systems are con-
sidered to be designed against an assumed single fai-
lure if neither (1) a single failure of any active
component (assuming passive ccmponents function prop-
erly) nor (2) a single failure of a passive ecmpenent
(assuming active components function properly) re-
sults in a loss of the capability of the system ro
perform its safety functions. (Single failures of
passive ccmponents in electrical systems should be
assumed in designing against a single failure. The
conditions under which a single failure of a passive
ccmponent in a fluid system should be considered in
designing the system against a single failure are
under development.)

Also, see NRC Regulatory Guide 1.53 entitled, " Application
of the Single-Failure Criterion to Nuclear Power Plant
Protection Systems."

_ g_
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a double failure criterion: it requires that the design must

be able to bring the plant to a safe shutdown despite the

occurrence of an accident clus the failure of any one
additional safety structure, system or component.

Performing an evaluation to determine whether SS&Cs

important to safety meet the single failure criterion involves

the following steps:

a. Identify SS&Cs that are not safety-related or

impo r tant to safety, e.c., not seismically and

environmentally qualified in accordance with GEC 2

and 4, not physically and electrically separated as

required by GEC 17 and 22, or not protected egainst
fire'as required by GEC 3.

b. Assume that each such SS&C fails if its failure

adversely affects the structure, system or ccmponent

being analysed, or assume it operates if its
:

operation adversely affects the item being analysed.

i c. Assume that all failures which can cause or can be
caused by the accident requiring the structure,

system, or ccmponent being analysed to cperate have

occurred.

.

l

(

-7-
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d. Assume that any other single failure has occurred and

then determine whether the structure, system or

component being evaluated can still perform the

required safety function.

LILCO applied the single failure criterion in its Chapter

15 safety analyses which are summarized in the FSAR.E/

Applicants are not required to linit their accident

analyses to those enccmpassed by the single failure criterion.

They are free to assess multiple f ailure events since the GDC

(wherein the single failure criterion is defined) set forth

minimum requirements for the principal design criteria for

water-cooled nuclear power plants.10/ In this regard, the NRC--

has specifically noted that the GDC are not complete but that

the omission of matters frcm the GEC does not relieve an

Applicant from considering matters, important to safe design,

which may not be specifically addressed in particular GCC. /11

The limitations of the single failure criterion approach

to safety evaluations have been widely recogni:ed. For

| 9/ Deposition of Robare, et al., March 31, 1982, p. 108
(Dawe) (hereafter cited as 'Ceposition at ( name o f
speaker)."

10/ 10 C.F.R. Part 50, Appendix A, Introduction.

11/ See GCC 34, 35, 38, 41, and 44, as referenced in 10 C.F.R.
Part 50, Appendix A, Introduction.

_g_
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example, in an August 12, 1980 letter, the NRC's Advisory
Committee on Reactor Safeguards informed then NRC Chairman

Ahearne that:

Many current safety evaluations use the
single failure criterion as a measure of
reliability. Its inadecuaev is widely
recognized. It shou:d be replaced, where

! feasible, with criteria that consider the
possible contribetions to risk of multiple
failures. (emphasis added).

The single failure criterion, by definition, ignores the risks

resulting from multiple f ailure accidents.
,

The application of the single failure criterion is most

vividly demonstrated in the Applicant's presentation and the

NRC's review of so-called " design basis accidents." A recently

published Notice of proposed Rulemaking for a range of degraded

core cooling events describes the design basis approach.12/-

Thus, in a Safety Analysis Report the Applicant is required to

determine margins of safety for both normal and abnormal

operations and to determine the acequacy of structures,

I systems, and ccmponents provided for prevention of accidents
|

and the mitigation of the consequences of accidents. To assist

the Applicant in ccmplying with this requirement, the NRC has

12/ See Advance Notice of Proposed Rulemaking " Consideration
of Degraded or Melted Cores In Safety Regulation,' Fed.
Reg., Vol. 45, Nc. 193, Cctober 2, 1980, pp.
65474-65477.

_g-
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published Regulatory Guide 1.70, Standard Format and Content of

Safety Analysis Reports for Nuclear Power Plants, which

describes the information to be provided in the Safety Analysis
Report.

In particular, Section 15 of Regulatory Guide 1.70

provides guidance to an Applicant concerning " design basis

assumptions acceptable to the NRC for purposes of determining
adequacy of the plant design to meet 10 C.F.R. Part 100

criteria," the criteria which define those SS&Cs which are

classified as safety-related.11/ Cperating events corresponding

to design basis assumptions are termed " design basis

accidents," and satisfactory analytical conclusions concerning
these specified and predefined events allow a judgment (in the

view of the Staff) that the facility can be operated without
undue risk to the health and safety of the public.

It should be emphasized that the Regulatory Guide 1.70

events are analyzed primarily for the purpose of establishing
the adequacy of engineered safety features. Such features are

13/ Regulatory Guide 1.70 explains that these design basis
assumptions can, for the most part, be derived frem
Regulatory Guides that deal with radiological releases,
and suggests use of Regulatory Guides 1.3 and 1.4,
" Assumptions Used for Evaluation of the Potential
Radiological Consequences of a Loss-of-Coolant Accident."

( Regulatory Guide 1.70 further states that 'This analysis
should be referred to as the ' design basis analysis.'"

| 10 --

.
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' th'osa SSacs which are designcd into a plant to mitigato the

consequences of postulated design basis accidents, and which

supplement other plant features designed to meet performance

specifications for normal operations and anticipated abnormal
conditions. However, in the Safety Analysis Report the

Applicant is not required to analyze accidents more severe than

the design basis accidents. This approach is based on the

generic assumption that such accidents are of suf ficiently low
probability that mitigation of their consequences is not

necessary for public safety.

A further weakness of the design basis approach is that it

fails to consider in any systematic fashion the potential for-

adverse systems interactions between safety-related SS&Cs, or

between safety-related SS&Cs and SS&Cs which are left

unclassified. A systems interaction is an event or sequence of

events which causes two or more ccmponents to fail to perform

their functions, or to perform the functions in a degraded

manner, thus increasing the likelihood of an undesired event.

The GCC are explicit in requiring Applicants to consider

systems interactions in safety analyses and design. Thus,

!

Applicants are directed to give:

11 -| -

|
|

!
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Consideration of the possibility of systematic,
nonrandem, concurrent failures of redundant elements
in the design of rotection systems and reactivitycontrolsystems.N/

Notwithstanding the directive of the GDC, Applicants and the

Staff have failed to perform ccmplete, systematic analyses of
the potential for adverse systems interactions.11/

III.C: MULTIPLE-FAILURE ACCIDENTS HAVE OCCURRED AT
OPERATING REACTORS

A most serious shortccming of the design basis approach is
its f ailure to consider multiple f ailure accidents. The

accident at Three Mile Island, Unit 2 (TMI-2), r e sul ted in core

damage more severe than that considered in current design basis

events, resulting both from multiple failures and adverse

systems interactions. TMI-2 has thus demonstrated the need to

re-examine the adequacy of the historical design basis approach

to analycing reactor plant design and plant accidents. For

example, the January, 1980, Rogovin Report, Three Mile Island:

A Report to the Ccmmissioners and to the Public, states on page
150 that:

I
i (W]e have come far beyond the point at which the

existing, stylized design basis accident review
approach is sufficient. The peccess is not goed

14/ 10 C.F.R. Part 50, Appendix A, Introduction.

| 15/ NUREG/CR-1321, Phase I-Systems Interaction Methodology
Applicatiens Prcg r am, Nuclear Regulatory Commission,
Washington, D.C., Ap r il 19 8 0, p. 151.

.

- 12 -
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enough to pinpoint many important design weaknesses
or to address all the relevant design issues. Some
impo rtant accidents are outside or are not adequately
assessed within the ' design envelope'; key systems
are not ' safety related'; and integration of henan
factors into the design is grossly inadequate.

The need to assess the safety significance of multiple-failure
accidents and the SS&Cs relied upon to respond to such

accidents,. is set forth in the following paragraphs.

The TMI-2 accident revealed major shortcomings in many of

the procedures upon which the NRC has based its approach to
safety. First, the accident " involved a sequence of events

more severe than those included in current design basis
events."16/ Core temperatures exceeded 3500 degrees F.,17/-

- or

more than 1300 degrees F. above the level for which emergency

core cooling systems are designed. The chemical reaction

between water and the zirconium fuel cladding generated five to

ten times as much potentially explosive hydrogen as is assumed

in the design bases for hydrogen control systems. 8/ Al though1

extensive core damage, with cracking, crumbling, and possible

,

'

16/ NUREG-0585, TMI-2 Lessons Learned Task Force - Final
Report U.S. Nuclear Regulatory Commission, Washington,
D.C., October, 1979, p. 3-1,

17/ Rogovin Report, 'Jo l . II, p. 18.

IS/ NUREG-0683, Craft Programmatic Environmental Impact
Statement for TMI-2 Deconramination and Disposal of

i Rad ioactive Wa stes , 1980, U.S. Nuclear Regulatory
Commission, Washington, D.C., p. S-1.

- 13 -

|
1

- _



8 I

melting and fusing of fuel pellets and parts of fuel assemblies

such as occurred at IMI-2 had been foreseen as a possible

event, it had been excluded frcm the design basis of TMI-2 and

other plants since plant safety features had been provided to

prevent it : rom occurring.19/- .

-

Second, the TMI-2 accident involved a sequence of several

multiple-f ailures which demonstrated the inadequacy of the
single failure criterion. Thus, at TMI-2 the combination of

closed auxiliary feedwater valves, stuck open pilot-operated
&

relief valves, and misinformation to the operators, allowed the

feedwater failure and the partial blowdown to create voids in

the primary coolant. The voids, in turn, produced misleading

pressurizer level indications. This resulted in the operators'

terminating emergency cooling water, which eventually resulted

in-failure of the fuel. The release of radioactivity was due

to the high sump level causing the pump to turn on and pump

radioactive waste to the Auxiliary Building. There, it was

! released to- the environment as a result of additional errors.
The radioaccivity in the atmosphere fed back through the

t

' -~19/ NUREG-0578, TMI-2 Lessons Learned Task Force Status Recort
and Short-Term Recommendations, 1979, U.S. Nuclear
Regulatory Commission, p. 16. The transport of radioac-
tive gases and liquid into the auxiliary building (through
normal leakage in water make-up and let-down pumps and
tanks deliberately run to cool the reactor coolant pump

|

seals) also fell outside the design basis.

- 14 -
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control rocm ventilation system, raising the levels to the

point where special breathing apparatus had to be worn by the

operators who were trying to control the accident. After the

acciden:, the high radiation levels in the containment and the

primary loop have continued to make it very difficult to

perform the necessary maintenance functions. In general, the

multiple, interrelated failures involving various systems and

their interactions (with and without human intervention) had
not been foreseen in the safety analyses conducted as part of
the TMI-2 licensing process.

Other SWR accidents, such as the Dresden-2 blowdown in

June, 1970 and the Browns' Ferry fire in March, 1975, also

involved the effects of,one system on another. In addition,

the NRC reviews of the June 28, 1980, partial f ailure to scram

incident at Browns' Ferry-3 disclosed a potential for

unacceptable interactions between the control red drive system

and the non-safety-grade control air system for SWR's. Other

examples o f multiple-f ailure accidents are described in a

review of Licensee Event Reports occurring between 1976 and

1979, prepared for the ACRS (see Sections D III and D VI of

NOREG- 0572).

The NRC's Lessons Learned Task Force, after reviewing the

TMI-2 accident scenario, formed the following conclusion

r ega rd ing the potential for adverse systems interactions and

multiple-f ailure accidents:

- 15 - .
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The interactions betwacn
non-safety-grade and safety-grade
equipment are numerous, varied and
complex and have not been systematically
evaluated. Even enougn enere is a
general requirement that failure of
non-safety-grade equipment or structures
should not initiate or aggravate an
accident, there is no comprehensive and
systematic demonstration :nat rnis nas
been accomplisned zu/

.

Thus , comprehensive analyses of multiple-f ailure accidents ,

covering both safety and non-safety systems, under normal,

transient, and accident conditions at Shoreham appears both

necessary and prudent.

IV. THE SHOREHAM CLASSIFICATION METHOCOLCGY COES NOT
CCMPLY WITH REGULATORY REOUIREMENTS

LILCO presents its conclusions and discussion regarding

classification of SS&Cs in Section 3.2 of the FSAR. The

following section describes LILCO's classification approach and

demonstrates that it does not comply either with GDC

requirements or with the Regulatory Guides upon which it

allegedly is based.

IV.A. THE SHOREHAM AFPRCACH TO CLASSIFICATION OF
SYSTEMS, STRUCTURES AND CCMPONENTS

LILCO has classified and listed particular Shoreham SS&Cs

in FSAR Table 3.2.1-1, a copy of which is included in Exhibit 2

attached hereto.21/ The classification results set forth in

20/ NUREG-0585, p. 3-3 (emphasis supplied).

21/ The County would not no rmally a t tach Table 3. 2.1-1, or any
portion of the FSAR, as an Exhibit since the FSAR consti-

(Footnote continued on next page)

- 16 -
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the Table allegedly are based on the guidance in NRC Regulatory
Guides 1.26, " Quality Group Classifications" and 1.29, " Seismic
Design Classification."22/

Regulatory Guide 1.26 discusses the classification system

developed by the NRC Staff for safety-related SS&Cs containing
P

water, steam, or radioactive material in water-cooled nuclear
1

power plants. The system consists of four quality groups, A

through D. The Regulatory Guide specifies that all four

quality groups are safety-related components. Group A,

requiring the mos t stringent quality standards, is described in

Section 50.55a of 10 C.F.R. Part 50. Groups B, C, and D,

having lower quality standards respectively, are described in

Regulatory Guide 1.26.

LILCO describes its use of Regulatory Guide 1.26 as

follows:

(Footnote continued from previous page)

tutes part of the record in this case. However, as is
discussed in Section IV.C below, the Table has been chan-
ged but not yet formally amended by LILCO. Therefore, a
copy of the Table with LILCO's changes noted thereon, is
included in Exhibit 2 for the convenience of the Board and
the parties.

--22/ See LILCO FSAR, p. 3.2-1, which is included in Exhibit 2.
LILCO does not specify in the FSAR which revision of the
Regulatory Guides it has utilired for classification pur-
poses. However, it appears, at least with respect to
Regulatory Guide 1.26, that LILCO is using Revision 1,
dated September, 1974. Ceposition at 57 (Dawe).

- 17 -
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System quality group classifications have
been determined for each component of (1)
those applicable fluid systems relied upon
to prevent, or mitigate the consequences of,
accidents or malfunctions originating within
the reactor coolant pressure boundary, or to
permit shutdown of the reactor and maintenance
in the safe shutdown condition, and (2) other
associated safety related systems. Regulatory
Guide 1.26, " Quality Group Classifications and
Standards," was used in assigning (1) quality
group classifications and (2) design andi

)'
3.2.1-1, 2, and 3.23/
fabrication requirements as snown in Tables

Thus, LILCO states that it used the Regulatory Guide's

classification scheme for safety-related ccmponents not only

for fluid systems, but also for "other associated safety

related systems."

Regulatory Guide 1.29 outlines a method acceptable to the

NRC Staff for identifying and classifying those features of

light water cooled nuclear power plants that should be designed

to withstand the effects of the Safe Shutdown Earthquake (SSE)

| and remain functional. Those SS&Cs that must survive the SSE

are designated ' Seismic Category I" and must meet pertinent

Part 50, Appendix B requirements. Those SS&Cs not classified as

Seismic Category I are unclassified. Applying Regulatory Guide

1.29, LILCO defined the Seismic Category I SS&Cs in the FSAR

as:

23/ LILCO FSAR, p. 3.2-1 (emphasis supplied), included in
Exhibit 2.

- 13 -
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thoco nscoccary to incuro:' '

1. The integrity of the reactor coolant pressure
boundary.

2. The capability to shut down the reactor and
maintain it in a safe shutdown condition, or

3. The capability to prevent or mitigate the
consequences of accidents which could result in
potential offsite exposures comparable to the
guideline exposure of 10 C.F.R. 100.21/

,

This is the same category of SS&Cs which the Staff defines as

" safety-related," as discussed in Section III.A of this

testimony.

There is some confusion in the FSAR regarding LILCO's

classification terminology. In Section 3.1, LILCO states that

"(s]tructures, systems and components important to safety are

listed in Table 3.2.1-1."21/ The FSAR then continues: "The

total quality assurance (CA) program is described in Chapter '17

and is applied to the items contained in this table."25/ In

fact, LILCO does not utilize a classification category of SS&Cs

" impo r tan t to safety." Rather, where the GEC refer to SS&Cs

important to safety, LILCO interprets the item to be

safety-related in accordance with the Part 100, Appendix A

definition.S1/ Further, the full Part 50, Appendix 3 CA

| _24/ LILCO FSAR, c. 3.2-1, included in Exhibit 2.
,

-

25/ LILCO FSAR, p. 3.1-2.

_2_6/ Ibid.

22/ Deposition, at 60, 71 (Dawe).

19 --
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requirements are not applied to all items in Table 3.2.1-1, as

implied by LILCO's statement. Rather, when reviewing Table

3.2.1-1, one must understand that the full CA requirements of

Appendix B are applied only to those SS&Cs marked "LILCO

Quality Assurance Category I" or " Seismic Category I."SE/

IV.B. THE SHOREHAM CLASSIFICATION APPROACH DOES NOT
COMPLY WITH PART 50, APPENDIX A

Under the GDC, an Applicant must meet the standards

specified in the GDC for all SS&Cs "important to safety."

LILCO does not comply with this requirement because it utilizes

an inadequate classification scheme.

LILCO equates "important to safety" with " safety-related."

However, frem the plain words of the Introduction to Appendix A

as well as from Mr. Denton's November 1981 Memorandum, it is

clear that "important to safety" -- the category to which

Appendix A applies -- is broader than that class of items

defined as " safety-related."2'9/
,

t

23/ FSAR Table 3.2.1-1, note 4, included in Exhihit 2;
Deposition, at 54, 70-71 (Dawe).

29/ It bears remembering that the important to safety group:

Encompasses the broad class of plant features,
covered (not necessarily ex= licitly) in the General
Design Criteria, tha t contricute in impo r tan t way
(sic] to safe operation and protection of the public
and all phases and aspects of facility operation
(i.e., normal operation and transient control as well
as accident mitigation).

,

(Footnote continued on next page).

20 --



l

!. .

LILCO's failure to apply the GDC to items important to
safety may be illustrated with concrete examples. A review of

Table 3.2.1-1 (see Exhibit 2) indicates that neither the main
feedwater system nor the main turbine is classified as
safety-related. According to the LILCO scheme, this means that

this equipment is unclassified and not subject to Part 50,
Appendix B requirements. However, in the Shoreham Emergency

Operating Procedures, LILCO operators are directed to call upon

these systems to mitigate design basis events.30/ Assuming-

arcuendo that these systems do not need to be safety-related
( i.e. , meet the Part 100 criteria), it is submitted tha t

equipment relied upon by Shoreham operators in actual practice

to mitigate design basis events surely fits the definition of

"impo r tant to saf e ty" -- that is, a plant feature which

contributes in an important way to safe operation and
protection of the public.

The effect of LILCO's failure to classify in accordance
with the GDC is to raise a significant concern as to the

overall safety of the plant. Items impo r tan t to safety are

(Footnote continued from previous page)

Exhibit I hereto, p. 3 (emphasis in original) .

30/ See discussion in Section V.A., infra and in Exhibit 4,

hereto, where the Shoreham ECPs are discussed in detail.

| 21 --
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supposed to be designed, fabricated, constructed, and tested in

accordance with the GDC and "(a] quality assurance program

shall be established and implemented in order to provide

adequate assurance that these structures, systems and

components will satisf actorily perform their safety

functions."11/ These systems, however, at least according to

the FSAR Table, are not classified as important to safety and
the degree to which QA has been applied to them cannot be

determined.

Accordingly, it is concluded that LILCO has failed to

comply with Part 50, Appendix A, in that it has failed to

classify SS&Cs in accordance with GDC requirements and has

failed to apply the QA/QC requirements of Part 50, Appendix B
.

as required by GCC 1.

IV.C. LILCO HAS NOT EVEN CCMPLIED WITH THE DIRECTIVES
OF THE REGULATORY GUIDES GPON WHICH IT RELIES

As noted in the previous section, it is our opinion that

the LILCO classification scheme does not comply with the GDC.

In addition, LILCO's scheme does not even comply with :he

regulatory guidance upon which it allegedly relies. Indeed,

LILCO's classification system is fraught with inconsistencies

which highlight LILCO's inadequate classification methodology.

These inconsistencies are described below.

31/ 10 C.F.R. Part 50, Appendix A, GCC 1.

- 22 -
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As noted above, a copy of FSAR Section 3.2, including

Table 3.2.1-1 is attached hereto as Exhibit 2. The version of

Table 3.2.1-1 included in Exhibit 2 is the most recent version
published in the FSAR; at the time of the March 31 deposition,
Suffolk County believed it contained an accurate statement of

the LILCO position. At the deposition, however, it became
t

clear that the Table was significantly flawed. Suffolk County

thereafter was sent a letter, dated April 8, 1982, which

detailed numerous changes to the FSAR. That letter is attached

hereto as Exhibit 3. The hand notations on Table 3.2.1-1
represent the revisions to the Table necessitated by LILCO's
April 8, 1982 letter.32/

To assist reviewers, we begin by specifying our

understanding of the terminology used by LILCO in FSAR Table

3.2.1-1. First, the * Quality Group Classification" column

("CGC") in the Table refers to the classifications from
Regulatory Guide 1.26. Thus, there are letters A-D which

correspond to the Regulatory Guide classifications. '4h e r e that

column is blank, the system is not a fluid system for which a

Regulatory Guide 1.26 classification is appropriate.

Second, the "LILCC Cuality Assurance Category" column

("QAC") is LILCO's means of specifying whether an item is

32/ See footnote 21 above.

- 23 -
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" safety-related" (if so, it is CAC "I") or non-safety-related

(marked CAC "II").31/ Third, the " Seismic Category" column

denotes whether an item must meet the Part 100, Appendix A

standards for the SSE (marked "I") or is not required to meet

those standards (marked "NA"). GZ classifies equipment as

either Seismic Category I, safety-related, or Non-Seismic

j Category I, not related to safety and noted in the FSAR Table
1

3.2.1-1 as "NA".Ed/

1. Inconsistencies Between Cuality Group (CGC) and
Quality Assurance (CAC) Caregories

Regulatory Guide 1.26 defines Quality Group D as the least

stringent group of safety-related ccmponents. Hence items

falling into this group, while of lowest priority in the

Regulatory Guide, must still be regarded as safety-related.

However, according to FSAR Table 3.2.1-1, 50 cases occurred

where LILCO and GE CGC and Seismic Category entries do not

match the Regulatory Guide Quality Group D standard. That is,

in many instances where "D" occurs under the CGC category,

LILCO has classified the item with a *II" notation under the

OAC column, thus regarding it as not related to safety, and GE

has classified the item with an "FA" notation in the seismic

33/ Deposition at 68 (Dawe). -

34/ Deposition at 13 (Robare).

- 24 -
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column, again denoting not related to safety. Clearly, a "D"
|

notation, defined in Regulatory Guide 1.26 as safety-related,

should call for equally stringent classifications in the LILCO

Quality Assurance category and in the GE Seismic category.

These inconsistencies with the Regulatory Guide (upon which

LILCO allegedly bases its classifications) are not justified in

the FSAR.

An inconsistency also exists in LILCO's CGC "C" group.

There is no question but that CGC "C" constitutes a safety-
).

related category; even the LILCO witnesses agreed at the March
31 deposition.EE/ Eowever, there are three instances where the

notations "C", "II" and "NA" are noted in the three respective

categories of FSAR Table 3.2.1-1.36/ Here C, a more stringent-

.quality group standard for safety-related components, is
matched with LILCO's "II" classification and again with GE's

'NA* classification, both of which designate the item as

non-safety-related. This is entirely inconsistent with the

Regulatory Guide. For convenience of the Board, these errors

and the others discussed in Section IV are sammarized in Table
IV-1 which follows.

35/ Ceposition at 58 (Dawe).
.

36/ The three inconsistencies regarding the "C" classification
are on page 9 of Table 3.2.1-1, items 1, 5, and 7a under
the Reactor Water Cleanup System. See Exhibit 2.

- 25 -
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2. Inconsistencies Between Quality Assurance and
Seismic Catecortes

There are 31 instances where LILCO CAC classifications and

GE seismic classifications are inconsistent. Twenty-four of

these occur where LILCO classifies a component as "QAC I,"

designating the item as safety-related, but GE classifies it as

" seismic NA," meaning not-safety-related. If LILCO's

classification is correct and these are safety-related devices

used to mitigate an accident, then GE must also assume that

they are safety-related.

Seven additional inconsistencies occur between LILCO and

GE classifications. Each involve LILCO's classifying an item

"QAC II," meaning not related- to safety, while GE notes

" seismic I," thus regarding the item as safety-related. This

type of inconsistent classification may be due to a special

seismic requirement on a ncn-safety-related piece of equipment;

however, it is not in good quality practice and is not

explained in the FSAR.

3. Items Not Classified and Errors in
Classification -

Under Table 3.2.1-1, Item XXXIV,.* Main Steam Isolation

valve Leakage Control' System," LILCO originally provided no QAC

classification for the six items listed, while GE classified

these same items as Seismic Class I. Thus, it is clear that

- 27 -
,

..a q * - . * * =o-e * * * * *'
_ _ _ _



. .

the basic document used to define quality classification of

Squipment (the FSAR) does not provide sufficient information to

determine the quality class of these components. By letter

dated April 8, 1982 (Exhibit 3 hereto), LILCO indicates that

the FSAR was in error and that these CAC items should have been

'I."

4. Dissimilar Classification of Similar valves

Under Table 3.2.1-1, Item XIX, Nos. 7a and 7b, " Reactor
.

Water Cleanup System,* the valves of the reactor water cleanup

system purchased by two different sources (GE and Purchaser),

both are classified as Quality Group C and as Seismic Category
!

I. However, these items, which are described identically, are

purch,ased to two different CAC categories (QAC I and II)
without adequate description of the difference in their

.,

requirements. This inconsistency is additional to that

i evidenced by the fact that CGC items classified as "C" should

clearly have a CAC rating of "I."
, , .

i'

5. MRC Recuested Expansion of the Shoreham
Classification Tacle

!

The NRC request No 206.1 asks that the Shoreham Q-List
,

(Table 3.2.1-1), be expanded to include many additional items.
! of these i tems, 31 did not appear in the C-List and the NRC
i

] asked that they be included; the NRC asked that 9 = ore be

i

i -29-
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expanded and/or clarified; and it asked that 20 additional

items be added as a result of TMI. LILCO's response was to

include some items but specifically not to include others for

vatious reasons.22/

A brief assessment of LILCO's responses with respect to

the 31 items requested to be included in the Q-List shows that

some were not included because LILCO argued they should not be

included. Others were claimed to be part of systems and

components already listed in Table 3.2.1-1. However, for

several of these items supposedly included in the Table, it is

impossible to discern where in Table 3.2.1-1 the items are

allegedly included. Table IV-2, which follows, describes

examples of these two types of items. LILCO has not seen fit

to change the classification Table 3.2.1-1 for these items, and

thus their classification remains undiscernable to someone

reading the FSAR.
<

|

I
.

37/ LILCO FSAR Amendment 23, October 1981, FSAR Vol. 15, NRC
Requests and Responses.
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TARI.Z IV-2
'

I res T3cM nC UCUIST TOR EXPUTSICN OF $HCPJyAM C. LIST /
e .

NRC
Item 2tems :iRC Requ: ted be Added t3 '" ?C's ReasIn for not In213 ding
No. Shorenam C-Lis:$/ in Table 3.2.1-1

A-3. Ccanustible gas cent:ci system n1s system is part of ce pr1=ary
Containment drywell hyd:cgen containment at=cspnere cons cl
conitoring system system, Sec. son Xrn :

A-4. Contal.. ment Spray System This is part of the 23R system,
Sec.ica II

A-73 Casite Power Systems - AC Tur her clarificatien provided in
Cent:ci Power inverters 3.2.1-1, Section :CC7**

A-7k. 120 v. AC vital bus Turther clarification provided in
distribution equipment 3.2.1-1, Sectaen Irn:

A-7f. Cnsite Power Systems - Conduit *hese are off ce shelf hardware
and cable trays and their supports items. nus cey will not be in-

ciudad in 3.2.1-1.

A-4c. 3.C. Power Systems (*:) nose are c ==ercial grade hard--

Conduit and canle rays and ware items. Not included in
ther: suppe r.s 3.2.1-1.

A-13. Radicactive contacination *his is an ad:.anistrative require-
=easurement and analysis ment. Not included in 3.2.1-1.

A-23. Mecacrological data ecllactica This is an ad=:nist:stive require-
programs cent. :fo included in 3.2.1-1. *

A-24. Expendaale and censunable 1: ems nis is an ad-* tis::stive require-
necessary for the functional ment. Not included in 3.2.1-1.
Perfor=ance of safety-related
se:uctures, systems & components

A-26. Measuring and test equipmen used This is an ad- 'strative require-
for saf ety-related s :uctures, ment. Not included in 3. 2.1-1.
systems & cc=penents

C-13 ADS actuation (::. K. 3 (13 ) ) nere is no hardware enange re-
quired c taas item, snus no modifi-
ca:icn to Table 3.2.1-1 is squired

C-13 AOS valves, ac c.:=ula nc es , and asse- There are no hardware changes :n-
ciated equipment and inst::=enta:1cn quired sc :nis i:am, cus , no =cdi-
( :.K.3 (231) fication to Tacle 3.2.1-1 is re-

quired.

3'.l T:cm NRC Reques: 250.1, TSAR Vol. 13 NRC 3equests and Res:enses.
:: ems .ct las:sd were es:ner incopor::ed, an vnole or in par., an Tacle
3.2.1-1, or were not applicable to Shorenam.

-2/ The statement in -Je NRC Request 260.1, for items A and C are as follows:
,

*5ection 17.1.2.2 of the s*:andard f:r=at (taquia ct f Guide 1.70)
: squires the identifica:ica cf saf ety-eslated s ructures, systems,
and ec=ponents (C-list) cent:clied by the CA ;;: gram. ?cu are co-
quested :o supplemen and clarify tae C-lis in Tacle 3.2.1-1 Of the
TSAA in acccedance with the fcL1cwang:

A. Tte felicwing i: ems do .ct appear en the C-list (TSAR Ta=le
3.2.1-1). Add :nese i: ems =r justify act doing so.

C. Inclosure 2 cf NU?IO-0737, 'clarifica :en of M Action Plan
Requiremen.J* (:Teven:e: 1390) identified nurs::us 1: ems :na:
are safety-related and appecpria:s f : CL applicata:n and *

:netsf::s snould be en tae C-11::. These 1: ems are lasted
belcw. Add :nese i: ems to :aa C-list and/c indi:a:s s . ore
in the C-list they can te found. C horvise ;ustify .c: foing
so.-

|
,
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V. NOT ALL ECUIPMENT USED FOR EMERGENCY OR ACCIDENT
MITIGATION IS LISTED IN THE SECREHAM CLASSIFICATION TABLE

V.A. CCMPARISON OF EQUI? MENT CALLED FOR IN FSAR
.

| CHAPTER 15 DESIGN BASIS ACCIDENTS AND IN
EMERGENCY OPERATING PRCCEDURES.

;

In order to investigate further the methodology used at

Shoreham for the classification of " safety-related" SS&Cs, a

review was conducted of several FSAR Chapter 15 design basis

accident analyses and the Shoreham Emergency Operating

Procedures ("EO?s") corresponding to such accident scenarios.

1. Methodolocy

Specifically, using the Shoreham EOPs that were provided
i

by LILCO to Suffolk County through the discovery process, a

correlation was made between the accident scenarios addressed

in the EOPs and those analyred as design basis accidents in

FSAR Chapter 15. From this correlation, six design basis

accident / Emergency Cperating Procedure pairs were assembled,

I reviewed and evaluated. The six pairs are as follows:
i
l

Feedwater Concroller Failure -- Maximum Oemand (FSAR--

15A.l.7);

Feedwater/ Level Control System Failure Emergency

Procedure (S? 29.006.01, Rev. 0).

Loss of Feedwater Flow (FSAR 15A.l.19);--

Feedwater/ Level Control System Failure

Emergency P ccedure (SP 29.006.01, Rev. 0).

|
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Emergency Procedure (SP 29.006.01, Rev. 0).

Loss of Condenser Vacuum (FSAR ISA.1.21);--

Loss of Condenser vacuum Emergency Procedure

(SP 29.012.01, Rev. 0).

Anticipated Transients Without Scram ( FSAR 15.1. 27) ;--
,

Anticipated Transients Without Scram Emergency

Procedure (SP 29.024.01), and Emergency Use of S.L.C.

Emergency Procedure (SP 29.004.01, Rev. O).

Loss of AC Power ( FSAR 15A.1.19 ) ;--

Loss of Off-Site Power. Emergency Procedure

(57 29.015.01, Rev. 1).

Pipe Breaks Inside the Primary Containment, or Loss of--

Coolant Accident (FSAR 15.1.34);

Loss of Coolant (Large Break) Emergency Procedure

(SP 29.014.02, Rev. 0), and Loss of Coolant

(Intermediate Break) Emergency Procedure

(SP 29.014.01, Rev. 0).

The Emergency Shutdown Emergency Procedure (SP 29.010.01, Rev.

2) is referenced in each of the ECPs'above, except for the ATWS

procedures. To the fullest extent possible, operator actions

called for by the Emergency Shutdown Procedure were

incorporated into the analysis cf each scenario and respective

procedures cited above.

32 --
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The following methodology was used in comparing ecch FSAR

Chapter 15 accident analysis with its respective ECP(s). First,

each system and/or ccmponent relied upon in either the accident

analysis or the procedure was identified, regardless of whether

such system and/or component was required for passive or active

function, or manual or automatic initiation. This phase of the

review was intended to determine which systems and/or

components were credited with fulfilling their respective

functions in the course of design basis accident mitigation,

according to the FSAR and/or EO?s.

The second phase of the review involved the correlation of

those systems and/or components identified in the process

described above, with their respective quality assurance

classification requirements as stated in FSAR Table 3.2.1-1.
*

This portion of the review was intended to determine which of

those systems and/or components relied upon in either the

Chapter 15 analyses or the EOPs had been previously classified

| as " safety-related" or "non-safety related."

The results of the comparative review of the six design
:

| basis accident analyses and : heir corresponding EOPs are
i

presented in Exhibit 4.

!
!

l
,

|
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2. Discussion of the Results

As shown in Exhibit 4, the EOP listing of equipment relied

upon for mitigation of the six design basis accidents is

significantly more ecmprehensive than that obtained from the

review of FSAR Chapter 15. However, the review of both

revealed that all the systems and/or components identified in

the . Chapter 15 analyses are acknowledged for functionability in

their respective EOPs. Thus, one may conclude that a

systematic review of EOPs is likely to pecduce a more

ccmprehensive listing of equipment for further safety

classification than that produced by a review of the FSAR

Chapter 15 accident analyses.

In addition, although numerous items of equipment called

upon for accident mitigation were identified from the analysis

of EOPs alone (i.e., such equipment was not identified by

review of Chapter 15 analyses), these additional systems and/or

components are, for the most part, already identified and

classified in Table 3.2.1-1. Thus, one may conclude that FSAR

'

Chapter 15 design basis accident analyses, as presented in the

FSAR, were not the sole determinant of SS&Cs to be relied upon

for the development of the 0-List (Table 3.2.1-1). Furthermore,
i

it appears that the process of evaluating design basis

accidents and the equipment relied upon for mitigation of such

accidents has not been the sole method of identifying the

|
34- -
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applicability of 10 CFR 50 Appendix 3 quality assurance

requirements for those SS&Cs listed in Table 3.2.1-1.

It appears that a non-systematic approach toward safety

classification has been applied to SS&Cs identified and

analyzed in Table 3.2.1-1. However, such a non-systematic

approach has the potential for (a) overlooking certain

equipment in terms of its safety function and corresponding

classification, and (b) mis-classifying those SS&Cs not

specifically identified in the set of design basis accidents,

but whose function may, in fact, be relied upon in EOPs. This

potential for safety classification and qualification errors,

resulting from such non-systematic categorization schemes for

! equipment not identified in Chapter 15, could be alleviated by

the use of systematic methodology.

An example of where the use of a systematic methodology,

such as the comparative review described herein, would

f acilitate the appropriate classification of equipment;

|

| commensurate with its safety function, is provided by the
!

turbine bypass system. As shown in Exhibit 4, the turbine

bypass system is called upon by the operators in each of the

EOPs reviewed. This same system was not necessarily identified

in all the corresponding Chapter 15 accidents reviewed. The

turbine bypass system is important in mitigating pressure
1

|

transients in the primary system resulting from initiating

35 --
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ovents or transients by loss of the main turbine and/or

generator. However, this system, like the main turbine and

supporting turbine-generator auxiliaries, is not classified nor
1

is it qualified in accordance with the quality assurance

requirements of 10 CFR 50 Appendix 3.
>

Similarly, the feedwater control system is another example

of a "non-safety related" system identified by the systematic

review of Chapter 15 accident analyses and EOPs. While only

called upon in one of the six design basis accidents reviewed,

the manual operation of this system is relied on by t.5e

operators for mitigation of excessive feedwater flow into the

reactor vessel caused by a feedwater/ level control system

failure. Thus, for this non-safety related system, a failure

within the automatic control function of the system not only

serves as the initiating event for one of the Chapter 15 design

basis accidents, but the mitigation of this accident calls for

regaining manual control of this non-safety related system. In

addition, the need for feedwater control is credited in other

Chapter 15 accident analyses, such as the MSIV closure

transient, although this analysis has not been specifically q
|

considered in this review.

-36-
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To summarize , the review of EOPs reveals that several key

systems and/or components are repeatedly called upon to assist

in the mitigation of accidents, although such equipment has not

been required to meet either the " safety-related" quality

standards as described in Table 3.2.1-1, or some other

standards consistent with the GDC and the safety functions to

be performed. While shutdown of the plant may indeed be

demonstrable within the bounding criteria of 10 CFR 100,

Appendix A without the use of such "non-safety-related"

equipment for mitigation of design basis accidents, a review of

both Chapter 15 and the EOPs seems to indicate otherwise; in

any event, the operators clearly are directed to utilize these

systems. In other words, there are systems and/or components

currently classified as "non-safety-related" that face

significant demands for availability, control and operability

during analyzed accidents. Furthermore, the review of Chapter

15 and EOPs as discussed herein considered the sequence of

events and equipment demands for only six accident scenarios.

A more ccmplete, systematic method of reviewing operator

accions identified in the ECPs for mitigation of all possible

transients would likely encompass the evaluation of additional

"non-safety-related" equipment.

- 37 -
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Thus, one may conclude that a thorough, systematic method

of identifying equipment to be used for accident mitigation,

will provide a keener insight into what the appropriate safety

and quality assurance criteria for specific components should

'

be. An example of such methcdology would be the use of

probabalistic techniques in which the relative importance of

equipment and safety functions in specific accident sequences

can be ansessed. In this manner, the use of sophisticated

analysis techniques for evaluating design basis accidents will

likely provide a greater degree of assurance that equipment

relied upon for mitigation of such accidents will be identified

and will meet the quality levels commensurate with the safety

function to be performed. This would result in greater

assurance for the operators that equipment relied upon in EOPs

would be available to perform such functions.

V.S. SEVERAL IMPORTANT SYSTEMS AND CCMPCNENTS ARE NCT
INCLUDED IN SECREHAM'S CLASSIFICATICN TABLE

In addition to the foregoing review of EOPs, we also have

described a further shortcoming of LILCC's classification

system: it ignores certain components which clearly play

f important roles in responding to transient and accident

l conditions.

For example, GE relies on a review of equipment against

regulations (10 C.F.R. $0.55a, RG 1.26 and RG 1.29) to decide

28 --
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if any item should be classified as safety-related. GE

utilizes only two classification levels: safety-grade and

non-safety grade. Generally, all equipment that is relied upon

to mitigate design basis accidents or transients ( those in

Chapter 15 of the FSAR) is classified by GE as " safety-grade,"

with the remainder classified as non-safety grade. Bowever, GE

also admits that there are several systems which may be relied

upon in whole or in part to mitigate accidents or transients

but which are not classified consistent with the GE criteria,

and thus do not appear as safety-related classifications in the

FSAR Classification Table 3.2.1-1.18/ GE identified the

following systems as examples of this inconsistent

classification:

Turbine Bypass System--

Level 8 Trip--

Rod Block Monitor (RBM: part of the RMCS)--

RCIC (partial; instruments and controls only)--

This situation is not acceptable in view of the important

roles which these systems perform. For example:

.

|

38/ Deposition at p. 37 (Robare)
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(1) The Turbine Sypass 7alve allows steam to

continue to flow to the main heat sink (the condenser) when the
flow to the turbine has to be interrupted, thus avoiding major

pressure transients;

(2) The Level 8 Trip is used to warn the operators

of possible overfilling of the vessel, a condition which could

lead to water in the steam lines and/or opening of the

safety / relief valves;
.

(3) The Rod Block Monitor is used to prevent the out

of sequence movement of a high worth rod to avoid serious rod

drop accidents; and

(4) The RCIC is the back-up for the EPCI system, one

of the major emergency core cooling systems. .

Given the importance of these systems and components, they

should be classified as safety-related. The fact that they are

not, is another example of the inadequate classification

methodology utilized by LILCO for Shoreham.

|

In addition, there are systems called upon in the FSAR

analysis of design basis accidents which are not fully included

in Table 3.2.1-1. Fo r example , the feedwater control system is6

called upon in EOPs for some accidents and transients, but the

only feedwater component mentioned in the Table is the

I

i
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feedwater piping connected to the RCPB which is safety-grade.

See Table 3.2.1-1, p. 2. Similarly, the automatic

depressurization system (" ADS") is used to reduce pressure in

order to allow low pressure cooling systems to be utilized in

mitigating some loss of coolant accidents; however, only the

safety relief valves are listed in the Table, not the ADS

controls and instrumentation. See Table 3.2.1-1, p. 2.39/-

Finally, manual insertion of control rods is called for in the

ATWS Emergency Cperating Procedure, but only the CRD hydraulics

is classified as safety-grade; the remainder of the CRD System

is not identified in the classification table. The FSAR does

not discuss the omission of these systems and components.

These examples of classification deficiencies were

discernable with only a brief review; with a detailed analysis,

there are undoubtedly other systems or subsystems whose

classifications are either inconsistent with LILCO and GE

criteria for classification, or inscrutable in the present
.

Classification Table 3.2.1-1.

i 39/ The NRC request No. 260-1, item C.19, called for the addi-
--

tion to the Shoreham Q-List (Table 3.2.1-1) of " ADS
valves, accumulators and asscciated equipment and instru-
mentation"- LILCO's response was not to add these ecmpon-
ents to the list stating that "there is no hardware change
related to this item, thus no modification to Table
3.2.1-1 is recuired."

- 41 -
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VI. EXAMPLES OF SYSTEMS INTERACTICNS AND CLASSIFICATION
ERRORS AT SHOREHAM

Two examples are provided to demonstrate further that the

current methods of design and regulatory review at Shoreham are

not adequate to detect systems interaccions or discrepencies in

classificacion. The interaction example concerns the water

level system which is one of the important safety system

inputs. Classification problems are discussed with respect to

the Standby Liquid Control System.
,

7I.A. WATER LEVEL SYSTEMS INTERACTION: AN EXAMPLE OF
UNDETECTED PRCBLEMS AT SECREHAM

1. Importance of Water Level Measurement

Water level is one of the most important parameters

measured and monitored in a boiling water reactor (BWF). An

adequate supply of water is critical to assuring that the

nuclear fuel is cooled, moderated and that it remains intact.

Water level varies during many plant maneuvers (e.g., start-up,

power level changes, shutdown, and transients), and,

accordingly, prompt response to changes in level is necessary

to ensure safe cperation.

In many cases the operator must change the water flow to

increase or decrease the vessel water level, based on the water

level indicators. In other cases, autcmatic equipment makes the

level changes based on water level indicators and steam and

42 --
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wctor flow controls. Reliable water level indication is

critical to safe plant operation. Water level must always be

above the active fuel length to assure fuel integrity and no

release of radiation.

The only direct indication of water level in Shoreham is

the cold leg reference water level indicator. This indicator

may have flashing in the reference leg during a

depressurization and cool down, which could result in a false

high indication when core water level actually is low. Such a

false reading may lead operators to delay instituting manual

action and since automatic ECCS actions are initiated from

these water level indicators, emergency core cooling could also

be delayed.

2. Shoreham Water Level Instrumentation

All level measurement systems in BWR's employ differential

pressure transmitters, a reference les connected to a

condensing pot and, in turn, to the reactor vessel sceam space,

and a variable leg connected to the vessel at a lower

elevation. Several differential pressure cells share common

impulse legs. Temperature compensated and uncompensated

reference legs are employed. Those level measurement systems

which use a temperature compensated reference leg are called

Yarways; those which use an uncompensated reference leg are

- 43 -
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callsd cold icg inctrumonto or, of ten, GEMAC. SWR l's, 2's,

3's and some 4's use two redundant Yarways to generate

ongineered safety feature actuation signals and cold leg

instruments for indication and control. The remaining BWR 4's

and all 5's and 6's use redundanc cold leg systems exclusively.

Shoreham uses redundant cold reference leg systems. See

| Figure VI-1, which follows. These cold reference leg
\

indicators also serve to actuate water level trips which, i'n

turn, activate emergency core cooling systems. There are no

other direct water level indicating systems at Shoreham. Other

indications of water level and cooling of the nuclear fuel

during normal operations can only be inferred ( ind ir ec tly)

from: (1) fission product gases detection; (2) pump flow rates

and valve line-ups; and (3) neutron flux monitoring. During

transients, these indicators may be isolated or unreliable.

;

|
1
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3. The Water Level Measurement Problem

During some accident conditions and scme plant maneuvers,

the cold leg reference indicators currently at Shoreham would

provide inaccurate water level indication. The indication
'

could be in error by as much as 9 feet.dS/

Fo r example , small ( e.g. , 0. 01 ft2) and intermediate

(e.g., 0.04 ft2) break accidents (LOCA's) that discharge steam

into the drywell (at temperatures as high as 340*F) for an

extended time period result in substantial heacup of

components / air in the drywell (including reactor water level

sensing lines). If the reactor is subsequently depressurized,

water in the reactor water level sensing lines located in the

drywell will flash. This common event can cause a
.

Ioss-of-direct measurement capability, because the high drywell

temperature interferes with all water level measurement. In

fact, "even without a break loss of non-safety grade

containment coolers would cause the containment to heat up and

could cause flashing upon depressurization."$1/Therefore, a

system classed as non-safety related could cause errors of

significant magnitude in a safety system.,

l

40/ See LILCO Response to Suffolk County Interregatories and
Suffolk County Second Set of Interrogatories, March 26,
1982, p. 14 and referenced attachments.

41/ Board Notification 32-08, Errors in SWR vessel Water Level
Indication, Exhibit 5 hereto.
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At Pilgrim Nuclear Power Station, during a routine reactor

shutdown and cooling in 1981, a systems interaction event

occurred which had the potential to cause a loss-of-all-water

level indication. The cause of the loss-of-accurate-level

indication ability was totally unrelated to the water level

indicators. Temperature of the surrounding drywell had risen

to 240 degrees Fahrenheit at a time when the reactor coolant

was at 220 degrees Fahrenheit. This caused the water to flash

in the heated reference legs (Yarway type indicators -

differene from those at Shoreham but similar problems could

occur with Shoreham cold leg indicators), which in turn, caused
,

an erroneous high reading, then a corresponding erroneous low

reading. Thus, there was an oscillation in the indicators

which alerted the operators to the problem. The false high

level signals could have caused an operator either to terminate

safety injection prematurely or to operate at a lower than

desireable water level. As the Pilgrim experience

demonstrates, no accident is necessary for high containment

temperatures to occur; at Pilg r im , the containment coolers,

which are classified as non-safety grade, d'id not funccion

according to design. The containment coolers allowed the
I

containment temperature to rise and since there is no limit on

containment temperature, no action was taken.

46 --
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Tho systcms intornetion concerns addrossad in this

testimony are exemplified by the water level flashing problem

discussed above.12/ There is no separate diverse water-level

indicator, operating on a different principle, to provide any

other indication. There is no mechanical or electrical

connection between non-safety grade containment coolers and

safety-grade water indicators, even though, as evidenced by the

Pilgrim experience, the effect of the containment cooling

" failure" can cause safety-related water level indication

failures.

There is clearly an effect on reactor safety if water

level indication fails. This type of interaction between

supposedly unrelated components could be better accounted for

by more rigorous systems interaction studies that would assess

temperature effects and fic'oding effects on reliability and

functional performance. However, the existing analysis and

review techniques as documented in the FSAR and SER failed to

discover this problem or other systems interaction problems

which may still await detection.

|

--42/ The NRC's deekly Information Report for the ~4eek Ending
Jan. 22, 1982 identifies two additional examples of water
level systems interaction at other EWR plants. The NRC
document summarizing these events is attached as Exhibit
6.
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VI.3. STANDBY LIQUID CCNTROL SYSTEM EXAMPLES OF
C LASSIFICATICN DEFICIENCIES

Neither the Shoreham FSAR nor the NRC's corresponding

Safety Evaluation Report (SER) demonstrates that the Standby

Liquid Control System (SLC) is properly designed and qualified.

These two reports contain several discrepancies which confuse

the issue of whether SLC equipment is properly classified.

Further, the FSAR and SER are so general so that it is

difficult to determine the standards according to which the SLC

was designed and qualified.
.

The SER lists the SLC as a " system required for safe

shutdown.*d1/Therefore, it is a safety system, and components

which are required for its function should be classified as

safety grade,(Seismic Class I). The FSAR seems to agree with
'

that proposition, stating in Section 4.2.3.4.3: "The SLC is a

special safety system and is maintained in a standby status

whenever the reactor is critical and at all times when it is

possible to make the reactor critical."44/ It goes on to state-

that "the SLC equipment essential for injeccion of neutron

absorber solution into the reacecr is designed as Seismic

Category I."45/-

43/ NUREG-0420, Shoreham Nuclear Power Station, Safety
Evaluation Report, U.S. Nuclear Regulatory Commission,
Washington, D.C. pp. 7-9 and 7-10.

44/ LILCO FSAR, p. 4.2-84.

45/ Ib id . , p. 4.2-85.
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Tho oquipmont reforecd to in Soction 4.2.3.4.3 can bo scen

by inspecting FSAR Fig. 7.4.1-3, " Standby Liquid Control System

PsID." The vital components are: |

a) Inside Containment Check Valve

b) Explosive valves

c) Cable to Explosive valves

d) Keylock Actuator

e) Check Valves Downstream of Isolation Valves

f) Isolation valves

g) Accumula to r s

h) Pumps

1) Pum) Motors

j) Cable to Pump Motors

k) Storage Tank Valve

1) Storage Tank Heaters

m) Storage Tank
,

n) System Piping

o) Eeater Indicator Lights

p) Pump Indicator Lights

q) Explosive Valve Cetonator Circuit Continuity

Indicator Lights

|

Not all the above components appear in the FSAR Table

3. 2.1-1, which lists equipment classification. Therefore, in

| the case of the tank heaters, indicator lights, cables

-49-
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connccting mnjor compononto ( c and j abovo) , cnd the keylock

actuator, the classification cannot be ascertained.16/

The FSAR Fig. 7.1.1-2, " Codes and Standards Applicability

Matrix" lists Regulatory Guides (RG's), General Design Criteria

(GEC), and IEEE Standards applicable to the SLC instrumentation

and controls. From this Figure, one can deduce that some SLC

instrumentation and control (I/C) equipment was qualified to

seismic requirements because it was designed (by GE's choice)

to satisfy IEEE Standards 323-1971 and 344-1971. However,

LILCO does not claim that any of the I/C equipment conforms to

RG 1.29, and therefore, one cannot tell if this equipment is

safety related or whether it meets the 10 CFR Part 50, Appendix

B Criteria.

Finally, two statements by the NRC add to the overall

confusion over the SLC. First, the SER states that there are

two keylock actuators which would indicate redundancy in the

design,47/ whereas the FSAR shows only one.48/ econd, the SER-S-

concludes that "the design of the SLC conforms to the

requirements of GEC 26."49/ In the FSAR Fig. 7.1.1-2, LILCC-

46/ FSAR Table 3.2.1-1, pp. 3 and 4. See Exhibit 2.

47/ Ibid. 43, p. 9-3.

48/ Ibid. 44, Fig. 7.4.1-3.

49/ Ibid. 43, p. 9-8.
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dooc not claim that tho SLC I6C equipmont conforma to either

GDC 20 (Protection System Function) or GEC 26 (Reactivity
|

Control System). This inconsistency in design basis is not |

explait.ed.

.

In summary, the FSAR and SER do not demonstrate that the
i

SLC is properly designed, classified, and qualified. This may

| be due to the ambivalent and general wording used in these
(
; reports, but at this time, a finding that the SLC is safe and

reliable and properly classified and qualified is unsupported.

t

In a brief review of two key systems, we have concluded

that there are major deficiencies in the ability of the present

classification and analyses Sechniques, as applied to Shoreham,

to produce a consistent and reliable technique for classifying

safety-related components. The techniques also are deficient

in their ability to discover major systems interactions,

| amongst existing systems, which may degrade their abilities to

perform their safety functions.

VII. UNRESOLVED SAFETY ISSUES ARE NCT PROPERLY EVALUATED
FOR SECREHAM

In previous sections of this testimony we have addressed

our concerns for LILCC's inadequate and non-systematic approach

j to systems interactions problems at Shoreham. In this Section,
1

we address the Staff's failure to address the unresolved safety

issues resulting frem systems interaction and the Staff's

51 --

|

,
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failuro, consistent with Appoc1 Board guidanco, to oxplain why
it is safe to proceed with operation absent resolution of these

issues.ES/

Unresolved Safety Issues ("USIs") A-17 and A-47 address

th6 safety implications of multiple-f ailure accidents. In this

testimony, we refer to these related deficiencies in accident

and safety analysis -- the lack of systems interaction

analysis, the lack of multiple or " common-cause" failure

analysis, and the tendency of the " single-failure criterion" to

exclude a large number of gotential accident-causing events --

as the " systems interaction issue."

VII.A. THE NEED TO ADDRESS THE SYSTEMS INTERACTION
ISSUE

This issue has become extremely significant after the

TMI-2 accident, which itself involved not a single failure but

rather a series of failures, or domino effect, which included

both dependent and independent multiple-f ailures. The Kemeny

Commission found that "[t]he accident at TMI-2 was a multiple-

failure accident,"51/ as did the NRC's Special Inquiry-

Group,52/ but "(i]n the licensing process, applicants are only-

50/ See Virginia Electric & Power Co. (North Anna Nuclear
Power Station, Units 1 and 2), ALAS-491, CCH Nuc. Reg.
Rptr. 130,321 (1978).

51/ Kemeny Report, p. 52.

52/ Ibid., p. 148.
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ccquired to anclyza 'singlo failure' accidonts. They cro not

required to analy e what happens when two systems fail

independently of each other,"E1/ nor to assess possible adverse

interactions among systems.

As a result of the foregoing findings, the Kemeny

Commission called upon the NRC to emphasize a systems

engineering examination of overall plant design and performance

which would include interaction among major systems and

increased attention to the possibility of multiple failure

accidents.

The NRC's Special Inquiry Group also criticired the NRC's

safety and accident analysis approach as inadequate, noting

that "one of the obvious lessons" of TMI-2, is the critical"

need for overall plant and systems analysis," and, with

particular regard to the concentration of engineering design

and analysis teams on single specialired systems, "[t]here is

as much or more of a chance that safety matters will ' fall in

the cracks' between two or more highly proficient technical

groups as there is for a safety error te be made in any of the

specific groups."

53/ Ibid., pp. 19-20.

~ 53 -
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In addition, in August 1980, tho ACRS recommanded en

investigation of the safety implications of control system

failures as follows:

Recent experience has indicated that more attention
must be given to reactor control system reliability.
Most safety analyses.in the past have given minimum
attention to control system reliability based partly
on the assumption that failure of the system makes it
unavailable and ignores th9 fact that this f ailure
may actually produce an unsafe mode of reactor
behavior. This problem should receive further studys

to determine appropriate reliability standards for
control systems. Appropriate reliabilty of nonsafety
system information displayed for use of the reactor
operator is a rhlated impo r tant issue.

72I.B. THE STAFF RESPdNSE Td 5'? STEMS INTERACTION ISSUES
IS INADEQUATE

,

e

In response to the ACRS, and other Staff research

activities, the systems interaction issue was approved as a USI

by the NRC on Degember 24, 1980 and assigned the designation as
s,.

Task A-47. However, as.cf February 19, 1982, nearly a year,

-

. s
after initiationfof'the istue, and River Send (ALAB-444), no

"

_ TaskActi9nPlanhas'yet;[cceivedStaffconcurrenceand
;-

- s

appeoval.5d/ o ,detal. led descripy. ion of the lack of a TaskN
,

, - ,- , ,

'

Action Flan ? s provided by ,the Staff in the Shoreham SER. This
,

t-
- s .s

ls a serious omis:Kpa, which leaves unanswered the North Anna
l
I incuiry of why it all'egedly is' ac'ceptable to permit operation

,

v \

54/ NUREG-0606, Vol. 4, No.-1,., February 19, 1982, p. 41.
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of Shorcham with this issua unrocolvcd and with no apparent

progress toward resolution.

Task A-47 concerns the potential for accidents er

transients being made more severe as a result of control system

failures or malfunctions. The Staff has determined, as set

forth in Appendix B of the Shoreham SER, that neither the Staff

nor LILCO has conducted a systematic evaluation of the Shoreham

control system to determine whether pos'tulated accidents could~

cause significant centrol system failures which would make the

accident consequences more severe than those analyzed. In

addition, no plan or schedule for such a Shoreham-unique study

has been developed. The Staff has stated, however, and we

concur, that "it is not likely that it will be possible to

develop generic answers to these concerns but rather

plant-specific reviews will be required."E5/ Clearly, if
plant-specific reviews are needed and none are even scheduled

yet for Shoreham, a basis for finding adequate progress toward

resolution of this issue cannot be found.

A subtask of A-47 is to assess the need for. preventative

and/or mitigative design =easures to preclude or minimize the

consequences of a reactor overfill transient. In response to

this potential problem, Shoreham has installed and relies upon

11/ NUREG-0606, Vol. 4, No. 1, February 19, 1982, p. 41.

,
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commercial grade, rather than safety-grade, high level trips

(level 8) to terminate flow from appropriate systems.56/ Such-

reliance on less than complete safety-related systems and

components for accident mitigation, conflicts with LILCO's

responsibility to provide reasonable assurance that the

facility can be operated without undue risk to public health

and safety.

In addition, as stated in the SER the Staff has requested

LILCO to provide additional information on control system

failures. The Applicant has committed to conduct a review (a)

to identify any power sources or sensors which provide power or

signals to two or more control systems, and (b) to demonstrate

that failures or malfunctions of these power sources or sensors

will not result in consequences outside the bounds of the FSAR

Chapter 15 analyses or beyond the capability of operators or

safety systems. Further, the Staff has requested a review by

LILCO to determine whether the harsh environments associated

with high energy line breaks might cause control system

malfunctions and result in consequences more severe than rhose

of FSAR Chapter 15 analyses or beyond the capability of

operators or safety systems.51! While LILCO has committed to

16/ NUREG-0420, Shoreham SER, p. 3-15 and 3-16.

51/ NUREG-0420, Shoreham SER, Suppl. 1, p. 7-3 and 7-4.
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conduct such a review, we do not believe that this limited and

piecemeal commitment constitutes an acceptable resolution of

this issue. Rather we believe the Staff and Applicant have

failed to demonstrate that: (a) a solution satisfactory for .

Shoreham has been implemented; (b) a restriction on the level

or nature of operation adequate to eliminate this type of

problem has been imposed; or, (c) the safety issue does not

arise until the later years of operation. Thus, we conclude

that the Staff has not provided in the Shoreham SER an

explanation of either the present status of the Task A-47

generic studies, or the measures employed at shoreham to

compensate for the current absence of the answers sought by

these studies.
,

The Staff's treatment of Task A-17 is even more deficient.

The Staff's cursory summary and general description of the

systems interaction issue, as set forth in Task A-17 and as

reviewed by the Staff in Appendix 3 of the Shoreham SER, is

totally devoid of the required Shoreham-specific information.

First, the Staff has made no attempt to describe any actions,
.

other than the normal regulatory reviews, that have been

implemented at Shoreham to resolve the issue of

multiple-failures. Likewise, the Staff has failed either to

impose a restriction on the level or nature of operation

adequate to eliminate the problem which may be encountered as a

- 57 -
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recult of systcms intoraction, or to demonstrata, factually,

that the safety issue does not arise until the later years of

Shoreham's operation.

Further, the status of Task A-17, as, reported in the

Shoreham SER, is replete with errors and omissions. For

example, the NRC Staff has not demonstrated a determination to

discover an answer to the systems interaction issue. The

nine-man Systems Interaction Branch formed in April 1980 (see

p. 3-11 of the SER), was " dissolved 5/31 and 2 people

transferred to RRAB/ DST to perform (the) SI program fo r NRR. "

The reallocation of resources "will delay 6 pilot LWR reviews

by at least 6 months" and "the characteriration of SI

experience at operating reactors was postponed."58/-

In summary, the systems interaction issue, as set forth in

Tasks A-17 and A-47, has been recognized again and again as a

high-priority, high-risk-potential, unresolved safety issue.

The history of the systems interaction issue has been one of

repeated recognition, classification, re-classification, and

--58/ The Staff also states that recent review concluded "that
no sincie method cresentiv. exists in a form that can be
used to perform an adequate review for adverse SI," and
thus the Staff stated "the task of developing interim gui-
dance must define a program combining the applicable meth-
ods." T.MI Task II.C.3. However, the definition and impl e-
mentation of such a composite resolution is not being pur-
sued in a timely manner for Shoreham.

- 58 -
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rc-listing without much real progress. Eight years ago, in

1974, the ACRS first requested that the NRC Staff give

attention to the problem. It was a Category A high-priority

generic technical issue in NUREG-0410, published in January,

1978.59/ It was classed as a " potential high risk" issue in the-

NRC's 1978 risk-based evaluation of unresolved safety

issues.60/ It was one of the top 20 unresolved safety issues-

listed in the NRC's January, 1979, Report to the U.S.

Congress.61/ In fact, in the Denton/ Steering Committee " point-

value" NRC manpower allocation directives, no issue had a

higher point value.j2/ It is part of the TMI Action Plan (as

" Task" II.C.3), with a priority 1 classification and a point

value indicating that it was again determined to be of high

safety significance for the Action Plan as well.51!

59/ NUREG-0410, NRC Program For the Resolution Of Generic
Issues Related to Nuclear Power Plants, U.S. Nuclear
Regulatory Commission, Washington, D.C., January 1978.

60/ Taylor, et al, Summary Report Cn A Risk Based
Categorization of NRC Tecnnical and Generic Issues, pre-
liminary draft issued by NRC, page 1. In addition, see
NUREG-0510.

11/ NUREG-0510, Identification of Unresolved Safety Issues
Relating to Nuclear Power Plants, Report to Congress, U.S.
Nuclear Regulatory Commission, Washington, D.C., January,
1979.

~~62/ See NRC Document SECY-79-76 (January 30, 1979), a memoran-
dum from Earold R. Denton, Director, Office of Nuclear
Reactor Regulation, to the NRC Commissioners. In addi-
tion, see memorandum from Eatold R. Centon to Roger S.
Boyd, et al., January 23, 1979 (attached to SECY-79-76).

63/ NUREG-0660, NRC Action Plan Developed as a Result of the
TMI-2 Accident, Vols. I, II, U.S. Nuclear Regulatory
Commission, Washington, D.C., May 1980.

-59-
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Further, tho issus is directly applicable to Shoreham. A
1

*

number of possible evaluation approaches are available, but not

planned for Shoreham, including methodologies based on

analytical techniques, physical walkdowns, and operating

experience. We believe that the Staff and Applicant have

failed to demonstrate why it is acceptacle to permit Shoreham

to operate in the face of the safety issues under study. We

also believe that the Staff has failed to explain properly

either the present status of generic studies A-17 and A-47 or

the measures employed at Shoreham to compensate for the current

absence of the answers soughc by these studies. Finally, we

believe that the Shoreham plant and operating procedures need a

thorough, systematic review from the standpoint of the systems

interaction issue. This is necessary in order (a) to assess

potential design modifications; (b) to assess corrective

programs; and (c) to minimize the safety risks due to

interactions between safety and control systems.

.

VIII. OTHER METHOCCLOGIES ARE AVAILABLE TO SUPPLEMENT THE
DESIGN BASIS ANALYSIS APPROACH GTILIZED SY LILCO

LILCO has utilized the design basis analysis approach to

classification of SS&Cs at Shoreham. This Section discusses

the deficiencies of this approach -- particularly, its f ailure

to identify potential systems interactions and its f ailure to

classify appropriately all components which may be relied upon

to mitigate design basis events.51/ This Section also

14/ The discussion herein of deficiencies in methodology is
purposely kept brief to avoid repetition of earlier dis-
cussion.

-60-
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dcmonstratos that there are alternativo mathodologies available

by which the foregoing deficiencies can be largely eliminated,

thereby improving the safety of the plant.

VIII.A: DEFICIENCIES IN CURRENT METHODOLCGT

Current review procedures for nuclear power plants, as

contained in the recent revision of the NRC's Standard Review

Plan (SRP), do not adequately address the issues of systems

interaction and classification of equipment important to

safety. Thus in a recent report to the NRC on systems

interaction, Sandia Laboratories reported:

[T]he review of the SRP identified several areas
which might be characterized as soft spots. These
were identified in the application of the methodology
where (1) the potential cause for an interaction
could be identified, (2) if it occurred, it would
increase the likelihood of core damage, and (3) tt.e
potential was not extlicitiv covered in the SRP.22/,

The Sandia systems interaction report was also critical of

present classification practices, stating:

.

The safety classification of systems used in
the SRP does not include all systems important
with respect to systems interactions. The f aul t
tree identified "non-safety" ccmponents, which
if caused to fail by systems interaccions wculd
increase the likelihood of the plant being
unable to perform one of the three functions
covered in the study. Therefore, completeness

65/ NUREG/CR-13 21, Phase I - Svstems Interaction Me thcdolocv
Apelications Pr oc r am , Nuclear Regulatory Commission,
Washington, D.C., April 1980, p. 151 ( emphasis supplied) .

1
I
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of any systems interaction study requires that
systems traditionally labelled "not required for
safety" be included in the models.15/

Actual events at operating reactors also have highlighted

the limitations of reliance solely on a design basis accident

or an SRP approach to detection and prevention of adverse

systems interactions. For example, the TMI-2 accident involved
,

several examples of systems interaction and human error.

S imilarly , in 1980, both Crystal River 3 and Browns' Ferry 3

suffered systems interaction events. Thus, these three plants

all exhibited the potential for adverse systems interaction,

despite having been subject to SRP Review.

Past experience also supports the need for a new means of

classifying equipment. During one part of the Three Mile

Island accident, the reactor core was cooled by the reactor
,

ccolant pumps . These pumps, not being " safety grade," had no

backup power source to keep them operating in case of a loss of

offsite power. Fortunately, the accident did not include loss

61/ Ibid. The Sandia findings confirmed results reached ear-
lier by the NRC's Lessons Learned Task Force which conclu-
ded:

t

l

The interactions between non-safety-grade and'

safety-grade equipment are numerous, varied, and com-
plex and have not been systematically evaluated.

MUREG-0585, TMI-2 Lessons Learned Task Force - Final
,

| Report, U.S. Nuclear Regulatory Commission, Wasnington,
i D.C., Cctober, 1979, p. 3-3.
!

I
i
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of offsite power. However, the TMI accident did illustrate

that systems which are not subject to the most stringent

quality and review criteria may nonetheless be called upon to

prevent or mitigate the effects of nuclear accidents. This

clearly is not desirable.

Alternative methods exist which would supplement and

improve the existing design basis /SRP approach and thus reduce

the likelihood of adverse systems interaction. These methods

also would lead to more systematic classification of equipment

which may be relied upon to mitigate the effects of an
,

accident. These methods represent a significant improvement

over reliance solely on the SRP and the present classification

o f equipment.

VIII.B: ADDITIONAL METHODS TO IDENTIFY POTENTIAL SYSTEMS
INTERACTIONS

The NRC's GDC direct Applicants to consider systems

interactions in design of nuclear f ac il i tie s . Thus, Applicants

must consider "the possibility of systematic, nonrandom,' .

concurrent failures of redundant elements in the design of

protection systems and reactivity control systems."$1/
!
I

i

11/ 10 C.F.R. Part 50, Appendix A, Introduction, 5 4.
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LILCO has not attempted systematically to identify

potential systems interactions during the design and

construction of Shoreham. While LILCO identified certain

systems interaction efforts at the March 31 deposition,53./

these efforts were sporadic and in almost every case responded

to a NRC request for more data. These efforts lacked in-depth,

detailed analyses of the potential for interactions.

There are, however, methods to approach the systems

interaction question which provide far greater assurance that

most adverse interactions will in fact be identified. Three
such currently available approaches to systems interaction are:

dependency analysis, f ault tree / event tree diagrams , and

"walkdowns."

Dependency analysis looks at the various ways that

components and systems depend upon one another. Some examples

of this approach are binary matrices, failure modes and effects
I

analyses (FMEA's), and auxiliary safety systems cormonality

d iag r ams .

Binary matrices are matrix representations of mechanical

flow diag rams . They show which ccmponents in a system are

functionally dependent upon other components. The entries in a

68/ Ceposition at 113, et sec. (Kascsak).
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binary matrix are either rero (componenta are independent) or

one (one component dependent on the other).

FMEA's describe, for a given component, the possible modes

of failure, and which other components would be affected by

each failure mode. For instance, a block valve might fail by
|

sticking open, sticking closed, or leaking. Each made of I

failure would be expected to cause differing problems which

then would be analysed in detail in the FMEA.
!

l
:Auxiliary safety systems commonality diagrams illustrate

the commonalities (power source, lubrication, location,

actuation, etc.) among redundant auxiliary systems. By

defining the commonalities the reviewer is able to identify the

potential for adverse interactio'ns and to pursue design
alternatives which min'imire these effects. This technique is

more specific than the two preceding techniques. Commonality

diagrams can be applied to main safety systems, electrical

systems, or to any system of special interest.
I

Using commonali:y diagrams, dependency matrices, and

FMEA's, a reviewer can obtain a thorough understanding of the

interactions possible in a power plant. That knowledge is best

then applied through use of fault tree / event tree d iag r amming ,

such as is used in PRA (Probabilistic Risk Assessment).

- 65 -
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Unfortunately, the PRA currently being done at Shoreham

excludes systems interactions, as stated on page 1-18:

[T]he results of this analysis are valid to the
extent that the systems have been successfully
designed as independent and redundant. Externalities
and other internal initiators such as sabotage,
seismic events, or fire have not been postulated as
initiators.59/

Interactions were excluded because they have not been

systematically identified at Shoreham -- by commonality

diagrams , by dependency matricies , or by FMEAs.

This approach to the scope of a PRA -- th a t is, failing,

as a first rtep, to identify potential interactions -- has been

criticired by the ACRS, which wrote to the NRC in January,

1982,

.

The Committee notes that the current probabilistic
risk assessments (FRAs) do not usually include a
systematic examination of systems interactions and
improvements in safety and reliability.IS/

A PRA recently completed at Indian Point 3 (IP-3) may

require revision when the IP-3 Systems Interaction Review is

complete.11/ Like the study currently being done at Shoreham,

--69/ Probabilistic Risk Assessment, Shoreham Nuclear Power
Station, Preliminary Draf t, p. 1-18.

--70/ Transcript of February 3, 1981, ACRS Subccmmittee meeting,
" Plant Features Important to Safety," U.S. Nuclear
Regulatory Commission, Advisory Committee on Reactor
Safeguards, Washington, D.C., p. 4,

71/ "Inside NRC," McGraw-Hill Publications, April 5, 1982, p.
9.
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the I?-3 PRA did not address dependent failures and

between-systems dependencies.

However, a PRA which uses the results of dependency

analysis could be valuable in increasing plant safety and

reliability. Such a PRA could successfully identify potential

systems interactions which could result from system

dependencies. The PRA would then be able to model fault trees

and event trees for all aspects of the plant which might be

affected by an accident or transient. This would result in a

f ar more complete study than the Shoreham PRA which effectively

excludes systems interaction.

The dependency analysis /PRA should be ccmplemented by a

physical survey or "walkdown," such as was performed at Diablo

Canyon. Pacific Gas & Electric Co. (PG&E), owner of the Diablo

Canyon Nuclear Plant, has undertaken a "walkdown" or physical

survey program to investigate potential systems, interactions at

the plant. The program, conducted by multi-disciplinary teams

o f engineers , seeks as its end product the identification of

SS&Cs which could adversely affect other plant systems during

operation. Although the scope of PG&E's review is limited to

seismic events (due to the proximity of that facility to the

Hosgri Pault), PG&E has made 300 modifications to the plant as

result of its walkdown program.2S/ PG&E considers this reviewa

|

12/ PG&E Letter to NRC, March 9, 1982
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a very worthwhile venture, which will in time save much more

than it will cost, and will also increase plant safety.11/
Walkdowns provide an opportunity to review and improve the

actual, as-built plant.14/ The concrete knowledge gained from a
~

walkdown is critical in checking the more abstract results of

analytical reviews. Thus, the best method of resolving the

systems interaction issue at any given plant is a combined

approach, using dependency analysis /pRA, balanced by a walkdown

study.

73/ Transcript of October 8, 1980 ACRS Subcommittee meeting,
~~

"Diablo Canyon Systems Interaction Study," Advisory
Committee on Reactor Safeguards.

74/ GE stated in the March 31 deposition of Robare (at page
--

31) that it has performed "walkdowns" of the emergency
systems at Shoreham. However, based on the description of
those "walkdowns," they were in the nature of design or
"as-built" verifications, where the lead systems engineers
" visit the site to ensure that the as-built design is har-
monious with the original design." A system review of
this nature is a narrow view of the plant, focussed on a
particular system that is of interes: to a specific engin-
eer.

A walkdown of the systems interaction type would involve
extensive preparation in the office, including planning,
plotting the locations of sources and :argets, defining
=cnes, and making cut check lists. The actual walkdown
would then be conducted by an interdisciplinary team of
reviewers. This is considerably different from an inspec-
tion of the progress and accuracy of construction on a
particular system or subsystem.
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VIII.C: ADDITIONAL CATEGORIES OF CLASSIFICATICN

The classification of equipment at Shoreham could also be

improved significantly if additional methodologies were used.

First, the systems interaction methodologies just described

would identify accident sequences and equipment which is not

considered in the traditional design basis analysis approach.
I
'

The use of such methodologies would enable LILCO, before an

accident, to reclassify equipment or take other safety

precautions to ensure that plant cperation complies with the

regulations.

Further, the Shoreham equipment classifications require

additional revision beyond the use of the interaction analyses

described above. Shoreham equipment is allegedly classified

according to regulatory guidance and traditional industry

practice.11/ That is, safety-related equipment at Shoreham is

classified by metheds which have been used in the industry for

the past few years at least.11/ The Shoreham classifications

are safety-related (safety grade, important to safery) and

non-safery-related (not impo r tan t to safery).11/

15/ Deposition 28-31, 78 (Robare, Dawe).

_7_6/ Deposition at 23 (Robare).

_7_7/ Deposition at 71-76 (Dawe).
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Several authoritative groups in the nuclear regulatory

field agree that the traditional classification of equipment is

inadequate in two respects. First, the dichotomy of

safety /non-safety equipment does not account for the fact that

some equipment is in-be tween , requiring significant assurance

of reliability but not quite safety grade. Second, certain

equipment has historically been classified as non-safety-grade

even though it may be necessary to prevent or mitigate

accidents, or its failure could adversely affect safety

systems.

The ACRS has termed the safety /non-safety classification

as an 'all or nothing" approach to safety assurance, and has

urged the NRC to change the approach.11! The NRC is working on

a proposed rule to expand the list of components, structures,

and systems subject to 10 C.F.R. Part 50, Appendix B

Criteria.79/ Finally, the IEEE is currently preparing Standard-

P827, aimed at standardizing a new approach to classification

o f instrumentation , controls, and electrical equipment.SS/

.

78/ Transcript of February 3, 1981, ACRS Subcommittee meeting,
" Plant Features Important to Safety," U.S. Nuclear
Regulatory Commission, Advisory Committee on Reactor
Safeguards, Washington, D.C., p. 4

~~79/ NUREG-0660, NRC Action Plan Developed as a Result of the
TMI Accident, Item I.F.1.

80/ IEEE Trial Use Guide: A Me thod for Cetermininc
Recuirements for Instrumentation, Control, and Electrical
Systems and Ecuipment Important to Safety, C r'a f t , January
1981.
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Basically, the NRC, ACRS, and IEEE appear to have decided
lthat changes are needed in the classification of equipment.
|The intent of all these groups seems to be to create a
|
|

designation between safety and non-safety-related. Equipment
r

1

in this class would be more stringently designed, qualified,
i

1
tested, and inspected than when classified as

non-safety-related, thus ensuring greater reliability if, in an

accident scenario, operators were required or chose to rely
upon it.

Two procedures are available for assigning systems to the

intermediate category. The first is straight-forward. Safety

studies such as the PRA, systems interaction studies, operating

procedures, Chapter 15 of the FSAR, and so on, should be
.

reviewed to identify any non-safety equipment which actually

affects safety or which is relied upon to mitigate Chapter 15

transients or accidents. The systems interaction studies could

be especially effective in identifying equipment having

previously unsuspected impact on plant safety. Cnce such

equipment has been identified, LILCO will be in a position,

based upon adequate knowledge, to determine whac additional

requirements (qualification, CA, etc.) should be applied to

particular equipment to ensure reliable operation in an

emercency.

71 --
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Alternatively, one could use the approach being developed

by the IEEE P827 working group. This method involves setting a

safety goal in terms of probability of a consequence ( such as

-6
10 early deaths per reactor year), then reviewing each piece

of equipment, using PRA techniques, to determine the

contribution made by that equipment to the safety goal.31/

Equipment making a significant contribution to safety, but

classified as non-safety, would be reclassified.

IX. CONCLUSION

The General Cesign Criteria (GDC) for nuclear power plants

establish criteria which are used to ensure the quality and

qualification of components which are important to safety.

Thus, the GEC establish requirements for quality standards and

records commensurate with the importance of the safety function

to be performed (GCC-1) and specify that components
1

important-to-safety be designed for accident environments

(GEC-4). Absent a systematic and thorough method of ccmponent

classification, there is no assurance that the full and

necessary set of 55&Cs has been subjected to he requirements

o f these GCC o r , conversely, that compliance with the GDC has

been assured.

_3_1/ Ibid.
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The GDC also establish criteria to guide the design,

redundancy, separation and analysis of SS&Cs importance to

safety in order to ensure their safety function will be

accomplished. These include design for protection against the

effects of natural disasters, fires and missiles (GDC-2, 3 and

4). These conditions must be applied to the design and

analysis of components to be considered and the possible

ir.teractions resulting from the accident initiators of concern.

Three of the GDC concern themselves with the necessity of

redundancy and/or design features to protect against

vulnerability to single failures in protection systems

(GDC-21), the diversity of protection system design (GDC-22),

and the assurance of failsafe modes for protection systems

(GDC-23). Other GDC address the need for careful design of

reactor protection and control systems to ensure their

| separation and thus prevent unfavorable interactions (GDC-24)

and assurance that the reactivity control and protection

systems will be capable of performing their functions under all

anticipated operational occurrences (GDC-29). For each of

these GDC, it is necessary to assure that the classification of

systems is accurately and systematically performed to identify

all systems which should be included and their independence

from interactions with other systems.

.

.
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There are criteria for fuel temperature limits which must

be met to ensure integrity of the fuel cladding under worst

case conditions. These cover the design of the reactor and the

ECCS and the necessity that cooling water sources be available

under the most adverse conditions (GCC-10 and 35), plus the

need for testing of ECCS under a range of conditions and power

cources (GDC-37). Part of the protection system, cooling

system and testing system requirement,s is that there be a

thorough set of instrumentation and control for the range of

accident conditions (GCC-13). There is a clear need to have a

full description of the safety-related components which must be

tested and the system conditions which could interact with the

emergency systems to create adverse operation conditions.

It is not possible to find that Shoreham has met the above

criteria until there has been a systematic analysis to identify

the SS&Cs necessary for impo r tan t to safety and safety-related

functions. This analysis must also include a systems

interaction analysis of Shoreham to find all systems and

components whose actions may have importance to safety.

The Applicant's FSAR, together with the Staff's SER, are

supposed to consistute the definitive documents in support of

'

licensing a nuclear plant. At Shoreham these documents are

deficient and do not in fact provide a basis for issuance of an

operating license. Thus, as documented in preceeding sections:

74 --
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The Shoreham classification system is not--

consistent with the GEC or even with the

Regulatory Guides upon which it allegedly is

based;

1

The EOPs direct operators to utilize equipment I--

1

|
which has not been classified or qualified '

commensurate with the functions performed;

The problems of systems interactions have not--

been systematically analysed, as exemplified by

recent water level indicator problems; and

LILCO has failed to supplement its analyses with--

alternative methodologies that would assist

classification of equipment and identify adverse

systems interactions.

|
|

This Board, accordingly, should find that LILCO has failed to

demonstrate compliance with he NRC's regulations.

;

|
1
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fEXHIBIT 1

Memorandum, dated November 20, 1981, fran Harold R. Denton
to all NRR Personml re: Standard Definition for Cammly-
Used Safety Classification Terms.
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0, -- UNITED STATES*

') NUCLEAR REGULATORY COMMISSION[ ' .,

E W ASHING * oN, D. C. 20555"

. cm [ ~ ~ . . . ~ . . . .
~

,% * / -
7 NOV 2 01981-

.... _.y. . . . . . . . _. '

s'
: .. .

.-

. ..

' MEMORANDUM FOR: All NRR Personnel ,
..

.
_

FROM: Harold R. Denton, Director
' ~ ~

-

Office of Nuclear Reactor Regulation- . .

- - -- - .~
-

. .

SUBJECTi STANDARD DEFINITIONS FOR COMMONLY-USED SAFETY CLASSIFICATION ''

,ERMS'T .

'

Litigation of one of the principal issues in the TMI-l' Restart Hearing brought
to light the fact that 'there is not complete consistency among all elements of
the NRR staff in the application of safety classification terms used frequently
in the conduct of NRR's safety review and licensing activities. More specifi-
cally, it appears that terms "important to safety," " safety grade," and " safety--
related" have been used at times interchangeably, or in ways not completely 3
consistent with the definitions and usage of such terms in the regulations, and
which d'o not fully reflect the intent of the regulations or current licensing
practice. ( _

..

Efforts have been underway for some months now to develop guidance for the
' { consistent usage of these terms. These efforts have included: (a)' review of

a large number of Reg Guides and SRP's, in conjunction with parts of the regula-'

tions upon which they are based, for consistency in the application of safety'

classification terminology, (2) extensive discussions among cognizant NRR, RES"

(Stds. Devel.) and ELD representatives regarding proper interpretation and
application of such terms, including consideration of alternative " standard"
definitions and (3) consultation with the cognizant ACRS Subcommittee regarding
these matters, and consideration by the full ACRS as well .

As a. result of these efforts, I am endorsing and prescribing for use by all' NRR
personnel the standard definitions set forth in the enclosure to this letter.
It should be noted that in connection with long-term efforts to develop means for
ranking reactor plant systems with respect to degree of importance to safety, and
in connection with related efforts to develop a graded Q.A. approach in reactor
licensing, the general question of safety classifications and safety classification
terminologies will be reexamined; and this could result in changes to the defini-
tions set forth in the enclosure or perhaps in development of a completely new
scheme in this regard. For the time being, however, the definitions in the en-
closure should be considered " standard" and should be applied consistently by all
NRR personnel in all aspects of our safety review and licensing activities and
should be appropriately reflected in our regulatory guidance documents.

h A-1
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Imoortant ~ to Sa'f ky
]:" .4. 7j-. - |.h ., -p. . p,- --

2.-

ol Definition - From 10 CFR 50', Appendix A (General . Design Crit'eria) - see first h;
" paragraph ~ of " Intr'oduction."ey .4 , . - - -

,
_

. _.. :1"Those structures, systems,~and components that provide' reasonabl e assurance -

~~ that the facility can' be operated without undue risk to the, health and safety
. _

~

- - of the public~." f r .c
~~

'
-

g= :.= : n = --- + w .= 3+;_ -

- =i= +. = '

e Encompasses th'e bicad class of, plant. features, covered (not necessarily '= f
'~exolicitl'y) in the General Design Criteria, tha t contribute in important way~

to safe operation and protection of the pt.blic in all phases and . aspects **

of facility operation-(i.e., normal operation and transient control as well
as accident mitigation). --

~

. . , . . _ . . - +.
t

Includes Safety pade (or Safety-Related) as a subset.
. ,-

o
-

-
,

m.
. w .,, . . . . . ~ .. . _

' Sa fety-Rela ted . -
. -W.

. - . ~ . . . . .

_;_ _

-

_ _

. .

~ Definition - FroI:I1O CFR 100,' Appendix A - see sections III.(c), VI.a.(1), and -

~ '

o

VI.b.(3). *
-.

-3
#

Those structure, systems, or components designed to remain functional for
the SSE (also termed ' safety features') necessary to assure recuired safety
functions, i.e. : *

(1) the integrity of the reactor coolant pressure boundary;

(2) the capability to shut down the reactor and maintain it in a safe
shutdown condition; or

' -

(3) the capability to prevent or mitigate the consequences of accidents
which could result in potential off-site exposures comparable to the
guideline exposures of this part.

Subset of "Important to Safety"3

Regulatory Guide 1.29 providesan LWR-ceneric, function-oriented listing ofs

" safety-related" structures, systems, and components needed to provide or
perfodrequired safety functions. Additional information (e.g., NSSS type,
BOP design A-E, etc.) is needed to generate the complete listing of safety-
related SSC's for any soecific facility.

Notef The term " safety-related" also appears in 10 CFR 50, Appendix B
(Q.A. Program Requirements); however, in that context it is framed

_3 in somewhat different language than its definition in 10 CFR 100," Appendix A. That difference in language between the two appendices
has contributed *w confusion and misunderstanding regarding the exact
meaning of " safety-related" and its relationship to "important to
sa fety" and "sa fety-grade." A revision to the language of Appendix
B has been proposed *w clarify this situation and remove any ambiguityin the meaning of these terms. .

_ _ _ _ _ _ _ _ _ _ ________ ____
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It is expected that minor editorial . revisions will have to be made to some ' ~
-

existing Reg Guides and SRP's fri order to make their wording consistent with
_

these definitionsf You should review the regulatory guidance documents within
your purview in this regard and recommend the necessary changes; it is not .

.

expected that this will involve extensive revision efforts. I Want to make 'I

citar that my interest here is only.in establishing consistency in the language i

~

used by all cognizant groups within NRR in expressing our technical requirements.
It is not my intention by this ' action to dictate new technical. requirements, to

. :modify existing technical requirements, or to broaden the existing scope of
.

'

NRR licensing review. t _-'r-~=~= -

., ,, .u. .- . - y . :.

. a .. . ._;. . . . - " ~ . _.

. . ,
,

. . ;-; ; ! + & ---.. - . . .
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Harold R. Denton, Director !
-

Office of Nuclear Reactor Regulation '
.,
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Sa fety-Gra de ,
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:
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-

- - - - . . , .

e Term not used explicitly in'regulatioiis 'but widely used/ applied by staff[
. ,w

and industry in safety; review process.
'

- ~;t. | * .;G . :c ==
. ..
' ' ... . . ..:.s; - - .w . - ._. . n . ... .:+
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' .e Equivalent .i:o " Safety-Related," i.e., both terms apply to the same subset - w~
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FSAR Section 3.2, including Table 3.2.1-1 (reflecting revisiens
'

-

set forth in April 8,1982 letter frm T.S. Ellis to Larry -(s ,
.

Lanpher, see Exh2. bit 3 below) , Table 3.2.1-2, Table 3.2.1-3, ' -';,
,

and Figure 3.2.2-1. i
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' SNPS-1 FSAR

3.2 CLASSIFICATION OF STRUCTURES, SYSTEMS, AND COMPO $NTS '

~

l
3.2.1 Seismic classification

in
Seismic Category:I structures, systems, and components are those -

'

necessary to enrure:

1. The inte ity of the reactor coolant pressure boundary,
i

2. The capability to shut down the reactor and maintain it
in a safe' shutdown condition, or

*3. The capability to prevent or mitigate the consequences '

of accidents which could result in potential offsite
exposures comparable to -the guideline expo'sure of
10CFR100 *

,

Seismic Category I struk.ures, systems, and components are
designed to remain functional during a design basis earthquake
(DBE) . Strain' 1imits in excess of yield are allowed provided
safety functions are wintained. Seismic Category I structures,
systems, and couponeats are ' ' designed to be within the-

elastic limit for an operating ?arthquake (OBE) having a
vibratory motion of 50 percent ,. Je DBE.

, , t

The DBE and . the OBE are described in Section 2.5. The seismic
design of, Seismic Category I systems and components is described.

in Sections 3.7 and 3.10 and of structures :in Sections 3.7 and
3.8. Seismic Category I structures, systems and ccanponents are
listed in Table 3.2.1-1.

The structures, systems, and components listed in the Regulatory
Position of Regulatory Guide 1.29 are Seismic Category I, as
applicable, and are listed in Table 3.2.1-1.

3.2.2 System Quality Group Classifications
s

System quality group classifications have been determined for
each component of (1) those applicable-fluid systems relied upon
to prevent, or mitigate the consequences of, accidents or,
malfunctions originating within the reactor coolant pressure
boundary, or to permit shutdown of the reactor and maintenance in
the safe shutdown condition, and (2) other associated safety
related systems. Regulatory Guide _1.26, " Quality Group
Classifications and Standards," was used in assigning (1) quality
group classifications and (2) design and fabrication requirements
as shown in Tables 3.2.1-1, 2, and 3.

Figure 3.2.2-1 is a diagram which depicts the relative location
of components along with their associated quality group
classification.,,

y

.

3.2-1
9
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SNPS-1 FSAR

3.2.2.1 Exceptions to Quality Groun Classification .. . .

3.2.2.1.1 Fuel Pool Cooline and Cleanuo System

The fuel pool cooling and cleanup system is designed as two
separate subsystems: the fuel pool cooling subsystem and the
fuel pool cleanup subeystem. The fuel pool cleanup subsystem and
its components have no safety functions and are classified
Quality Group *D*. The fuel pool cooling subsystem complies with ,

Regulatory Guides 1.13, 1.26, and 1.29. All headers and
connections common with the fuel pool cooling subsystem are
Quality Group C. The fuel pool cooling and cleanup system and
the interconnections with other systems are discussed in ,

Section 9.1.3. Its instrumentation and controla required for
safety are discussed in Section 7.6.

3.2.3 Ouality Assurance
,

.

Structures, systems, and components whose safety functions
I require conformance to the quality assurance requirement of

! 10CFR50, Appendix B, are summarized in Table 3.2.1-1 under the
heading, LILCO Quality Assurance Category.

|

|

|

,

i

|
|

| 3.2-2 . ,

. _

--- - - -_ , , , - - ,- -,, _ _ , , , , , - - , , , - - - - . - - -- - , - -



i,- -,

sups-i rSAR - '|
ITAtu.E 3.2.1-1

.!a
FOUIPHENT CIASSIFICAT1ON .

I
,

Quality 8*a3 LILCot*b5
Secpetal Group Quality Purchase 4*3 Pr inci- |..

* 9, of ClassitI- Assurance Leismic4*3 Order pa1883 {.

Pr ancimi Comsonent 4 5 3 Sumiv tecat tor.8 8 3 cation Cat egor y Cate s pate Code Cwnt st u.

2. Reactor System

1. Reactor vessel GE N A I I 2/67 ASME III
A, 1965
Wanter 66

2. Reactor vessel sup- GE PC - 1 1 2/s7 ASME III ,

tort skirt A, 1565
Winter 66

3. Reactor vessel GE PC A I I 12/69 ASME III
apixartenances, A. 1965 '

pressure ret. tining Winter 66 !

gortions
4. CRD housing supgurts GL IC - 1 I I

S. ke.sctor internal GE PC A I I X
structures, eng1-
neered safety
t e.it ur es

6. Core support struc- GE PC - 2 1 2/67 1

tures
7. Other internal struc-

a. h oud head I, GE PC - /E / k 1[
separator assesably -

/M 1 (9)b. Dryers GL PC - II
1 1 18. Control rods CE PC -

S. Control rid drives GE - PC - I I 1

10. Ptader range detector GE PC B I I ASMt III-2
hardware ;.

11. Fuel assemblies GL PC - 1 I X !

12. Reactor vessel CL PC - 1 1 1 j.

stat-aliter
13. Reactor vessel star P PC - 1 I 1

truss
14 Reactor vessel in- GE PC - II HA E

sulation
*

.

*

II. Nuclear boiler Systesa j

1. Vessels, instrumen- GE PC A I I ASME III-1 [
tation conlensing
chambers

2. Vessels, air accumu- P PC B I I ASML III-2
latoxs

*

.

?

1 ot 24 Revision 23 - Octooer 1381
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I

TABLE 3.2.1-1 (Cot (r *D)
.

Quality 8*a2 LILCot*b8 '

Scopeaa8 Group Quality Purchaset*3 Princi-
of Class 111- Assuzance Sessaac8*D Order palt*3

Princtpal Comionentaaa Sumly I,nca t n onsa3 ca t 1<m Category _ cate<aory Date code Coppentetea ;
,

3. Piping, reliet valve P PC C I I ASME III-3 f
discharge (including
ramsseead and supports)

4. Paping, main steam GE PC A I I 11/69 B31.1.0
within outer

.

'.isolation valve .[ I I 1/75 ASML III5. Ptpe supports, main GE PC
steam within outer |
1 solation valve '

t. Pape whip restraints, P PC - 1 I X
main steam

7. Paping feedwater, P PC,RB A I I ASML III-1
,

3

within outermost
isolation valves

W. Other primary cool- P PC A I I ASME 111-1
anc pressure boundary
papirg within iso-
lation valves ,

9. Piping, instrumen- P RB D II NA See Mote 8 |
tation beyond outer-
am)st isolation t

valves ,

10. Safety /Reliet Valves GE PC A I I 12/69 ASML 1. III, & IX
*

19th hinter
11. Valves, maan steam GE PC,RB A I I 10/69 B31.1.0/ASME VIII

isolation valves
12. Valves, teedwater P PC,RB A I I ASME III-1 (10)

isolation valves
and within

13. Valves, other, iso- P PC,RB A I I ASME III-1
lation valves and
within

14. Valves, instrumen- P RB D 11 NA See Note 8
tation beyond
outesmost isola-
tion valves

15. Electrical modules Gb PC - 1 1 X ',
with safety function

16. Cable, with safety P - - I HA X
functfon

III. hecnteu14 tion System

1. Piping GL PC A I I 10/69 B31.1.0
*

2. Paping suspension, GE PC - 1 1 12/74 ASML III
,

recirculation line
*

,

2 01 24 Revisaon 23 - October 1981
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TA BLt. 3.2.1-1 (CONT *D1
-

,

Qualatyt*a3 LILCOt*b3 |
Scope 483 Group Quality Pur citase t * 3 Princ1- g
of Class 111- Assurance Seismict*3 Or der pal 483 -

Principal comporentt** Sumly Loca t ion t 3 3 ca t i<si Cat egory Category Date code Comunent st * 3 :
t

3. Pipe restraints, GE PC - I I ,

'
recirculation line

4. Pusaps GE It A I I 11/69 ASME IIIC

,/ 5. Valves GE PC A I I 10/69 ASME VIII/ MSS Sp66
'

7 6. Pump motor GE PC - .she" Z I 10/69 1
7. Electrical modules, GE RB,H - I I X

with safety
tunct1on 4

8. Cable with safety P - - I NA 1
tunction ;

IV. CHD IIYdrattlic SYSt em

' " : '_ ^ __,_'_- ' _ - ' , - ^_ _ _ , ? "W '. "
: |_ :: ;

.. .__

2. Valves, scram dis- GE RB B I I 12/69 B31.1.0
cinarge volume

ilines
3. Valves insert and P RB B I I ASME III-2 (11)

withdraw lines
4. Valves, other P RB D II HA B31.1.0

- -_-r---- M :
" _ ' _ _ _ _ _ ! ._.

"**
* '

5_ ' %, . _,, ..,_ m -
.<,, .n. .,

6. Paping, scram dis- P RD B I I ASME III-2 ;

charge volume
lines

7. Piping, insert and P IC,Rb b I I ASME III-2
withdraw lines

8. Paping other P Rb D II NA B31.1.0 t

9. CRD pumps, filters, GE Rb D II HA 1970 X

and strainers
10. Hydraulic control GE RB - I I Special (12)

unit
11. Cable, with saf ety P - - I NA

* X
,

tunction ,

V. Standny I.iquid Control
System

1. Standby liquid con- GE Rh B I I 2/74 ASME II, III, '

trol tank 11 f API bJO oSO/

2. Ptanp GE RB B I I 12/69 B31.1.0 f, *

HIS

3. Ptznp actor LE Rb - I I 12/b9 X '

4. Valves, exp19sive GE RB B I I 12/67 ASME VIII-1

3 of 24 Revision 23 - October 1981
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TABLE 3.2.1-1 iCONT*Dn j
_

!

Quality 4*a3 LILCO8*DD
Scope 4aa Group Quality Purchaset*A Franci-
o1 Classita- Assurance seismicana Order pelt'D

Principal Conunnent t a b Surolv locationta) ca t 1(s) Category Category Date Code Comment e4 * 8

5. Valves, isolation P RB A I I ASME III-1
and within

6. Valves, beyond P RB B I I ASME III-2
isolation valves

7. Piping, within iso- P PC,Rb A I I ASME III-1
lation valves

is . Piping, beyond P RB B I I ASML III-2
1 solation valves

9. Electrical modulca, GE Rb,R - I I X |
with safety func-
tion |

10. Cable, with saiety P - - 1 NA 1 j

function I
'

[ 11. Accumulators G k. RB C I I 9/71 See Note 13 (13)
14. Valves and pip- P RB D wK NA B31.1.0

ing other
13. Drain tank P RB D "WfP I HA ASML VIII

VI. Neutron Monitoring System ;

|'

1. Piping, TIP GE PC D' II I ' B31.1 -

2. Valves, isolation, GL Rb B I I ASMR III-2 |
TIP subsystem ,

3. Electrical modules, GE
,

RB,k - I I X |

IRM and APhM ,

!
4. Cable, IRM and APRM P - - I NA 1

VII. Reactor Protection System

1. Electrical modules GL PC,hB R,7 - I I X
'

- - I MA K2. Cable P

VIII. Fixed Process, Airborne,
and Ettluent Radiation
Monit ors ,

1. Electrical modules, GE Rh,R,T - I I K .

main steam line
and reactor ouilding
vent 11ation monitors

2. Cable, main steam P - - I NA X
line and reactor
building ventila-
tion monitors

.

*
,
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of Classiti- Assurance Seismic (*) Order pal (83

hancipal ComronentESD Supply locat ion t * 5 cation Category Category Date code commentseen j

3. Electrical modules GE R,T,RW,RB - II HA 1 "

for process liquid, ' * .

process ventilation,
'

air ejector ottgas,
and offgas treat-
ment radiation P R,T,RWW,RB - II NA X i

monitoring systems !
4. Electrical modules P R,T,RW,Rb - I& II I & NA 9/76

for effluent rsdi-
'ation monitoring

system
.

IX . RftR System

1. lleat exchangers, GE RD B I I S/b9 ASML III-C &
primary side TEMA C

2. Ileat exchangers, GL RB C I I S/69 ASML VIII &
secondary side TEMA C

PC}h3. Piping, connected P A I I ASML III-1
;

to RCPb within
outermost isola-
tion valves

f(,e4. Piping, _ - ' P RB B I I ASME 111-2

;' .[ 1[gf !

S. Pumg>s GE RB B I I S/69 B31.1.0/
ASMF. III-C

6. Pump motors GE RB - I I 10/ 69 X
,

7. Valves, isolation, P PC,Rb A I 1 ASML III-1
LPCI and shutdown

*
lines

8. Valves, isolation, P PC,RB B I I ASME 111-2
| other

9. Valves, beiyond P RB B I I ASME III-2'

i isolation valves *

10. Electrical modules, GE RB,R - 1 I X .

with safety func- .

tion
11. Cable, with safety P - - I NA 1

function

Xo Core Spray System

,em can,efen Rees
h1. Ap1 Tag, within P I A I I ASME III-1

outermost isola- .

tion valves

F hf[q OPMccd b kNh 64/C Nv &c 5 of 24 Revision 23 - October 1981
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Quality 4*a8 LILCOt*bD
EScopetas Group Quality Purchase 8*3 Princi-

of Classifi- Assurance seismic 4** Order paI488
Principal Comronent t63 Sumly locationE** cation Cateaory Category Date Code Conswntst*3

2. P1 ping, i ,-_' P Rb B I I ASME III-2
_ _- y_

--l.-_hhth^

3. Pumps GE RB B I I 9/65 B31.1.0/
ASME III-C

4 Ptanp motors GE RB - 1 I 7/b3 X
5. Valves, isolation P PC,kB A I I ASME III-1

and within Conner)ck(D M [b
' ,6. Valves, '. P RB B I I ASME III-2

trie: 111 irrl -

7.Electricalnaoaules}g..a om /gg.4-

GE RB,R - 1 1 X
with safety func-
tion

8. Cable, with safety P - - I HA X
tunction

XI. ItPCI System '

PC h A I I M1. Piping, within P y ASME 111-1)outesmost isola-
tion valves

2. Paping beyond P RB B I I ASML III-2....
outermost isola- ,

tion valves [
3. P2 ping return test P O D II NA B31.1.0

line to conaensate
storage tank beyond
reactor building

4. Vacuura pump dis- P RD B ! I ASME III-2
charge line

5. Pump GE RB B I I 6/69 B31.1.0/
g-1 {gASME III-C

6. Valves, isolation P PC,RB A I I ASME III-1
and within 2

7. Valves, return test. P RD B I I ASME III-2
line to condensate ',
storage

8. Valves, other P RB B I I ALME III-2
9. Turbine GE kB - I I b/m3 (14)
10. Electrical modules GE kb,k - I I X |with safety func-

tion
11. Cable, with safety P - - I NA X

'

turaction

N btK4 g 4c[[p CM b Ub
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TABLE, 3.2.1-1 (COffr * D) .

Qualityt*aD I.ILCOt*bt
ScopeiaD Group Quality Purchaset*3 Princ1-
of Classati- Assurance Seismic 463 Order pal 4**

Principal ComrenentinD Sutoly Locationt3D cation Category Category Date Code Commenta8*D

XII. PCTC System

yI"N1. Paping, within P A 8 I I ASME III-l
outermost isold-
tion valves

2. Piping, beyond P RB Al I I ASME III-2
outermost isola-
tion valves

3. Piping, return P O D II HA b31.1.0
test line to con-
densate storage
tank Deyond reactor
building

4. Vacuum pump dis- P RB B I I ASME III-2
charge line from
vacuum pump to
containment isola-
tion valves

S. Pump GE RB B I I 6/69 B31.1.0/ *

\N)J
ASME III-C /

6. Valves, isolation P PC,RB A I I ASME III-1 I""1y
dnd Within

7. Valve, return test P RB B I I ASME III-2

line to condensate
storage '

8. Valves, other P RB B I I ASME III-2

9. Turbine GE Rb,R - I I 6/69 (14)
10. Electrical modules, GE RB,k - 1 1 X |

!with safety function
11. Cable, with safety P - - I NA X !

tunction

XIII. niel Service Inui sunent
t

1. Fuel preparation GE Rb - I I X

machine .

2. General purpose GE RB - I I 1 .

grapple .

XIV. Reactor Vessel Service Equi ssnen t

1. Steam line plugs GE RB - I I X

2. Dryer and separator GE RB - 1 I 1

sling and head ,

strongback ,

b9 89 *

cMA g ( cpg,
,
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TABl.E 3.2.1-1 (CONT 'D1
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Qualitye*an LILCOt*b8
Scopetas Group Quality Purchase 468 Pr2nca-
of Classiti- Assurance Leismict*3 Order palsas

Principal Component 4SD Surely Incationtal cation Category Category Date Code Cne,ments4*P

3. Drywel.1 neaa litting P RB - I I 1
rig

XV. In-Vessel Service Equipment

1. Control rod grapple GL RB - I I X

XVI . Refueling Equ1 g enent

1. Ref ueling platione GL RB - 1 I 4/71 AISC
2. hetueling bellows, GE PC - II ta X

drywell
3. Ret ueling 12ellows, P RB - II See Note 1 (15)

reactor cavity (15)
4. New fuel inspection GE RB - II HA 1

stand

XVII. Storage biui runent

1. Fuel storage racks CE Rb - 1 1 1

2. Detective fuel stor- GL RB - 1 I X
age container

3. Spent fuel pool, P RB - 1 I X

dryer /sep. gxx21, Rx
Cavity liners

XVIII. Hadwaste System

1. Tanks, Atmospheric P RW D II NA X kG 1.143 |
2. Heat exchangers P RW D II NA ASME VIII
3. Piping, containment P PC B I .I ASML III-2g

isolation /

4. Valves, containment P PC.RB B I I ASME III-2
1 solation

S. Paping, other P ,0,T,RW D II NA B31.1.0
6. Pumps P RB,NW D II HA X

,

7. Valves, flow control P RW D II In B31.1.0 .

and tilter system
8. Valves, other P RB,RW D II NA B 31.1.0 (26)

.

.

.
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Quality 4*a3 LILCOE*b3
Scopeaa3 Group (naa1ity Purchaset** Pr inc1-
of Class 111- Assurance Seismic 463 Order p414F3

Principa1 Componentaa3 Suroly Locatsonaaa cat 1(m Catenory Catecory Date Code Compenta4*3

XIX. Peactor Water Cleanup System

1. Vessels: filter / GE RB C II NA 3/10 ASME III-C
demineralizer

2. Heat exchangers G k. RB C I I 12/69 ASME III-C/ (16)
TEMA R

3. Piping within P Rb A I I ASME III-1
outermost isola-
tion valves

4. Piping, bey-r.d P RB C I I ASME III-3
outermost .Jola-
tion valves

S. Ptamps GE RB C II NA 12/69 ASME III-C/ (16)
B31.1.0

m. Valves, isolation P kh A I I ASME III-1
valves and within

7. Valves, beyond a. GE RB C II I 12/69 B31.1.0
outermost isola- b. P RB C I I ASME III-3
tion valves

XX. Fuel Pool Cleanup Subsystem

1. Demineralizer vessel P Rts D II NA ASME VIII
2. Filters P 'kW D II HA ASME VIII
3. Ptanps, puritication P kB D II HA X
4. Piptng P RD,Rne D II NA B31.1.0
5. Valves P RB,htd D II HA B31.1.0*

XXI. Fuel Pool Coolino Subsystem

1. Ptanps, cooling P RB C I I ASME III-3
2. Heat exchangers P RB C I I AtiME III-3
3. Piping P RB C I I ASME III-3
4. Valves P RB C I I ASME III-3

~

XXII. Control Hoom Panels -
.

.

1. Elect.rical modules, a. P R - I I X
with safety b. GE R - I I 1
runction

2. Cable, with a. P - - I MA X
safety runctat,n b. GE - - I HA X

.

.

~
,
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Scopeed) Group Quality Purchase 4** Princ1-
ol -Class 111- Assurance Seismact*D Order pal 8 8 8

Pr a nci sina l Comunnent ( s ) Su s sil y Incat iont a s catican Cat egory Cat egory Date Code Consnent s t e D

11111. incal Panels

1. Electrical modules, A. P RB - 1 1 X
with safety func- b. GL RB - I I 1
tion

2. Cable, witla safety P - - I HA X

tunction
3. Henu>te unutdown GE RB - I I X

gunel

XXIV. OJ tgas System

1. Atmospheric glycol P T D II HA X
tasik a

2. Ileat exchangers P T D II NA ASME VIII
3. Pipang P T,RW D 11 NA B31.1.0
4. Valves, flow P T,KW D II MA B31.1.0

cont rol
5. Valves, other P T,hW D II HA B31.1.0
6. Steam jet air P T D II NA ASML VIII

e3ectors
7. Charcoal vessels P RW D II NA ASME VIII
ti . Recombiners P T D II HA ASML VIII

S. Filters P RW D II NA ASME VIII

XXV. Service Water Systein

1. Paping, Safety P Rb,0,P,k C I I ASME III-3

/ related
P D II NA b31.1.0V/ 2. Piping,

therfhit P P C I I ASME III-3V 3. Pumps
Pump dotorsgad & Td dtd. P P - I I X/ 4.

P,Ryh5. Valves, - _-t: S*fe P C I I ASME III-3
6. Valves, other P T,0,Pp D 11 NA B31.1.0"

7. Electrical modules, P RP - 1 1
,

X

with saf ety f unction .

8. Cable, with safety P - - I NA 1 .

/ 9. e*?RW'lt A C P D 3T- NA
g flh/ M oton f t W r fgnnrir essed Air }vstem e

XXVI.
_

1. Vessels, accumula- P PC RB C I I ASME III-3
tors, supporting ,

safety-related
systems ,

.

! 10 of 24 Revision 23 - October 1981
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table 3.2.1-1 (Cottr ept
.

Qualityt*a8 LILCO4*b8 f

Scope (28 Group Quality Purcilase468 Princt-
of Classati- Assurance seismac4*D Order pa18 8 8

Princ1341 ComponentinD Supph Incat ion 8 8 5 cation Catecory Category Date Code cosamentat*8

2. Piping in lines P PC,RB C I I ASME III-3
teetween accumula- j
tors and safety- tg

| related systems
3. Valves in lines P PC,Rb C I I ASML 111-3

between accumula-
tors and saf ety-
related systems

4. Piping, containment P PC,Rb B I I ASME III-2
1 solation

5. Valves, containment P PC,RB B I I ASME III-2 f
1 solation !

b. Electrical modules P PC,kB,k - 1 1 1 |
witti saf ety tunction

7. Cables witin safety P - - I HA X
tunction

8. Valves and piping, P - D II MA B31.1.0 .

Other i

t

|
'XXVII Onsite Power Systems

a. Diesel Emergency Power Systems

1. Day tanks P R,0 - I I ASME III-3
3

2. Paping, fuel oil P R,0 - I I ASME III-3 |
systeun ;

3. Valves, fuel oil P R,0 - I I AShE III-3 '

system ,

4. Pianps , fuel oil P R,0 - I I ASML III-3 '

system
5. Pisap motors, fuel P R,0 - I I 1

oil system
b. Diesel generators P R,0 - I I 1
7. Electrical modules P R,0 - I I 1

witti s4.tety f unc-
tions

8. Cable, with safety P R,0 - I hA X -

tunctions -,,

9. Diesel fuel storage P /O - I I ASME III-3
tanAs

10. Diesel air compressors P R - 1 I X

kt b. A/C lower bystemsg rt

1. 4160 V swatchgear P R - 1 1 3/13 X
2. 480 V switclyear P R - I I 1/14 1 .

3. 480 V MCC P R,kb,P - I I 4/74 A

,
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Qualitys*an LILCOE*bb

Scope (33 Group Quality Purchase (*) Princ1-
or Classifi- Assurance seismicana Order pal 8**

Principal Componentian Sutcly Locationsas cation Category Ca t encery Date Code Cope.entsE*h

4. Cables (instrumen- P - - I HA - X
tation control
and power)

5. Transformers P R , Rtl, P - 1 1 1/76 X

c. Containment electrical P Rh - I I 1/75 ASME III
penetration and RG 1.63
assemnlies,

d. Fire stops P - - 1 2/80 X

e. DC power systema

j 1. 125 V batter 2es P R - 1 I 11/74 X
' - battery charges 3/7b X |

,

2. Cables P - - I NA - X
| 3. Battery racks P R - I I 11/74 X
l 4. Protective relaysi

! and control panels P R - I I - ,3" X"^
i

f>

| XXVIII. Primary Containment At mosphe ri c |
'

1 control System,

i 1. Piping P RB fC. - I I ASME III-2y
I 2. Valves P kB, Pc.

- I I ASME III-2 kRBi~
3. Fans P - 1 1 X
4. Hydrogen recom- P RB - I I I

biners
5. Electrical modules P RB - I I X

with safety
functions

6. Cables with safety P - - I NA X
tunction

XXII. heactor Imtiding Standby
Ventilation System ,

.

1. Ducting and isolation P RB - I I X
valves with safety
tunction, including
filter trains -

2. Blowers P Rb - 1 I X
3. Unit coolers P RB - I I X (17j
4. Ch111ed water system P Rb,R - I I X (1ti)

|
'

12 of 24 kevision 43 - Octooer 1981
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maality 8 *a 3 LILC04*b3
Sccpeaaa Group Quality Purchase 4*3 Princ1- ,

of Classati- Assurance Seismic 463 Order pel(PD {

Principal Componentt*3 Supply 1.ocation483 cation Category Category Date Code Cr=wnt st = 3

S. Flectrical modules P RB - 1 I X
with a safety
tunction

ti . Cable with a satety P - - I NA X
tunction ,

I
XXK. Primary Cont a t tunent Purae

System i

!a===
1. Containument 1sclation P PC,RB I I ASMt. III-2 i

valves and masociated
piping

2. All other components P RB - 11 NA X

XXXI. Power Conversion System

|1. Main steam piping P Rb,T B I I ASME III-2
between oute11nost
isolation valves ,

up to turbine stop !

valves
2. Main steam branch P T B I I ASME III-2

.

paping to 1st valve I

capable of timely
actuation

3. Main turbine bypass P T B I I , Q. ASME III-2

piping up to by-
pass valve

4 First valve that. As P T b I I ASME III-2
either normally
closed or capable ,

of automatic closure !

in branch piping
connected to main +

'

steam and turbine
bypass piping , ,

5. Turbine stop valves, P T D 11 NA bpecial , (19)
turbar.e control ;

valves and turbine
byguss valves

t>. Main steam leads P T D II HA Special (19)
trom turbine con-
trol valve to ,

turbine casing
6

.
e

.
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Qualityt*a3 I.ILCO4*b1
fScope (a> Group Quality Purchaset** Princi-

of Classiri- Assurance seismic (*3 Order pal (33 4

Princanal component a n t surply Inca t 2 on 4 * > ca t i on Category Category Date Code coassent_gt * 8

7. Feedwater and con- P RB,T D II HA B31.1.0 (10) I

Idensate system
t>eyond 3rd isold-
tion valve

!XXX II . Con (tensate Storage ana
!

Transfer System
!

1. Condensate storage P O D II HA API-650 (20)
tank

f2. Piping, suction line P 0,kB B I I ASME III-2
a

to HPCI, RCIC
3. Piping f. Valves other F 0 D II HA B31.1.0 |

i

4. Other ccamponents P O D II HA X

X1XIII. Permanent Mnerqency
Support Facilities

|

1. Technical Support P TSC Bldg. - II I a X Building

Center (TSC) Seismic,
Instrtunents
Nonseismic

2. Einergency Operations P * - II HA 4 X
tFacility (EOF)

3. Operational Support P * - II NA 4 X ,

'

Center (OSC) A ''

( ; I'[g , ' ,. \ - O f _ t y ? ._ 2n. . 3, TLO-Bld g . _ -- - I ; o'

- Dir;_-la y Eyc ^ - - ;f D?f;,_

i

4

XXXIV. Mann Steam Isolation
!Valve Leakage Control (

Syst e n ,

1. Piping and valves up P kB A I ASME III-1
to the f azut isolation . .

| valve of the inboard .

subsystem

| 2. Paping and Valves to P RB B I ASME III-2
second isolationi

'

valves
I Xj 3. Blowers GE RB * g

X[IM- / 4. nicat ers GE RB
I 5. Cable with Safety P - - X

I Function '

6. Electrical Modules GE RB [m [ I X
'

| with Safety Functions

|
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!
Qualityt*an LILCOt*bn *

Scopeeaa Group Qua1ity Purchase 463 Princ1-
of Classifi- Assurance Selamic 4 6 8 Order pal 4*D

Principal componentian Supply Loca t ionaal catic.n Cateqory Category Date Code cmunent a t * *

XXXV. Miscellaneous Components

1. Re6ctor building P RB - 1 1 X
gx>lar crane i

2. e.CCS loop level P RB B I I ASML III-2 '

Ixmps |

XXXVI. Reactor building Closed
Loop Coolano Water Systera

1. Pumps and heat P RB C I I ASME 111-3
exchangers

2. valves, containment P R0 B I I ASMt III-2
1 solation

3. Piping and valves for P RB C I I ALME III-3
spent fuel pool n1;
keactor kecarc. pump
cooler ECC5 pump
coolers

4. Ptanps and piping P R, D II HA B31.1.0
tor motor generator ;
MG set coolers ;

5. Piping, other P PC,RB D II NA B31.1.0 ;

6. Valves, other P FC,RB D I
,

B31.1.0 !

7. Recirc Pump Cooler GE PC - (27) ,

inline Flow Meter
'

i
XXXVII. t.q ui g nien t and Floor i

Drainage Systems

1. Sumps P RB,T,RW D II HA X
2. Pumpa P RB,T RW D II HA X
3. Paping, contain- P RB B I I ASME III-2

ment isolation I

jN B I I ASML III-24. Valves, contain- P RB
ment isolation .

5. Cable, with a safety P - - I HA X .

tunction
6. Piping, other P RB,T,RW D II MA B31.1.0
7. Valves, other P kB,T,RW D II NA B31.1.0

XXXVIII. Mincellaneous Ventilation
Systems ,

1. Battery roosa H r, V P R - 1 I X ,

* $ ,
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.

vualitys as LILeos*b3
Scopeaan Group Quality Purchase 868 Princ1-

|

01 Classiti- Assurance Seismic 863 Order pd1883 I
'

Prancipal Componential Supply Inca t ionsab cation Category Category Date Code Cosament s 8 8 8
|

2. Screenwell pumphouse P P - I I X j
H&V i

3. Relay and emergency P R - 1 1 1
]switchgear il 6 V

4. Control room air P R - I I X j
conditioning, includ-
ang tilter trains

S. Diesel generator roosa P R - 1 I X
ver.tilation

i
XXXIX. Area Radiation Monitoring

,

System |
|

1. All components GE RW,T,R,RB - II HA X g
2. Iligh range area P # PE - 2 2 x i

XL. Irak Detection System

1. Tesaperisture element. GE PC,RB - I I X
2. Temperature switch GE PC.RB - I I X
3. Differential tem- GE PC,RB - 1 I 3

perature sisatch
4. Differential flow GE PC,RB - I I X

switch
5. Pressure switch GE PC,RB - I I 1
6. Differential pres- GE PC,RB - 1 I X

sure switch
7. Differential Llow GE PC,RB - I I X

sunsner
ts. Reactor building P RB - II HA X (21)

11oor drain sumps
X y j,l.O (22)9. Reactor building P RB y II See Note.

tloor drain pumps (22)
and piping

XLI. Fire Protection System .

.

1. Water spray deluge P - - II NA X
systems

2. Sprinklers, carbon P - II NA X
dioxide systems

_

3. Porta ble and wheeled P - - II HA X .

extinguirhers ,

.

,
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TABLE 3.2.1-e (CONT'D) .

~

Quality (*a) LlLCOt*bt
Scope 8aD Group Quality Purch seaaa Princi-
of Clas s111- Assurance SelsnLic4 * * Order paleen

h incipal Comionent*** Sumiv locetion888 cation Category Category Date Code coinnent at e s

XLII. Civil st ructures
a

1. Reactor building P RB - 1 I
2. office and service P - - II HA

tan 11 ding
3. Screenwell P P - 1 1
4. Control building P C - I I
5. Turbane building P T - 11 NA ACI-318-71 (23)
6. Intake Canal P - - I ACI-301-66672
7. Discharge tunnel P - - II HA AISC-70
e. Discharge pipe and P - - II HA

diffuser
9. Radwast e building P RW - 1 I j

10. Aux 111ery boiler and P - - 11 NA /
MG set building

11. Biological shielding P PC,R,RW - 1 I ACI-318-71
T,TSC ACI-301-tb672t

12. Nissile barriers P RB,R - I I ACI-318-71
ACI-301-46672

13. Waterproot doors P P,R - I NA 1
Diese1 fuel
Pune house

14. Site grading P ,O - p NA
15. Satety related P RB,R - 1 I

Masonry walls

XLIII. Primary containment Structure

g/ 1. Reintorced concrete P PC - 1 1 A I-301
V 2. Liner P PC - . I I e/70 (24)

3. Penetrations P PC - 1 I 8/70 B31.7,1363
4. Daywell head and P PC - 2 I s/70 ASME III-B

drywell equipnent. Sunener 1969*

CRD s enoval and
suppression chamber
access hatches

5. Drywell personnel P PC - 1 1 8/70 AStit III-B ',
hatch Winter 1969*

b. Peta.onnel hatch P PC - I 1 ASME III-MC
for drywell equip- Winter 1574
awnt. natch (E;mer-
ges.cy air lock)

7. Dcwncceers P PC b I I ASME III-2 (25)
Winter 1972

.

.
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TA ftLE 3.2.1-1 (CONT *D) *

- i

i
Quality 8+an LIlrut*ba I

IScopetaD Group Quality Purchase 4*3 Princ1-
of Class 111- Assurance Seismic 46) Order pa1883

Prancipal Co.nponent8t> Suiviv I.oca t ion t a n caticn Cateoory Category Date Code Conament at * D

XLIV. Plant Safety P.e r<smet er
Display Syst era

1. SPDS subsystem P TSC bldg. - II I A
of ERF

2. Electrical modules P R - I I A X !

with safety tunction ;

y 3. SIUS display P R - II I A X rg
eof 15c .2E #1 A X iI C4 iXLV. Post Accident Somple

Ey st est ,

1. Post accident sample P Sample - II HA A 1
systesa control panel Bldg

'

2. Post accident P Sanple D II HA A
sample skid Dldg.

XLVI Valve Position
Indication i,

1. Valve position P,GE PC,Rb - I I

switch
I A Xj 2. Data acquisition P Sample - II O

j multiplexer Bldg.
3. SPDS aisplay P R - II I A X

TSCBldg.\. - II h| 4. TbC/ EOF display P A X
t.0F bldg. J

5. SPDS subsystem P TSC Bldg. - II I A X '

ot E12

TSCBldg.}(
- 11 g a 16. TSC/ EOF subsystesa P

EuF bldg.of ERP
ed

XLVII. Acendent Monitortnq
Instrumentation
(NOREG 057tt)j

1. Containment pressure GL,P RB,R,PC I I A X '.
reactor water level
hydrogen concentration
high range radiation

|

/
A Not yet purchased g
* Not yet finalized n
o Actually Dought to QA Cat. I/ Seismic Cat. I standards and specifications, credit. As taken f or h II only. ,

.

18 01 24 Revision 23 - uctober 1981
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TABLE 3.2.1-1 (CONT *D) ,, , ,

Notes:
,

1. A module is an assembly of interconnected components which
constitute an identifiable device or piece of equipment. For
example, electrical modules include sensors, power supplies,
and signal processors; and mecnanical modules include

| turbines, strainers, and orifices.

| z. GE = General Electric P = Stone & Webster

3. PC = within primary containment R = control Du11 ding ,

RB = within reactor building T = turbine building
O = outdoors on site RW = radwaste building
P = screenwell house

4. a. Quality group classification per Regulatory Guide 1.26.
|

D. I- The equipment meets the quality assurance'

requirements of 10CFR50, Appendix B .

II - The equipment meets the quality assurance
requirements derined in the purchase spec 1rication.

5. I- The equipment is designed in accordance with the seismic
requirements for the DBE/OBE.

NA - The seismic requirements for the DBE/OBE eartnquake are
not applicable to the equipment.

6. Equipment with purchase order dates listed are constructec in
accordance with the codes listed in Tanle 3.2.1-2. The QA
requirements specirled at the time of purchase are comparable
to the current requirements for the class listed as detined
in Regulatory Guide 1.26.

7. In general the principal code ~ represents both the purchase
(fabrication) code and the erection code; however, in
instances where system upgrading may have occurred arter
purchase, applicable engineering documents should be
consulted for the appropriate erection code.

"X" = Manutacturer's standard.

8. a. Lines equivalent to a 3/4 in. or smaller liquid Line
which are part or the reactor coolant pressure boundary
are Quality Group B and ASME III, Class 2.

D. All instrument lines which are connected to tne reactor
coolant pressure boundary and are utilized to actuate
safety systems are Quality Group B and ASME III, Class 2
from the outer isolation valve or the process shutott
valve (root valve) to the instrumentation.

19 of 24 Revision 23 - October 1981
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TABLE 3.2.1-1 (CONT 'D) ,, . .

c. All instrument lines which are connected to the reactor
coolant pressure boundary and are not utilized to

actuate safety systems are Quality Group D and B31.1.0
from the outer isolation valve or the process shutoff

valve (root valve) to the instrumentation.
d. All other instrument lines:

l through the root valve are of the same classification as
the system to which they are attached }

| , i

beyond the root valve, if used to actuate a sarety
'

system, are of the same classification as the system to
which they are attached

. beyond the root valve, if not used to actuate a sarety
! system, are Quality Group D and B31.1'.0

e. All sample lines from the outer isolation valve or the
process root valve through the remainder of the sampling
system are Quality Group D and B31.1.0.

1
'

r. All instrumentation lines and associated instrumentation
which penetrate the primary containment are designed to
Seismic Category I requirements.

9 .. In the seismic analysis , ,the dryers are carried in the
analysis as lumped mass with the separator assemnly.

10. The outermost valve of the three-isolation valves in the
/ feedwater lines 2nd th: ::tr:1 red dric; syst;r ::ur r^-" 1

[ '+ r- is a positive acting motor operated valve of high leak-
tight integrity. The check valve outside the containment is

similar to a boiler feed pump check valve and has a spring-
loaded piston operator held open by air pressure during
normal operation. A f ail-open solenoid valve is used to
release air pressure and to permit the check valve piston
operator to close.

The classification of the f eedwater lines trom the reactor
vessel to and including the third isolation valve is Quality
Group A; beyond the third valve is Quality Group D.
Feedwater piping within tne main steam line tunnel is

seismically analyzed for the DBE.

11. The control rod drive insert and withdraw lines from the
drive flange up to - ' in cludin g the first valve on the
hydraulic control unit are Quality Group B.

i

12. The hydraulic control unit (HCU) is a General Electric
f actory-assembly engineered module ot valves, tubing, piping
and stored water which controls a single control rod drive

20 of 24 Revision 23 - Octocer 1981
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TABLE 3.2.1-1 (CONT'D) ,, , ,

by the application of precisely timed sequences of pressures
and flows to accomplish slow insertion or withdrawal of the
control rods for power control, and rapid insertion for
reactor scram.

Although the hydraulic control unit, as a unit, is rield
installed and connected to process piping, many of its
internal parts ditfer markedly from process piping components
because of the more complex functions they must provide.
Thus, although the codes and standards invoked by Groups A',
B, C, and D pressure integrity quality levels clearly apply ,

at all levels to the interfaces between the HCU and the
connecting conventional piping components (e . g . , pipe
nipples, fittings, srmple hand valves, etc.), it is
considered that they do not apply to the specialty parts
(e .g . , solenoid valves, pneumatic components and
instruments) .

The design and construction specifications for the BCU do
invoke such codes and standards as can be reasonably applied
to individual parts in developing required quality levels,
but these codes and standards are supplemented with,

additional requirements for these parts and for the remaining
parts and details. For example, (1) all welds are LP
inspected, (2) all socket welds are inspected for gap between
pipe and socket bottom, (3) all welding is performed by,

'

qualified welders, (4) all work is done per written
procedures. Quality Group D is generally applicable because
tne codes and standards invoked by that group contain clauses
which permit the use of manufacturer's standards and proven
design techniques which are not explicitly defined within the
codes of Quality Groups A, B, or C. This was supplemented by,

'

the QC techniques described above.

13. Tne design, construction, materials, inspection, and testing
of ene accumulator are in accordance with the requirements of
the ASME Boiler and Pressure Vessel Code, Section VIII,
Division I. An ASME stamp is required. Other codes applied
to the accumulator are:

a. ANSI B16.11 Forged Steel Fittings, Socket Welded and
Threaded; and

,

n. 10050 hosses, Standard Dimensions for Gasket Seal
Straight Thread.

14. The RCIC and HPCI turbines do not fall within the applicable
design codes. To assure that the turbine is f abricated to
the standards commensurate with their safety and pertormance
requirements, General Electric has established specific
design requirements for enis component, which are as follows:

21 or 24 Revision 23 - October 1981
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TABLE 342.1-1 [ CONT'D) ,. . .

a. All welding is qualified in accordance with Section IX,
ASME Boller and Pressure Vessel Code..

D. All pressure containing castings and fabrications are
hydrotested to 1.5 x design pressure.,

c. All high pressure castings are radiographed according
to:

ASTM E-94 '

E-142 20% coverage, minimum ,

E-71, 186 or 280 Severity level 3

d. As-cast surfaces are magnetic particle or liquid
penetrant tested according to ASME, Section III,
Paragraph N-323.3 or N-323.4

e. Wheel and shaft forgings are ultrasonically tested
according to ASTM, A-388.

t. Butt-welds are radiographed according to ASME Section
III, N-624, and magnetic particle or liquid penetrant
tested according to ASME Section III, N-626 or N-627.

g. Notification is made on major repairs, and records
maintained thereof.

h. Record system and traceability are according to ASME
Section III, IX-225.

:

1. Control and identification are according to ASME Section
III, IX-226.

j. Procedures conform to ASME Section III, Ix-300.

k. Inspection personnel are qualified according to ASME
Section III, IX-400.

15. Bellows seal is designed to withstand all normal
displacements comoined with displacements associated with
DBE/OBE.

16. Reactor Water Cleanup .

a. Reactor water cleanup, regenerative heat exchanger and
primary side of nonregenerative heat exchanger are per
ASME BSPV Code Section III Class C; Secondary side or
nonregenerative HX is to Section VIII. TEMA class R
standards apply to botn HX*s.

22 of 24 Revision 23 - October 1981
.

__ _ _ _ - -

..- . _ . _ _ _ _ , - - _ .- -



'
|
i

.

* ' SNPS-1 FSAR

'' ' 'TABLE.3.2.1-1 (CONT'D)

b. Reactor water cleanup pump applies Hydraulic Institute
standards for pump design and ASME Section III Class C
for sizing of pump thickness.

,

17. ASME III-3 is applied to cooling coils or unit coolers.

18. ASME III-3 is applied to chilled water system piping, valves,
pumps, tanks, and water side of water chiller neat

| exchangers. -

l

| 19. These valves are per manufacturer's standards and GE-LSTG QA '

Requirements as outlined in GEZ-4 48 2A (Quality Assurance
Program).

20. The condensate storage tank is designed, rabricated, and
tested to meet the intent of API Standard 650. Although the
tank is not Seismic Category I, the lower portion of the tanx
(a volume or 100,000 gal) is encased in a Seismic Category I
concrete retention basin.

21. Sumps are encased in Seismic Category I concrete.

22. Reactor building floor drain pumps are designed in accordance
with Seismic Category I requirements. Piping, except that
encased in Seismic Category I concrete, is analyzed to
Seismic Category I requirements.

23. Turbine building structure is analyzed for DaE to ensure
integrity of Category I equipment and structure.

24 The reactor containment liner field erection utilized
procedures, personnel, and nondestructive examination methods
in accordance with the requirements of Regulatory Guide 1.19.

: The Applicant utilized pertinent sections of ASME III, Class
' MC, Summer 1972 Addenda in lieu of ASME Section V. The major

portion of the shop tabrication of tne liner was accomplished
prior to the issuance of this guide. Nondestructive
examination for shop f abrication was accomplished utilizing

| as guide ANSI B31.1, ANSI B31.7, and the ASME III, Class B,
i 1969 Summer Addenda code.

25. Fabricated in accordance with ASME III-2, Winter 1972, except
not code stamped.

e6. Knire gate valves are per manuracturer's standards for
intended service.

27. The inline flow switches (Rotameters) mounted in the
discharge lines from each of the reactor recirculation pump
motor winding and seal coolers do not rall within the
applicaole design codes. To assure that these instruments
are fabricated to the standards commensurate with their

" f- ) 23 of 24 Revision 23 - October 1981 .
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TABLE 3.2.1-1 (CONT 'D) '' ' '

safety and performance requirements, General Electric has
established specific design requirements for these
components, which are as follows:

a. The modules are designed, fabricated, examined, and
tested in accordance with the provisions of ANSI B31.1.0
Power Piping.

D. All welding is qualified in accordance with Section IX,.
ASME Boller and Pressure Vessel Code.

c. Notification is made on all weld repairs to butt weids,
'

and records maintained thereof.

d. Acceptance testing and inspection is performed, and
results submitted, in accordance with . General Electric
approved procedures.

*
,

,

.

|

|

|

|
t

|

| *

|
|

|
,
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TABTE 3.2.1-2

CODE GROUP DESIf24ATION

Indust ry codes and Stan<ttrds for Mechanical Casanorwnt s

Quality ASME III Components Ordered Prior Congx>nents Ordered on Components Ordered on
Group Code Classes to Jan. 1, 1970 or Atter Jan. 1, 1970 or After July 1, 1971
Classification 1966 Ed. 1971 Ed. to July 1. 1971

A A 1 ASME III, A ASME III, A ASME III, I

ANSI B31.1.0 ANSI D31.7 I NA and NB Subsections
NP and VC I

TEMA C TEMA C TEMA C
Note (a) (g) 7.ot e (a) (9) Note (c) (g)

B B*,C 2, MC* ASME III, C,B* ASME III, C ASME, 2
ANSI B31.1.0 ANSI B31.7, II NA and NC Subsections

NP and VC, II NA and NE Subsections
TtJtA C TENA C TEMA C

TANKS (e) TANKS (e)
Note (a) (f) Note (a) (f) Note (c) (f)

C - 3 ASME VIII, Div. 1 ASME VIII, Div. 1 ASME III, 3

ANSI B31.1.0 AhSI B31.7, III HA and HD Subsections
NP and VC III

TtJtA C Tt2:A C TtJ4A C
TANKS (e) TANKS (e)

Note .(b) Note (b) Note (c)

D - - ASME VIII, Div. 1 ASME VIII, Div. 1 ASitE VIII, Div. 1*

ANSI B31.1.0 ANSI B31.1.0 ANSI B31.1.0
TtMA C, R TtMA C TEMA C, P

TANKS (e) TANKS te)
Note (b) Note (b) Note (d)

* Metal containzuent vessel only; see Note (f).
.
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TABLE 3.2.1-2 (COtfr * D)

Notes:

(a) Pumps Classified A and B %e requirements of ASME Section III, C, Boiler and Pressure vessel Code, are used
as a guide in calculating the thickness of pressure retaining portions of the pisap and in sizing cover
bolting.

(b) Pumps Classified C or D and Operating Above 150 psia or 212 F The requirements of ASME Section VIII, Div. 1,

Boiler and Pressure Vessel Code, are used as a guide in calculating the thickness of pressure retaining
p>rtions of the pump and in sizing cover bolting. Pumps classified D and operating below 150 psig and 212 F
use manufacturer *a standard pump for service intended. |

4

(c) Pumw>s classified A, B, and C Use applicable ASME Section III Subsections NB, NC, or ND respectively for
vessel design as a guide in calculating the thickness of pressure retaining portions of the pump and in sizing
cover bolting. The analytical and/or experimental analysis method that is required for Class I pumps for
pressure retaining portions of the pump is furnished by CB-NED to meet the requirements of Subarticles NB-3100
and NB-3200.

!

(d) Pisaps Classified D and Operating Above 150 psia or 212 P The requirements of ASME VIII, Div. 1 are used as a !
guide in calculating the thickness of pressure retaining portions of the pump and in sizing cover bolting. ;

Pisaps operating below 150 psig and 212 Y use manuf acturer*a standard pump for service intended.

(e) Tanks are not fully covered by ASME codes. Groups B and C tanks ordered on or after July 1, 1972, apply
Winter 1971 Addenda of ASME Eection III, 1971 Edition.

I
Other tanks are designed, constructed, and tested to meet the intent of API Standards 620/650, AWWA 1

Standard D100 or ANSI B96.1 Standard for Aluminum Tanks, NBS PS-15-69, ASTM Proposed Standard Recosamended i

Practice for Filament Wound Glass Fiber Reinf orced Polyester Chemical Resistant Tanks. |
i

(f) Metal contairument vessel and penetrations (extensions of containment) are ASME stamped Class B or MC and third i

party inspected by a qualified inspector. 3

(g) In-service inspection is required for components including vessels, piping, pumps, and valves that are
considered essential portions of the Reactor Coolant Pressure Boundary (RCPB) up to and including the
outermost containment isolation valve and these components meet. the provisions of In-Service Inspection of
Nuclear Reactor Coolant Systems, Section XI of the ASM1; Boiler and Pressure Vessel Code.

(h) Canponent.s required to be stamped to ASME Boiler and Pressure Vessel Code are stamped with the applicable ASME
code symbol and third party inspected by a qualified inspector. !

(1) Unless otherwise noted, piping, valves, pumps, tanks, heat exchangers, and miscellaneous equipment for safety -

related systems are purchased in accordance with the edition and addenda in ef fect om the date of order. In -

general, these components in satety related systeses are installed to the 1971 Edition of ASME Section III
through Winter 1972 Addenda, by virtue of the purchase order date for shop f abricated piping. By Section NA-
1140 of ASME Section III, newer edition, addenda, and cases which have not became mandatory on the contract
date for a component may be used by mutual consent of the owner or his agent and manufacturer or installer.
When using newer r equirements , the Applicant (as owner) will ensure that they are acceptable to the
enforcement authorities having jurisdiction, in accordance with Section NA-1140. .

.

.
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TABLE 3.2.1-3

CIJLSSIFICATION & CODE ODNPLIANCE REOUIREMENTS
FOR SMAIJ. DIAMETE34 LINES

Reactor (bolant
Process System Pressure Boundary Safety Related Nonsafety Related
to which In- Instrunnent & Sam- Lines beyond Other Instrument.
strumentation pling Lines Root or Isola- Line and Sample
Connects tJnrough Root. or tion Valve to Lines beyond Root or

Isolation Valves Sensing In- Isolation Valve
Quality Group Over 3/4 3/4 in. strumentation to the sensing
Classification in. or under - Inst rument a t irwi

,

A A B .B D
B B B B D
C C C C D
D D D D D

Note: ANSI B31.7 Code Case ~78 may be applied to all lines 3/4 in. and smaller
for Classifications AEH or Cf,D. Code Case 78 has been included in ASME *

Section III, 1971 Editiosa. ~

,
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EXHIBIT 3

Ietter, dated April 8,1982, frun T.S. Ellis (Hunten & Williams.)
to Larry Lar#cr.
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HUNTON & WILLIAM S
707 Cast MAIN sTRCCT P O. Box 1535

* Ricamown,VrmoxxxA 23212 .... .c .v6va,sia avr e.u c, ,. *.. . a v .v.to no
o.o. .o n eo, a o..osi aso
estenon, uonsu canouna ar.on wa s usno son.1 c. soos.Tg tg n u o n g eos-788-etoo. - . , . . . , , , mas.,,,....a

4 ,imst venoin. . ann towse 24566.3..o. ... ,,tc ..

NoKF OLA. va mos,eea 23.**

8453.o.......... . ...cv o.a 6 no. ... .. .-

April 8, 1982

.

E

VIA TELECOPIER

Larry Lanpher, Esq.
Kirkpatrick, Lockhart, Hill,

Christopher & Phillips
1900 M Street, N.W.

,

Washington, D.C. 20036

Dear Larry:

Pursuant to our telephone conversation of today, I
am writing to record the changes or clarifications to ,

the equipment classification table which we discussed
today. Our present intention is to reflect these changes
or clarifications in an amended table to the FSAR.

Page 1 -- On page 1, for item 7(a) of the Reactor
System, change the LILCO QA category from "I" to "II"
and the seismic category to "NA." Also on page 1, for
dryers, item 7 (b) , change the seismic category to "NA."

Page 2 -- On page 2 of 24, for item 5 of the Nuclear
Boiler System, change the quality group classification
from "A" to a dash.

Page 3 -- On page 3 of 24, delete items 1 and 5
under System IV. Also on page 3 of 24, for item 6,
pump motor under System III, change the LILCO quality
assurance category from "II" to "I."

Page 4 -- On cage 4, for items 12 and 13 under System
V, change the LILCO QA category from "NA" to "II."

Page 5 -- On page 5, change the location code for
item 3 of the RHR System to "PC, RB." Also change the
location code for item 4, System IX, to "RB, PC." The
system component description for item 4 of the RHR System

.

- - . , - _ . - - - - , _ . - . , _ . . . , . , . e , , - . -- , , ,_
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HUNTON & WILLI AMS

April 8, 1982
Page Two

should be changed from "Pi ing, beyond outermost isolation
valves" to " Piping, other.p' Also on page 5, the location
code for item 1 in System X should be changed from "PC"
to "PC, RB." The description of that item should be
changed from " Piping, within outermost isolation valves"
to " Piping, connected to RCPB within outermost isolation
valves."

Page 6 -- On page 6, item 2 for System X should be
changed from " Piping, beyond outermost isolation valves"
to " Piping, other." The location code for this same item
should be changed from "RB" to "RB, PC." Also on page 6,
with respect to item 5 of System X, the description
" Valves, isolation and within" should have added to it the
phrase " connected to RCPB." The next item, item number 6,
should be changed from " Valves , beyond outermost isolation
valves" to " Valves, other." Also on page 6, for System XI,
the location code, quality group classification and
principal code for item number 1, " Piping, within outermost
isolation valves" should be changed from "PC," "A," "ASME
III-1" to "RB, PC," "A/B," "ASME III-1, ASME III-2."
Also, a new note 28 should be aopended to this item which
reads as follows: "Comoonent is' quality group A when con-

'

nected to RCPB." Similarly, for item 6 of System XI, the
quality group clsssification should be changed to "A/B"
and the principal code should be changed to "ASME III-1,
ASME III-2" and new note 28 is also applicable here.

Page 7 -- For item 1 of System XII, the location code
should be changed from "PC" to "PC, RB" and the quality
group classification and principal code should be changed
to "A/B" and "ASME III-1, ASME III-2." New note 28 is also
applicable to this item. Similarly, the quality group
classification principal code and comment section for item
6 of System XII should be changed to "A/B" and "ASME III-1,
ASME III-2" and new note 28, respectively.

Page 8 -- On page 8, the location code for item 3 of
System XVIII should be changed from "PC" to "PC, RB." For
item 5 in System XVIII, the typographical error "PB" in the
location code should be changed to "RB." The remainder of
the location code remains the same.

Page 10 -- On page 10, the location code for item 2
of System XXV should be changed from "- " to "P,0,R,T."
Also on page 10, "RB" should be adced to the location code

.

.
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IIUN T O N & WILLI AMS

April 8, 1982
Page Three

for item 5 of System XXV and "R" should be added to the
location code for item 6 of the same numbered system.
Also with respect to System XXV, the descriptions of
items 3, 4 and 5 should be amended to read " Pumps, safety

;

i related," " Pump motors, safety related," and " Valves,
j safety related," respectively. Two items should also be

added to System XXV for clarification. First, add an'

location "P," quality group classification "D, gly
"P,"item entitled " Pumps, other" with scope of sup

quality'

assurance category "II," and seismic catep'ory "NA." The
second item to be added is " Motors , other with scope
of supply "P," location "P," quality group classification

" quality assurance category "II, and seismic cate-"
-,

gory "NA."

Page 11 -- On page 11, the location code for item
a.9 on System XXVII should be changed from "- " to "O."
The description of item b. under System XXVII should read
"A/C Power Systems, Safety Related."

i

i Page 12 -- On page 12. "RW" in the location code for
item 5 of System XXVII should be stricken. For item d.>

in System XXVII, the seismic category should be "I." For'

item e 4 of the same system, the ourchase order date
should be "4/75" rather than "11/75." In System XXVIII,

,

i

.
the location code for items 1 and 2 should have "PC" added

! to both.

Page 13 -- On page 13, the quality group classifica-
tion for item 1 of System XXX should be a cash.

Page 14 -- On page 14, item 4 of System XXXIII should
be deleted in its entirety as it is repeated elsewhere.'

In System XXXIV, the quality assurance category should be
"I" ~for all 6 listed items. Also, for items 3, 4, 5 and 6

be a dash rather than "NA."y group classification shouldThe seismic category"I" for
of System XXXIV, the qualit

item 5 should be changed to "NA" because it relates only
to cables.

Page 15 -- On page 15, the location code for item 2
of System XXXVI should be "PC, RB." The location code
for item 4 of System XXXVI should read "R, RB." For item<

| 7 of System XXXVI, the quality assurance category should
be "II ' and the seismic category should read "NA." For

.

t
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. .. ,3

!

. ,
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April 8, 1982
Page Four

System XXXVII on page 15, the location codes for items 3
and 4 should read "PC, RB." The description of item 1 for
System XXXVIII should have the phrase " safety related"
added to it.

Page 16 -- On page 16, the location code for item 2
of System XXXIX should be "PC." For item 9 of Sthe quality group classification should read "D"ystem XL,and the
principal code should read "x, B 31.1.0."

Page 17 -- On page 17, the quality'II . "assurance category
for item 6 of System XLII should read The quality
assurance category for item 14 of System XLII should read
"II" and the "X" in the principal code column for that item
should be deleted. Similarly, the "NA" should be deleted
from the principal code column for item 15 of System XLII.
Finally, the dash in the principal code column for item 2
in System XLIII should be deleted.

Page 18 -- On page 18, the location code for item 3
of System XLIV should have " EOF, TSC" added to it. Note,

.

however, that this addition should be written underneath
the "R" that already exists as the quality group classifica-
tion, quality assurance category, et al. for " EOF, TSC" is
different from that pertaining to location "R." Those
columns for the " EOF, TSC" location code are "- ," "II,"
"NA," " A ," and "x," respectively. Also on page 18, the
seismic category for item 2, System XLVI, should be changed
to "I." Similarly, the seismic category for items 4 and 6
of System XLVI should be changed to "NA." As I indicated
to you, I believe the "NA" is meant to apoly to both
buildings. Finally, also on page 18, the term "QA category"
should be substituted for the word " Class" in the note per-
taining to o at the bottom of the page,

i

Page 20 -- For note 10 on page 20, the language "and
the control rod drive system water return line" should be
deleted. For note 11 on the same page, the words "and in-
cluding" in the second line should also be deleted.

Best wishes.

p ce "
,

d+l-
T. 11is, III

.
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EXHIBIT 4

4

! Table of Equipnent Relied upon by T. Tim for DER Mitigaticn,
Per FSAR Chapter 15 and Shoreham anergency Operating
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3.e l e s y - s u l e s c J . pus E a h i l. i t u 2 and i ut E ls t u teuslauuy. i-- N u n - u.s a c t y s' a l a t e d , per Enhlbitu 2 and 3 ut thlm testimony.
(1)

Neview ut t is l u Eur (SP. 29.006.01) i n c u r p o r.a s u u SP. 29.010.01, "Emeagency ShusJuwn Emergesicy Proc =Juse", 4

au referenced. '
12)

neview at a l. l u Eur (29.015.01) leicorpuanten SF. 29.040.01, " Emergency ShutJuwn Emesgency Proceduae" a sid SP. 29.02).01," level Contaul", am retorenced. SP. 29.0l'2.02, " Station Blackout Emessency l' a u c e J u r e " was ref er renced t ai 1.en t not
r e v a cue.1 tus s ti l . Eur meessario au E ls i n S t .s t i o ni Blackout procedure was not a v .e l l a l. l e to Suffolk County.

( 4) sie v 8 e w ut t h t as s c e n .s r i u t aic u r pu s a t e m SP. 29.024.01, " Anticipated T r asim i e na t s LJ i l l.o u t Scram", and SP. 29.004.01" 4.me a g u n c y H ae c ut S . I. . C . Emergency P r o c e nt u s es "

(4)
keview ut a fi l m a c c ie.a s t o l aicu s pu s en t o s Sr. 29.014.01, "Iuus of Coo l m ii t ( l ei t e a mc J i a t e Break) Emergesicy Psucedur ", s aidSP.ul4.02, "1.uum ut Coolant (l.a s s e naenk) Emu n gesic y Procedure". SP. 29.040.01 "Emusgency ShutJuwn Emergency Procedure"

a .

w.e a . l mo i na c e a p u s .s t u d into e le i n review, em auferencuJ tu the two I.O C A procuJurum. ,

() See Enhilit 2 Section V., itemu 42 and 11.
( I. ) See Enh8188 2, Note (12).
(a ) See Depuntalun, gg. 40, ( k u l..s t a ) .
(J) See Eahible 2 Sectlun XIX., iteam I, 5 and I.
i. l See Maleills 2, .% c t t een 8V., S t e-m s 4 , 81 s ni ".
(8) E.g u i p ei.e u s not reudity i d e n t 4 ( i .a b l e l es E n ts i b i t 2. ,
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EXHIBIT 5

Board Notification 82-08, " Errors in BWR Vessel Water Level

Indication," dated February 9, 1982.
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UNITED STATES'-

[ ,' > v. ({, ,%g NUCLEAR REGULATORY COMMISSION
$ '' j WASHINGTON. D. C. 20555
o i

*% .....i
Docket Nos. 50-322 FEB 9 1982 -

50-341
50-358
50-387/388
50-466
50-556/557

MEMOPANDUM FOR: The Atomic Safety & Licensing Boards for:
,

Shoreham Nuclear Power Station, Unit 1
Enrico Fermi Atomic Power Plant, Unit 2
William H. Zimer Nuclear Power Station, Unit 1
Susquehanna Steam Electric Station, Units 1 and 2
Allens Creek Nuclear Generating Station, Unit 1
Black Fox Station, Units 1 and 2

.

FROM: Robert L. Tedesco
Assistant Director for Licensing
Division of Licensing

- SUBJECT: BOARD NOTIFICATION - ERRORS IN BWR VESSEL WATER LEVEL
INDICATION (Board Notification 82-08)

In accordance with present NRC procedures regarding Board notifications,
,

l the enclosed information is being provided for your information as
! constituting new information relevant and material to safety issues.
l This information is generic and has applicability to, all dockets with

boiling water reactors.

| 'r. M
1 Robert L. Tedesco

Assistant Director for Licensing

Division of Licensing

Attachment:
DSI/NRR mmo dated 1/15/82

cc: See next page
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DISTRIBUTION OF BOARD NOTIFICATION

Allens Creek, Docket No. 50-466 ACRS Members

Texas Public Interest Research Dr. Robert C. Axtmann
Group , Inc. Mr. Myer Bender

Hon. Ron Waters Dr. Max W. Carbon
Region IV Mr. Jesse C.'Ebersole
Bryan L. Baker Mr. Harold Etherington
Margaret Bishop Dr. William Kerr
Dr. John H. Buck Dr. Harold W. Lewis
Dr. E. Leonard Cheatum Dr. J. Carson Mark
Carolina Conn Mr. William M. Mathis
J. Gregory Copeland, Esq. Dr. Dade W. Moeller
Stephen A. Doggett, Esq. Dr. David Okrent
Mr. John F. Doherty Dr. Milton S. Plesset
Robin Griffith Mr. Jeremian J. Ray
Carro Hinderstein Dr. Paul G. Shewmon
Leotis Johnston Dr. Chester P. Siess
Christine N. Kohl, Esq. Mr. David A. Ward
Rosemary N. Lemmer
Mr. Gustave A. Linenberger Enrico Fermi, Docket No. 50-341

D. Marrack
Brenda A. McCorkle Mr. David E. Howell
Hon. John R. Mideska Peter A. Marquardt, Esq.
Jack R. Newman, Esq. Gary L. Milhollin, Esq.

Mr. William Perrenod Dr. David R. Schink
Susan Plettman, Esq. Mr. Frederick J. Shon
Mr. Wayne Rentfro Eugene B. Thomas , Jr. , Esq.
Alan S. Rosenthal, Esq.
Mr. William J. Schuessler Susquehanna, Docket Nos. 50-387, 50-388
Hon. Jerry Sliva,

! Shel don J. Wol fe, Esq. Gerald R. Schultz, Esq.
I Robert W. Adler, Esq.
| Shoreham, Docket No. 50-322 Mr. Glenn O. Bright
| Dr. John H. Buck

MHB Technical Associates Robert M. Gallo
Edward M. Barrett, Esq. Mr. Thomas M. Gerusky
Ezra I. Bialik, Esq. James P. Gleason
Howard L. Blau, Esq. Mr. Thomas J. Hallj gan
Joel Blau, Esq. Dr. Judith H. Johnsrud
Lawrence Brenner, Esq. Ms . Col leen Ma rs h
Dr. James L. Carpenter Mr. Thoras S. Moore

"

Hon. Peter Cohalan Dr. Paul W. Purdom
Jeffrey C. Cohen, Esq. Jay Silberg, Esq.
David H. Gilmartin, Esq. Mr. DeWi tt C. Smi th-
Marc W. Goldsmith Bryan A. Snapp, Esq.
Stephen B. Latham, Esq.
Dr. Emmeth A. Luebke
Mr. Brian McCa ffrey
W. Taylor Reveley, III, Esq.
Ralph Shapiro, Esq.
Mr, Jeff Smith
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Distribution of Board Notification - p. 2

Zimmer, Docket No. 50-358 Black Fox, Docket Nos. 50-556, 50-557

Dale D. Brodkey Mr. Lawrence Burrell
Troy B. Conner, Jr. , Esq. Mrs. Carrie Dickerson
Andrew B. Dennison, Esq. Mr. Gerald F. Diddle
Michael C. Farrar, Esq.. Joseph R. Farris , Esq.
James H. Fel dma n , J r. , Es q . Joseph Gallo, Esq.
Lawrence R. Fisse, Esq. Martha E. Gibbs , Esq.

Mr. John H. Frye, III Richard B. Hubbard
W. Peter Heile, Esq. Mr. Maynard Human
Timothy S. Hogan, Jr. Dr. W. Reed Johnson
Dr. Frank F. Hooper Michael I. Miller, Esq.

M. Stanley Livingston Dr. Paul W. Purdom
David K. Martin, Esq. Dr. M. J. Robinson
William J. Moran, Esq. Mr. Richard S. Salzman
George E. Pattison, Esq. Mr. Frederick J. Shon
Mr. Samuel H. Porter Dr. John B. West
Dr. Lawrence R. Quarles Mr. Clyde Wisner
Richard 5.. Sal zman, Esq. Sheldon J. Wol fe , Esq.
Mrs. Deborah Webb, Esq. Mrs. Ilene H. Younghein
John D. Woliver, Esq. Dr. John C. Zink

Atomic Safety and Licensing
Board Panel

Atomic Sa fety and Licensing
Appeal Board Panel

Docketing and Service Section
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Mr. M. S. Pollock
Vice President - Nuclear
Long Island Lighting Company
175 East Old Country Road
Hicksville, New York 11801

cc: Howard L. Blau, Esquire MHB Technical AssociatesBlau and Cohn, PC. 1723 Hamilton Avenue, Suite K
217 Newbr1dge Road San Jose, California 95125
Hicksville, New York 11801

Stephen Latham, EsquireJeffrey Cohen, Esquire Twomey, Latham & Schmit6
Deputy Commissioner and Counsel P$New York State Energy Office 33 ' e co Str et

Riverhead, New York 11901
p re tat aza

Albany, New York 12223
Joel Blau, Esquire
New York Public Service CommissionEnergy Research Group, Inc. The Gov. Nelson A. Rockefeller Bldg.

400-1 Totten Pond Road
Waltham, Massachusetts 02154 ny , N Yo k 2223

'Jeff Smith
A s n t n n ral

ost f ic ox 6 Environmental Protection BureauWading River, New York 11792 New York State Department of Law
2 World Trade Center

W. Taylor Reveley, III, Esquire New York, New York 10047
Hunton & Williams
Post Office Box 1535 Resident Inspector
Richmond, Virginia 23212 Snoreham NPS, U.S.N.R.C.

Post Office Box B
Ralph Shapiro, Esquire Rocky Poin't, New York 11778
Cammer & Shapiro
9 East 40th Street

: New York, New York 10016
|
| Mr. Brian McCaffrey
| Long Island Lighting Company

250 Old Country Road
Mineola, New . York 11501

,

Honorable Peter Cohalan
Suffol4 County Executive
County Executive / Legislative Building
Veteran's Memorial Highway
Hauppauge, New York 11788

,

David Gilmartin, Esquire
Suffolk County Attorney
County Executive / Legislative Building
Veteran's Memorial Hignway
Hauppauge, New York 11788

|
'
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Mr. Norman W. Curtis
Vice Presioen:
Engineering and Construct 1cr.
Pennsylvania Power & Light Company
Allentown , Pennsylvania 18101

ccs: Jay Silberg. Escuire Ms. Colleen Marsh
Shaw, Pittnan , Potts & Trowbridge P. O. Box 538A, RD #4
1800 M Street, N. W. Mountain Top, Pennsylvania 18707
Washington , D. C. 20036

Mr. Thomas J. Halligan
Edward M. Nagel , Esouire Correspondent
General Counsel and Secretary The Citizens Against Nuclear Dar 'ars
Pennsylvania Fower & Light Canpany P. G. Box 5
2 North Ninth Street Scranton, Pennsylvania 1850 i
Allentown, Pennsylvania 18101

Mr. J. W. Millard
Mr. William E. Barberich Project Manager
Nuclear Licensing Group Supervisor Mail Code 395
Pennsylvania Power & Light Canpany General Electric Canpany
2 North Ninth Street 175 Curtner Avenue
Allentown, Pennsylvania 18101 San Jose, California 95125

Mr. G. Rhodes Robert W. Adler, Esquire
Resident Inspector Office of Attorney General
P. O. Box 52 505 Executive House
Shickshinny, Pennsylvania 18655 P. O. Box 2357

Harrisburg, Pennsylvania 17120
Gerald R. Schultz, Esquire
Susquehanna Environmental Advocates
P. O. Box 1560
Wil kes-Barre, Pennsylvania 18703

Mr. E. B. Poser
Project Engineer
Bechtel Power Corporation
P. O. Box 3965
San Francisco, California 94119

Or. Judith H. Johnsrud
Co-Director
Environmental Coalition on Nuclear Power
433 Orlando Avenue
State College, Pennsylvania 16801

Mr. Thomas M. Gerusky, Director

Bureau of Radiation Protection Resources
Commonwealth of Pennsylvania
P. O. Box 2063
Harrisburg, Pennsylvania 17120

.
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Mr. Harry Taucer
Vice Presioen;

Engineering & Construction
Detroit Edison Company ;

2000 Second Avenue
Detroit, Michigan 48226 ,,

cc: Mr. Harry H. Voigt, Esq.
LeBoeuf, Lamb, Leiby & MacRae
1333 New Hampshire Avenue, N. W.
Washington, D. C. 20036

Peter A. Marquardt, Esq.
Co-Counsel
The Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48226

Mr. William J. Farner
Project Manager - Fermi 2
The Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48225

Mr. Larry E. Schuerman
Detroit Edison Company .
3331 West Big Beaver Road
Troy, Michigan 48084

David E. Howell, Esq.
3229 Woodward Avenue
Berkley, Michigan 48072

.

Mr. Bruce Little
U. S. Nuclear Regulatory Commission
Resident Inspector's Office
6450 W. Dixie Highway
Newport, Michigan 48166

Dr. Wayne Jens
Detroit Edison Company
2000 Second Avenue
Detroit, Michigan 48226

.

!

! Mr. James G. Keppler
Nuclear Regulatory Commission ,

Region III,

| 799 Roosevelt Road
Glen Ellyn, Illinois 60137'

%
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Mr. Earl A. Borgmanr.
.

Senior Vice President
Cincinnati Gas & Electric Company
Post Office Box 960
Cincinnati, Ohio 45201

Deborah Faber WebbTroy 3. Conner, Jr. , Esc.cc: 7967 Alexandria PikeConner, Moore & Corber '

1747 Pennsylvani.a Avenue, N.W. Alexandria, Kentucky 41001

Washington, D. C. 20006 Andrew B. Dennison, Esq.
'

200~ Main StreetMr. William J. Moran
General Counsel

Batavia, Ohio 45103
Cincinnati Gas & Electric Company
Post Office Box 960 George E. Pattison, Esq.

Clermont County Prosecuting AttorneyCincinnati, Ohio 45201
462 Main Street
Batavia, Ohio 45103Mr. Samuel H. Porter

Porter, Wright, Morris & Arthur
Mr. Waldman Christianson37 West Broad Street

Columbus, Ohio 43215 Resident Inspector /Zimmer
RF01, Post Office Box 2021
U. S. Route 52Mr. James D. Flynn, Manager

Licensing Environmental Affairs Moscow, Ohio 45153
Cincinnati Gas & Electric Company

Mr. John YoukilisPost Office Box 960 Office of the Honorable WilliamCincinnati, Ohio 45201
Gradison

United States House of Representatives'

David Martin, Esq.
Office of the Attorney General Washington, D. C. 20515

209 St. Clair Street Timothy S. Hogan, Jr., ChairmanFirst Floor
Frankfort, Kentucky 40601 Board of Commissioners

50 Market Street, Clermont County
James H. Feldman, Jr., Esq. Batavia, Ohio 45103

.

216 East 9th Stree*
Cincinnati, Ohio 45220 Lawrence R. Fisse, Esq.

Assistant Prosecuting Attorney
462 Main StreetW. Peter Heile, Esq. Batavia, Ohio 45103

f Assistant City Solicitor
|

Room 214, City Hall Mr. Jame's G. Keepler
T

Cincinnati, Ohio 45220 U. S. NRC, Region III
799 Roosevelt RoadJohn D. Woliver, Esq. Glen Ellyn, Illinois 60137

i, Legal Aid Security .

Post Office Box #47,

550 Kilgore Street
Bata'via, Ohio 45103

.
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Mr. G. W. Muench, Manager
Black Fox Station Nuclear Project
Public Service Company of Oklanoma
P.O. Box 201
Tulsa, Oklahoma 74102

cc: Mr. Vaughn L. Conrad Ms. Ilene H. Younghein
Public Service Co. of Oklahona 3900 Cashion Place
P.C. ??x 201 Oklahoma City, Oklahoma 43112
Tulsa, Oklahoma 74102

Andrew T. Dalton, Jr. , Esq. i

Mr. John C. Zink 1437 South Main Street >

Manager, Nuclear Licensing Tulsa, Oklahoma 74119
Public Service Co. of Oklahoca
P.O. Box 201 Joseph R. Farris, Esq.
Tulsa, Oklahoca 74102 Greem, Feldman, Hall & Woodard

816 Enterprise Building
Mr. Michael I. Miller Tulsa, Oklahoma 74103
Isham, Lincoln & Beale
One 1st National Plaza Sheldon J. Wolfe, Esq.
Suite 4200 Atomic Safety & Licensing Board
Chicago, Illinois 60606 U.S. Nuclear Regulatory Commission

Washington, D. C. 20555
Isham, Lincoln & Beale
Mr. Joseph Gallo, Esq. Mr. Paul W. Purdom, Director -

Room 325 Environmental Studies Group
1120 Connecticut Avenue, N.W. Drexel University

Washington, D. C. 20036 32nd and Chestnut Streets
Philadelphia, Penn:ylvania 19104

Dr. M. H. Robinson
Black & Veach Mr. Frederick J. Shon
P.O. Box 8405 Atomic Safety & Licensing Board
Kansas City, Missouri 64114 U.S., Nuclear Regulatory Commission

Washington, D. C. 20555
Mr. Maynard Human
General Manager Jan Eric Cartwright, Esq.-
Western Farmers Electric Cooperative Attorney General
P.O. Box 429 State of Oklahoma
Anadarko, Oklahoma 73005 112 State Capitol Building

Oklahoma City, Oklahoma 73105'

Mr. Gerald F. Diddle
General Manager John T. Collins, Regional Administrator
Citizens Action for Safe Energy, Inc. U.S. Nuclear Regulatory Commission,
P.O. Box 754 Region IV
Springfield, Missouri 65801 611 Ryan Plaza Drive, Suite 1000

Arlington, Texas 76011
Ms. Carrie Dickerson
Citizens Action for Safe Energy, Inc.
P.O. Box 924
Claremore, Oklahona 74107
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ALLENS CREEL

Mr. J. H. Golcoerg

Vice Presioent
Nuclear Engineering and Constract :-
Houston Lignting & Power Loroa-
P.O. Box 1700
Houston, Texas 77001

cc: R. Gordon Gooch, Esc. D. Marrack
Baker & Boots 420 Mulberry Lane
1701 Pennsylvania Avenue. i,.... Bellaire, Texas 77401
Washington, D. C. 2000.

Mr. Wayne Rentf ro
J. Gregory Cooeland, Escutri P.O. Box 1335
Lowenstein, Newman, Reis & Axelrad Rosenberg, Texas 77471
1025 Connecticut Avenue, N.W.
Washington, D. C. 20036 Rosemary N. Lenner

11423 Dak Spring

Mr. P. A. Horn Houston, Texas 77043
Project Manager, ACNGS
Houston Lighting & Power Company Leotis Johnston
P.O. Box 1700 1407 Scenic Ridge
Houston, Texas 77001 Houston, Texas 77403

Mr. Ray Matzelle Mr. William J. Schuessler
Project Manager, ACNGS 5810 Darnell
Ebasco Services, Inc. Houston, Texas 77043
19 Rector Street
New York, New York 10005 Margaret & J. Morgan Bishop

11418 Oak Spring

| Mr. Ray Lebre Houston, Texas 77043
Project Manager, ACNGS
General Electric Stephen A. Doggett, Esq.
175 Kurtner Avenue Pollan, Nicholson & Doggett
San Jose, California 95125 P.O. Box 592

Rosenberg, Texas 77471
Susan Plettman, Esquire
David Preister, Esquire Bryan L. Baker
Texas Attorney General's Office 1923 Hawthorne

| P.O. Box 12548 Houston, Texas 77098
Capitol Station
Auston, Texas 78711 Robin Griffith

1034 Sally Ann,

j

| Mr. and Mrs. Robert S. Framson Rosenberg, Texas 77471
4822 Waynesboro Drive
Houston, Texas 77035 Mr. William Perrenod

4070 Merrick
l

Mr. F. H. Potthoff, III Houston, Texas 77025

|
1814 Pine Village
Houston, Texas 77080|

|
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***** JAN 15 1982

MEMORANDtB FOR: Roger J. Mattson, Director
Division of Systems Integration

Themis P. Speis, Assistant Director for Reactor Safety
FROM:

Division of Systems Integration

SUBJECT: ERRORS IN BWR VESSEL WATER LEVEL INDICATI0F

Attachment A provides a summary of the results of work done to date in the
RSB and ICSB under Task Interface Agreement 81-21 " Pilgrim 1, Water Level
Instrumentation Oscillation." It is emphasized that review of this issue
is not complete, even though we have proposed some short and long-term
recommendations. By copy of this memo, I am requesting that comments or
other relevant feedback on the contents of this memo, and especially the
proposed recommendations, be provided to C. Graves by 1/27/82.

<-

E/ W '

Themis P. Speis, Assistant Director
for Reactor Safety

Division of Systems Integration

Enclosure:
As stated

cc: H. Denton W. Hodges
J. RosenthalG. Lainas
C. GravesT. Ippolito

S. Rubin B. Sneron
L. Rubenstein G. Mazetis
C. Berlinger H. Thompson

V. ThomasL. Phillips

W. Mills D. Ziemann
T. Dente (BWR Owners Group) D. Eisenhut

T. NovakF. Rosa
E. Rossi S. Hanauer

CONTACT: C. Graves (x29404)"

J. Rosenthal (x29459)

.
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ATTACHMENT A

BWR WATER LEVEL INDICATION ERRORS
.

I. INTRODUCTION

On Septenber 26, 1931, during a routine reactor shutdown and cooling operatior,

at Pilgrim 1, there were several large oscillations of Yarway level detection

indication (reference 1). The first oscillation caused high level isolation

followed by low level scram. The oscillations were attributed to high con ~

tainment temperatures, which caused flashing in the heated reference legs of

the Yarway instruments. At the time, the reactor coolant temperature was

about 220 F while the temperature in the upper part of the drywell was 240*F.

In a Task Interface Agreenent of October 1981 (reference 2), NRR was assigned

the following action plan items:
t

1. Review event to establish the generic licensing implications;

(OSI/RSB & ICSB)

2. Review adequacy of Pilgrim Tech Spec on high containment temperature;

(DSI/RSB)

3. Determine acceptability of oscillations in safety related instruments;

(OSI/RSB & ICSB)

This memorandum summarizes the results of work in RSB and ICSB to date, provides

preliminary responses to the Task Interface Agreement action items and lists

some possible short and long-term solutions. It is emphasized that the in-

formation in this memorandum is preliminary since the review is not completg. A

report dealing with the problem which was prepared for the BWR Owners was ob- g,vd'

tained from General Electric on 12/31/81 and has been given only a cursory review

thus far. Detailed discussions with General Electric personnel w*ill be held

after staff review of the GE report.

.
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II. BACF.GROCC.

As tr.e result of the TMI-2 accident in March 1979, both the staff and industry

nave reviewed tne adequacy of level detection instrumentation under accident
!

conditions. In Acril,1979, IE Bulletin 79-08 (reference 3) requested information
-

from each licensee on vessel level indication. IE Bulletin 79-21, "Temperatura
,

Eff ects on Level Measurement" (reference 4) was issued in August,1979.

Tnis bulletin addressed errors in steam generator water level resulting from

high energy line breaks including LOCA, inside containment and consequential

high containment temperature which caused temperature increases and possible
i
'

flashing of water in the reference leg of the level indicator. The problem

i
was identified in a Westinghouse letter of June 1979. Although the bulletin

required actions from PWR . operators, it was also sent as information to all BWR .

!

operators. A staff letter (reference 5) addressing this problem was sent to
;i

all BWR licensees in July 1979. In July,1979, General Electric notified its

customers of false level indication caused by high temperatures and possible

flashing of water in the reference legs of Yarway level instruments under post-

LOCA conditions (reference 6). In September,1980, General Electric again

notified its customers of the importance of compensating for these false level
i

indications in Yarway instruments and described false 1 vel indications in cold

reference leo instruments caused by flashing in the sensing lines (reference 6).

A staff review and evaluation of level instrumentation errors for BWRs, based

on a review of GE information provided in Auaust 1979 in NED0-24708 (reference

7) is presented in NUREG-0626 (reference 8).

.
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Additional information on tne safety significance of errors in or total loss

of level indication was provicec curing 1930 in f;EDO-24708A (reference 9) and

NED0-25224 (reference 10) . Some current information is available in the proposed

emergency procedure guidelines for ?/,:'es whicn are presently under staff review

(see reference 11 and recent revisions) and in the Shoreham docket (referei ce /

12).

.
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111.. WATER LEVEL INSTRUMENTATION

All level measurement systems in BWRs employ differential pressure transmitters,

a reference leg connected to a condensing pot and in turn to tne reactor vessel

steam space, and a variable leg connected to the vessel at a lower elevation.

Several differential pressure cells share common impulse legs. Temoerature
i
'

comoensated and uncompensated reference leos are employed. Those level measure-

ment systems which use a temperature compensated reference leg are callec

Yarways. Those level measurement systems which use an uncompensated reference

leg are called cold leg instruments or, often, GEMAC.
:

.

SWR 1, 2, 3 and some 4's use two redundant Yarways to generate engineered

safety feature actuation signals and cold reference leg instruments for

indication and control. The remaining BWR 4's and all 5 and 6's use

redundant cold reference leg systems exclusively.

.

N

e
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A. Yarway (Heated Reference Lea) Instrument

A schematic of a Yarway level detector is presented in Figure 1. Steam condensed

'in the condensing chamber maintains tne reference leg water level by overflow

to the variable leg. Tne concensate heats the variable leg which, in turn, heats

the reference leg. A thermal shield is provided to reduce heat loss to containment

and to maintain relatively high reference leg temoeratures. For short column Yarways

metal clamns have also been used to imorove heat transfer between the legs.

Information in reference 9 indicates that the reference leg temperature is roughly

equal to local containment temperature plus 40 percent of the difference between

reactor steam temperature and local containment temperature. For example, a local

containment temperature of 135 F and steam temperature of 546* (Tsat at 1000 psia)

would result in a reference leg temperature of 300 F.
.

The sensing lines leading from the Yarway to the differential pressure cell

outside of the drywell are 1" schedule 80 stainless steel piping. Flow in these

lines is blocked by the differential pressure cell. During normal operation, the

stagnant water in these lines should be approximately at local containment temperatur(

If the lines are installed close to each other in containment, they should have

about the same elevation change and local temperature, Hence, the effects of

water density variations along the lines should be cancelled and have a minor effect
.

on level measurement.

The Yarway level detector, which measures the collapsed water level in the outer

annulus region of the reactor vessel, is subject to a number of uncertainites.

Those resulting from differences between actual and assumed values of average

coolant density in the annulus (affecced by system pressure, subcooling and

carryunder) were shown to be small in reference 9. However.in 1979 the General

Electric Company identified rather large uncertainties associated with high

reference leg temperatures that could occur under some accident conditions (steam

line breaks) for which local cnntainment temperatures up to 340*F are predicted.
.
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The hicn reference leo temperatures would result in false high water level sionals.

In addition, a constant indicated lower water level could be reached even though

the actual water level has dropped well below the low level tap at the reactor

vessei. Hence, GE recommended that its customers review calibration of the Yarway

instruments, increase certain trip points and take other corrective actions to com-

pensate for this effect.

High containment temoerature combined with reactor depressurization can also lead

to false water level readinos because of flashing or boiling in the reference leg

or the sensing lines within containment leading to the differential pressure sensor.

Flashing in the lines might occur during depressurization if the local containment

temperature exceeds the saturation. temperature corresponding to vessel pressure.

Flashing in the reference leg might be expected earlier in the transient because of tb

higher initial temperatures in the reference leg. The GE communication of 1979 was-

concerned only with the effects of flashing in the reference leg of Yarway inst:uments

Apparently, flashing in cold reference leg instruments was considered to be of minor

importance at the time. In a later communication (September 1980), flashing in the

sensing lines of cold reference leg instruments was also considered.

Flashing in the reference leg or lines could occur during normal system depressuriza-

tion in preparing for initiation of RHR cooling or under accident conditions. During !

the cooldown event at Pilgrim on 9/26/81 (see reference 1), flashing of the reference

legs in the Yarway instruments was indicated by several oscillations in the level

readings. At the time, the reactor coolant temperature was 220 F and peak local

containment temperatures were about 240 F. ' Under accident conditions such as a

steamline break, local containment temperatures can reach 340*F. Hence, when vessel

pressure drops below about 112 psig (p at 340*F) flashing could occur in thesat
lines. If it is assumed that the reference leg temperature rapidly increases to the

steady state value for a containment temperature of 340 F and RCS temoerature of

546*F, flashing in the reference leg might occur when vessel pressure drops below

about 300 psig (Psa t a t 422'' F) .
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Another 5cenario involving flashing in tne reference leg could occur for larger

breaks and times such that the vessel oressure is about ecual to containment pres-
A

In this case, as discussed in reference 13, the rapid reduction in containmentsure.

pressure following initiation of the containment soray, combined with the delay in
Testsreduction of metal temperatures, could cause flashing in the reference leg.

TS:were conducted to confirm that large errors in level indication could occur.

solution to this flashing oroblem involved installation of a cooling jacket around the

reference leg which was supplied with water from the containment spray line.

Even withcut a break, loss of the non-safety grade containment coolers would cause
'

the containment to heat up and could cause flashing upon deoressurization.

With respect to the flashing problem it should be noted that there would be a time

delay involved in the heating of the reference leg and lines under accident condi-

A delay in heat transfer would be expected because of the relatively largetions.

amount of metal in the walls of the reference leg and lines and the relatively low

heat transfer coefficients expected for surfaces in contact with the containment atmos-

In reference 9, the thermal time constant for the Yarway detector was estimatedphere.

to be about 20 minutes. This value may haYe been calculated assuming only high
:
'

For steam-air mixtures, the condensation oii cold surfaces resultstemperature air.

in appreciably larger heat transfer coefficients than those for air at the same temp-

It should also be noted that water expelled by flashing in the heatederature.

reference leg and corresponding line to the differential pressure sensor may not

be replaced quickly. At the high containment temoeratures and lower vessel pressure

expected under accident conditions, the condensing chamber could cease to function.
!

Hence, refill would be delayed until sometime after the vessel water level increases

|
to a point above the tap leading to the condensing chamber. Even under these cir-

| cumstances, boiling could occur for a while in the reference leg and lines as the re-
|

sult of continued high local containment temoeratures. In the case of degraded core
.
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cooling wnen water level remains well below the tap to the condensing chamber anc

noncondensible gases and superheated steam could be cresent, there could be extende;

time periods with large false indications of vessel water level . In fact, purcinc

of the lines could be required to remove non-condensibles.

B. Cold Reference Leg Instruments

A schematic of a cold reference leg instrument is presented in Figure 2. In tnt:

case, the reference leg upper level is maintained by overflow of condensate in the

condensing chamber back through the tap to the vessel . Water density effects and

flashing in the lines within containment which lead to the differential pressure sensor

could be of concern. Changes of elevation in the lines inside of containment range

from 1 to 40 feet in operating plants. Hence, flashing in the lines under accident

conditions could cause false water level indications and delay in refill problems

such as those discussed in Section A. Flashing in cold reference leg level instru-

ment lines was recognized in the guidelines developed by GE (reference 11). This

situation (loss of reliable level indication for both heated and cold reference leg h |

i!
!!. datectors) was treated by operator instructions to initiate ADS and ECCS actuation

to fill the vessel and overflow to the suppression pool via the S/R valves. i

,
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I V. RESPONSE TO SPECIFIC ACTIC'; ITE"S:
.

1. Review event to establish tne generic licensing imolications.

All BWR vessel level instrumentation, to some decree, is susceptible

to reference leg flashino and consecuential loss of level indication

following rapid vessel depressurization such as observed at Pilgrim f
;

The generic BWR emergency procedure guidelines * include caution anc

action statements related to loss of level indication. The suscepta-

bility of the level indication system to substantive non-conservative

errors during event sequences which include depressurization, and the

adequacy of emergency procedures is discussed below.

2. Review adequacy of Pilgrim Technical Specification on high containment

temperature.

The Pilgrim Technical Specifications do not include drywell temperature

as a limiting condition for operation. We believe such a specification

would be crudent to prevent undue equipment aging. However, a LCO on the pre-

accident drywell temperature will not preclude post accident loss of

vessel level indication.
,

3. Determine acceptability of oscillation in safety related instruments.
-

Engineered safety feature actuation signals are generated using the

following process variables:

High pressure core spray (HPCS) - vessel level or drywell pressure

Low pressure core soray (LPCS) - vessel level or drywell pressure

*These guidelines are presently under review by the staff and are not, to date,
employed at Operating Reactors.

.
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Low oressure coolant injection (LPCI) - vessel level or drywell pressure

Automatic ceoressurization system (ADS) - vessel level and drywell pressure

Containment Spray (CS) - vessel level and drywell pressure

Reactor Core Isolation Cooling (RCIC) - vessel level only.

Delays in initiation of engineered safety features due to reference leg

heatup and boiloff have been considered in response to IE Bulletins 70-08 ,

'

Tne staff concluded in fluREG-0626 that for all break sizes, theand 79-21.

reactor either depressurizes fast enough to allow timely initiation of the low

pressure system on high drywell pressure, or the breaks are small enough that

(at worst) ECC functions occurred before the potential boiling of the reference

leg fluid.

Furthermore, ESFAS systems employ latching circuitry except on the ADS

level permissive to ensure that safety actions, once initiated, go to

completion (IEEE 279).

Hence, concerns related to initiation accuracy for automatic gafety systems

due to reference leg heatup and/or flashing and concerns related tc potential

reference leg fluid oscillation have been previously and adequately addressed

for design basis events; however, there are event sequences involving

multiple equipment failure which will require manual initiation of engineered
,

safety features.
.

For some accident scenarios involving a break inside containment, adequate

indication of actual vessel water level could be lost for all pertinent level

instruments as the result of flashing and boiling in the reference legs.

The emergency guidelines (reference 11 and revisions) consider the case

.
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where the operator nas recognized that vessei level cannot be determined.

For this case, the guidelines involve actior.: to ceoressurize the reactor

and to refill the system until it overflows to the suppression pool via

the S/R valves. However, if the operator fails to recognize that he has^

lost level indication and has a false high reading of water level, he m..,ht ,

I

I
take action to throttle or stop ECCS syster:e. in order to avoid filling steam ,

In this case, the flash-lines or to reduce load on emergency power systems.
-i

ing or boiling in the reference legs could lead to operator actions prejudicial |

j

to plant safety.

i

j

|

!

:
i
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|
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V. RECOMMENDATIONS
,

Once we nave received feedback from people on the distriou-These are preliminary.

tion list and met with the BWR Owners Group, they will be finalized.
.

A. Short-Term Recommendation

(1) Operators should be warned that all level indication is susceptible to
' We are concerned that operators may have been. trainedlarge inaccuracies.

to unduly depend upon cold leg instrumentation should they recognize errors

in Yarway reference leg instrumentation.

A cursory examination of plant procedures at Pilgrim 1 and Browns Ferry

show that concerns related to cold leg instrumentation inaccuracies have

not been incorporated in their procedures. The operators may have been

warned of these concerns by other mechanisms such as training sessions.

We believe that utilities are aware of potential water level inaccuracies

in Yarway and cold leg instrumentation based on staff review of GE docu-
Early

ments prepared for the staff and documents prepared for GE owners.
Later docu-documents recommended reliance on cold leg instrumentation.

ments warned that these instruments, depending on the plant specific in-
We dostallation, might also exhibit substantive indicated level errors.

not know whether or not these concerns and corresponding warnings and
'

actions have been communicated to the control room operators.

i

Plant specific emergency procedures should be confirmed and/or modified to:(2)

(a) Clearly identify which level indicators in the control room employ

Yarway reference legs and which employ cold reference legs, and

direct the operator to the appropriate indicators.

(b) Include procedures to help the operator decide when level instru-

mentation is to be mistrusted. Relate specific drywell temperature

indication, readily and reliably available to the operator in the

control room, to reference leg temperature.
.

.
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(c) Include procedures to help the operator recognize those plant

conditions and observed instrument responses which indicate

successful refilling of reference legs following flashing.

(3) Operability limits of the temperature sensors used in (2)(b) above should

be included in the plant Technical Specifications.

B. Long-Term Recommendations

We believe that it is prudent to provide the operator with continuous reliable

level information. Event sequences have been identified during which reliable

indication will be temporarily lost. This potential is addressed in the
Hardware modi-emergency procedure guidelines now under review by the staff.

fications should be sought to address this problem.

We believe that operator recognition of loss'of accurate level information as
'

Theaddressed in the emergency procedure guidelines is cumbersome at best.
I

operator is to relate indicated water level and drywell tenperature using a

table contained in a caution statement of the energency procedures. Indicated

water level values beyond the ranges _shown in the table are to be mistrusted.

Automation of these actions and decisions seems in order.

Should the operator decide that the water level indicators are to be mistrusted,

the operator is to fill the vessel . Supposedly reference legs would ultimately

refill. At some point in the event sequence, the operator should be previded

with positive means to confirm that reliable water level indication has been

restored. This problem may not be adequately addressed in the emergency guide-
s-

line procedures which are presently under staff review.

.
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Several potential plant modifications are being considered by the staff.

It is not our intent to dictate hardware fixes. Ro *her, we give the below

recommendations as illustrations that reference leg flashing is a tractable

probl em.

(1) Perform plant specific analysis of susceptibility )f cold leg level in-

strumentation to reference leg flashing and/or local heatup and corres-

ponding water expulsion. Those plants which are designed with small

vertical drops of reference legs inside the drywell should be satisfactory

as designed.

(2) Consider rerouting of reference legs to meet condition (1) above.

(3) Install temperature measurement of the reference leg. Such measurements

could be used to cnnfirm operability following a drywell temperature

excursion and subsequent cooldown. The measuremen't wnuld be of little

use should high drywell temperatures be sustained.

(4) Develop means to cool the reference leg by establishing flow within the

leg. Two techniques have been suggested: (1) the temporary opening of

equalization valves and/or drain valves, and (2) pumping water with a

positive displacement pump from outside the drywell, up reference lines

and into the vessel . Equalization and drain valves are local manual

valves They are hypothetically accessible following an accident. The

drain lines are routed to the waste treatment system. Following vessel

depressurization, reference leg flashing and subsequent vessel filling in

accordance with emergency procedures, temporary opening of the valves

could be used to ensure reference leg filling. No hardware modifications

would be required. Should a sufficiently large LOCA occur, or should an

event sequence involving multiple equipment failure occur, such that the

.
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vessel cannot be filled above the reference leg taps, this tachnique

would be of little use. Pumping water up reference legs would ob-

viously require hardware modifications. The flowrate need only be

high enough to overcome the heat load on the reference legs inside the

drywell under accident conditions. This technique would permit refer-

ence leg filling even if high drywell temperatures existed and the vessel

could not be filled to the reference leg tap.

(5) Develop means to cool the reference leg by using a coolant jacket and

diverted ESF flow.

.
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EXHIBIT 6

,

Weekly Information Peport, Week Ending January 22, 1982, dated
January 27, 1982 -- Cover Sheet and Enclosure K.
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January 27. 1982

,

For: The Comissioners

From: T. A. Rehm, Assistant for Operations, Office of the EDO

Subject: WEEKLY INFORMATION REPORT - WEEK ENDING JANUARY 22, 1982

A sumary of key events is included as a convenience to those Comissioners
who may prefer a condensed version of this report.

Contents Enclosure

Administration A

Nuclear Reactor Regulation B
-

Nuclear Material Safety and Safeguards C

Inspection and Enforcement D

Nuclear' Regulatory Research E

Executive Legal Director F*
,

International Programs G

State Programs H

Management and Program Analysis I*

Controller J*

Analysis and Evaluation of Operational Data K

Small & Disadvantaged Business Utilization L*

Items Approved by the Comission M*

/ >
T. A. Reh..., ? stant for Qperations
Office of the Executive Director

for Operations

| *No input this week.
I

FOR SUBSCRIBERS
Contact: ONLY
T. A. Rehm, EDO
49-27781
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0FFICE FOR ANALYSIS AND EVALUATION
OF OPERATIONAL DATA

ITEM OF INTEREST

WEEK ENDING JANUARY 22, 1982

Case Study on BWR Vessel Level Instrumentation

Following completion of the peer review, AE00 has completed a case study
on vessel level instrumentation in boiling water reactors (BWRs). The
study was initiated following events at Brunswick 1 on January 20, 1981 andBrowns Ferry 2 on March 13, 1981.

The study included the review of a number of operating reactor events involving
BWR vessel level instrumentation. The review has shown several cases where
interaction between plant control systems and protection systems are evident.
Our evaluation of these cases has raised the safety concern of a single
random failure in the vessel level instrumentation system causing a control
system acticn that could (1) result in a station condition requiring protective
action and, at the same time (2) prevent proper action of some of the
protection system channels designed to protect against such a condition,'

leaving the remaining protection system channels to provide the protectivefunction. A further single active failure in the remaining channels could
then prevent the required protective actions.

The study addresses the interaction between feedwater control, reactor
protection, containment isolation and emergency core cooling systems and .

includes findings and recoamendations regarding these systems and the safetyConcern .

Although the postulated control system or protection system interaction was
not considered an irmiediate concern, AE00 believes that the safety concernand associated problers needs to be addressed. Thus, the report
was forwarded to NRR for appropriate action.
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