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2 NUCLEAR. REGULATORY COMMISSION

3
,

4 ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

5 ELECTRICAL SYSTEMS SUBCOMMITTEE

6

7 Nuclear Regulatory Commission
1717 H Street, N. W.

8 Room 1046
Washington, D. C.

9
Wednesday, July 22, 1981

10
The subcommittee convened at 2:00 p.m., pursuant to

11
notice, William Kerr, Chairman of the Subcommittee,

12
presiding.

13
ACRS HEMBERS PRESENT:

W. KERR
15

ACRS CONSULTANTS PRESENT:
16

P. DAVIS
17 W. LIPINSKI

Z. ZUDANS
i 18

NRC STAFF MEMBERS PRESENT:
19

S. AGGARWAL
20 D. SULLIVAN

AL HINTZE
21 E. WENZINGER

Z. ROSZIOCZY
22 D. FISHER

G. BAGCHI
23

DESIGNATED FEDERAL EMPLOYEE.p -

\ 24
R. SAVID

25

O

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345



2

1 EE2CEER1EES !([)
2 MR. KERR: The meeting will come to order. This

g" 3 is a meeting of the Advisory Committee on Reactor Safeguards

V}
4 Subcommittee on Electrical Systems.

5 My name is William Kerr.

6 The ACBS consultants present today are Mr. Davis,

7 Mr. Lipinski and Mr. Zudans. ACBS staff members present

8 include Mr. Fisher and Mr. Savio who is also the designated

9 federal employee.

10 The purpose of this meeting is to review a

11 proposed rulemaking titled " Environmental and Seismic

12 Qualification of Electric Equipment 'Important to Satety for

13 Nuclear Power Plants." Accompanying this rule is a proposed
f'h

- 14 revision to Reg. Guide 1.89 titled, interestingly enough,

15 " Environmental Qualification of Electrical Equip men t

16 Important to Safety for Light Water Cooled Nuclear Power

'

17 Plants. "

18 Ihe meeting is being conducted in accordance with

19 the provisions of the Federal Advisory Committee Act, I

20 think, and the Government in the Sunshine Act.

21 Rules for participation in today's meeting have

22 been announced as part of the notice of the meeting

23 published in the Federal Register on July 8, 1981.

24 A transcript of the meeting is being kept and will

25 be made available by July 29, '81, as stated in the Federal

ALDERSoN REPORTING COMPANY,INC,
,

( 400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345
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{'} 1 Register notice.

2 .'t is requested that each speaker identify himself

3 and use a microphone so that his undying words can be

4 appropriately recorded.

~

5 We ha ve alloca ted time on the schedule for

6 presentations f rom interested members of the public. At

7 this point I am supposed to ask if there is anyone who would

8 like to make such a presentation.

9 Is there?

10 (No response.)

11 MR. KERR: I see no hands at this point so I will

12 assume that nobody wants to make a public presentation ;

13 unless I hear to the contrary.

14 We will proceed witu the meeting. The first part

15 of the procedure I guess is for me to ask if any of my

16 esteemed colleagues want to make any additional statements

17 at this point?

.18 (No response.)

19 MR. KERRs I see no indication that they do so I

|
20 will turn things over at this point to Mr. Sullivan of the

i

21 NRC staf f.
<

22 Mr. Sullivan. -

I 23 MR. SULLIVAN: Thank you, Dr. Kerr.
r

24 At this point I think it might be a good idea if I

25 introduce the people here at the table from the staff.

f)J

'
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() 1 To my immediate right is Mr. Satish Aggravh1 of

2 the Electrical Engineering Branch, Office of Nuclear

3 Regulatory Research. he was the task leader for the rule.

4 I am Don Sullivan. I am Acting Chief of the

5 Electrical Engineering Branch.

6 To my immediate left is Al Hintze who is the task

7 leader for the regulatory guide and he is a member of the

8 Instrumentation and Control Branch in the Research Office.

9 To his left is Ed Wenzinger who is the Chief of

to the Instrumentation and Control Branch.

11 To his lef t is Zoltan Rosztoczy who is Chief of

12 the Equipment Qualifications Branch at NRR.

13 There are also a number of other people from the
,_

14 staff that I won't take the time to introduce but they are

15 down here to assist us in the overall presentation of the

16 rule to the committee.

17 At this time we would like to make a presentation

18 to the committee. Mr. Aggarwal has prepared a

19 presenta tion. So if we may, I will turn it over to

20 Nr. Aggarval.

21 MR. AGGARWAL. Good afternoon, Mr. Chairman. My

'
22 name is Satish Aggarwal.

23 At the outset I would like to explain the need for

) 24 the proposed rulemaking on equipment qualifications.

25 As you know, the current general requirements for

O

ALDERSON REPORTING COMPANY,INC,
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(} 1 qualification of electric equipment important to safety are

2 found in general design criteria 1, 2, 4 and 23 of Appendix

3A to Part 50, Sections 3 and 11 if Appendix B to Part 50,

4 and 10 CFR 50.55(m), subparagraph (h ) .

5 The NRC has used several methods to ensure that

6 these general requirements are met for electric equipment

7 important to safety.

8 For the oldest plants qualifications were based on

9 the fact that electric components were of high industrial

10 quality .

11 For plants after 1971 qualification was judged on

12 the basis of IEEE 323-1971. However, no regulatory guide

13 was ever issued endorcing IEE 323-1971, although some of the
(3\J 14 pla nts, as I recall, made references to different standards

15 in their FS ARs.

16 For plants whose safety evaluation reports were

17 issued af ter July 1, 1974, the Commission had issued

18 Regulatory Guide 1 89 which, in most respects, endorses IEEE

19 323-1974.

20 Currently the Commission has underway a program to

I 21 re-evaluate the qualification of electric equipment
|

22 important to safety in all operating reactors. As a part of'

23 this program the staff has developed r. ore definite more

| O
k_) 24 definite criteria for the environmental qualifications.

25 In 1979 DOR guidelines were issued. In addition,

the staf f has issued NUREG 0588. In its memorandum and
(}

!

!

|
ALDERSoN REPORTING COMPANY,INC,
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,

1 order CLI 80-21 issued on May 23, 1980, the Commission()
2 endorsed the staff action to use the DDR guidelines to

/~' 3 review operating plants and NUREG 0588 to review th e

4 problems under licensing review.

5 Further, the Commission ordered that these two

6 documents, namely, DOR guidelines and NUREG 0588, form the

7 requirements that licensees and applicants must meet in

8 order to satisfy those aspects of Appendix A tha t relate to

9 the environment qualification of electric equipment

10 important to safety.

11 The Commission directed the staff to proceed with

12 the rulemaking on environment qualifications of electric

13 e quipment.

(3
14 Nr. Chairman, as you know, these specific methods\"

15 for qualification of electric equipment have not been

16 explicitly codified as requirements in an NRC regulation.

17 The purpose of the proposed rule is to codify the current

18 NRC practice with respect to qualification of electric

19 equipment important to safety.

20 The proposed rule will apply the same uniform

21 criteria to all operating nuclear power plants and plants
| \

22 for which application has been made for a construction

23 permit or an operating license. Upon publication of the

) 24 final rule, the DOR guidelines and NUREG 0588 vill be
i
! 25 withdra wn.

Mr. Chairman, the regulatory guide 1.89 has been
(])

|

|
|

ALDERSON REPORTING COMPANY,INC,
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() 1 revised to provide guidance on methods acceptable to the NRC

2 staff for meeting the requirements of the proposed rule.

3 Both of these documents, the proposed rule and the proposed

4 revisions to Regulatory Guide 1.89, are being presented to

5 you this afternoon for your review and comments.

6 With this introduction, let me state the

7 highlights of the proposed rule first.

8 (Slide presentation.) .

9 The proposed rule, Section 50.49, will be included

to as an amendment to 10 CRF SO which will read " Environment

11 and seismic qualification of electric equipment important to

12 saf ety for nuclear power plants."

13 Mr. Chairman, as you see, the proposed rule covers

- 14 both environmental and seismic qualifications of electric

15 equipmen.t important to safety.

16 The next slide, please.

17 Electric equipment important to safety means those

18 electrically operated, actuated or energized components

19 necessary for the proper operation of systems important to
.

20 saf ety.

21 Such systems include systems required to mitigate

l 22 the consequences of an accident and those systems whose

23 failure of malfunction could cause an accident or cause an

() 24 accident in process to worsen.
"

25 Next slide, please.

O

ALDJRSON REP')RTING COMPANY,INC,
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|

() 1 Included are systems required for reactivity

2 control, systems required f or reactor and process system

3 heat control, systems required for containment isolation,

4 systems required f or maintaining containmen t integrity,

5 systems required for preventing rignificant release of

6 radioactive material to the environment, instrumentation

7 essential for operator action in accomplishing one througn

8 five and equipment that could fail in such a manner that the

9 f ailure would prevent the proper operation of equipment

10 important to safety or mislead the operator.

11 The next slide, please.

12 A list of electric equipment important to safety

13 shall be prepared and maintained in a central file. This

14 list shall, as a minimum include three basic itemsa the

15 performance characteristics; the rance of voltage, frequency

16 and other electrical characteristics; and the environmental

17 conditions.

18 The next slide, please.

19 The qualification program shall include the

20 followings known synergistic effects.

21 Er. Chairman, please note that the key word is

22 "known. " Effects resulting from dose rates and from

23 different sequences applying quantification test parameters

24 are known today and should be accounted for in the

25 qualification program.

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE, S.W, WASHINGTON, D.C. 20024 (202) 554-2345
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f)
1 N o . 2, aging.

1
'

2 HR. KERR: I must say I am glad NRC is not

3 requiring unknown synergistic ef fects to be listed.

4 (Laughter.)

5 MR. AGGARWAL. No. 2, aging. Aging considerations

6 based on seismic and dynamic loads shall include a

7 justifiable number of operating basis earthquakes and other

8 dynamic cyclic loading effects.

9 The next slide, please.

10 Other factors are margins, tempra ture and

11 pressure, humidity, chemical effects, radiation, submergence

12 and seismic and vibratory loads.

13 Witn regard to margins I would like to state that

/ - 14 the margins should::

15 (a) account for uncertainties associated with the

18 use of analytical techniques in deriving environmental

17 parameters when best estimate methods are used.

18 (b) should account for uncertainties associated-

19 with defining satisfactory performance, for example, where

20 only a few units are accepted.

| 21 (C) account for variations in the commercial
|

22 production of the equipment.

23 (D) account for the inaccuracies in the test

A
() 24 equipment to assure that the calculated parameters have been

|
! 25 adequately enveloped.

| ([)
L
i

ALDERSON REPORTING COMPANY,INC,
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() 1 Each item of electric equipment important to

2 safety shall be qualified by one of the following methods:

/x 3 (1) Testing an identical item of equipment.

L)
4 (2) Testing a similar item of equipment with a

5 supporting analysis to show that the equipment to be

6 qualified is acceptable.

7 (3) Experience with identical or similar equipment

8 under similar conditions with a supporting analysis to show

9 that the equipment to be qualified is acceptable.

10 (4) Analysis alone, r:1bject to the approval of the

11 NRC staf f in the f ollowing cases

12 (1) Type testing is precluded by the physical

13 size of the equipment or by the state of the art;

O 14 (ii) the equipment was installed prior to May

| 15 2" , 1980.

16 The next slide, please.

17 Installed electr,1c equipment important to safety

18 shall be subjected to adequate programs of preventive

19 maintenance and quality assurance, including routine

20 maintenance to minimize dust accumulation that could degrade

21 the ability of the equippent to function properly.

22 A record of the qualification shall be maintained

f 23 in a central file to permit ve rifica tion.

1 (%
| \_) 24 At this time to Bevision 1 to the Regulatory Guide
!

25 1.89 and the highlights.

O

ALDERSON REPORTING COMPANY,INC,
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() 1 Ihe next slide, please.

2 MR. KER *: According to my watch you have read to

3 us now for about fiv e minutes material which' I think we

4 have. I don't object to that if you think that is a most

5 efficient use of your time, but an alternative migh t be to

6 refer to the written material and select those things that

7 you think require emphasis because I assume that not

8 everything written aere should have equal emphasis.
.

9 MR. AGGARWAL: That is true and this is what I

10 propose to do for the Regulatory Guide 1.89, sir.

11 With regard to Revision 1 to the regulatory guide,

12 the scope of the guide is changed to include qualification

13 of all electric equipment important to safety and net just

14 Class IE equipment.'-

15 MR. KERRs Wait a minute. Where do I find that?

16 MR. AGGARWAL This is the title of the guide now,

17 1.89, which as previously issued applied only to Class 1E

18 equipment.

19 MR. KERR Now it applies to equipment important

20 to saf ety?

21 MR. AGGARWALs That is right.

22 It is the staff posi tion tha t Cla ss 1E is a subset

23 of equipment important to safety.

Oi
(,j 24 MR. KERR I am sorry, is a what?

25 MR. AGGARhAL: It is a staff position that Class

O

ALDERSON REPORTING COMDANY,INC,
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() 1 lE is a subset of equipment important to safety.

2 MR. KERRs Thank you.

~s 3 MC. AGGARWAL: Guidance is also provided in

4 establishing containment pressure and temperature envelopes ;

5 inside containment for a LOCA. It is noted that high

8 pressure is not necessarily a limiting condition.

7 Guidance is also provided in establishing

8 containment pres 'ar e and temperature for a main steamline

9 break.

10 Guidelines for chemical spray solutions are

11 provided .

12 These are contained in SRP Section 6.52. It

13 should be noted that for plants which use demineralized

14 water as a spray solution, the effect of the spray should

15 also be considered.

16 The next slide, please.

17 The radia tion source term has been updated based

18 on the THI-2 experience and guidance in using that term is

| 19 provided.

i 20 For a LOCA where the break cannot be isolated we
1

21 have provided a composition, and also for a LOCA where the

i 22 break can be isolated and for all other design basis

23 acciden ts.

O)\_ 24 The next slide, please.

25 A source term to be used in the qualification of

,

|

|

ALDERSON REPORTING COMPANY,INC.
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^

(} 1 certain high-range accident monitoring instrumentation is

*2 also provided.

3 Acceptable of fractional release for each group is

4 given in the regulatory guide.

5 Equipment located outside containment exposed to a

6 recirculating fluid system ---

'

7 HR. KERR Excuse me. Is that wording sequence

8 the word the one you had intended, rather than "an

9 acceptable fraction of"?

- 10 HR. AGGARWAL: Sir, would you repeat the question.

11 HR. KERE: It would appear to me that the head

12 aight be " Acceptable f raction of" rather than " Acceptable of

13 Fractional."
("%kJ HR. AGGARWAL: Yes, sir. That is a typing error.14

15 You are right.

16 HR. KEdR Thank you.

HR. AGGARWAL: Equipment located outside*

18 containment exposed to a recirculating fluid system should

19 be qualified to withstand the radiation equivalent to that

20 penetrating the containment, plus the exposure from the

21 recirculating fluid.

22 Equipment that may be exposed to low-level

23 radiation doses, below ten to the f ourth power rads, should

() 24 not be considered to be exempt from radiation qualifications

25 unless analysis supported by test data or operating

O

ALDERSoN D"coRTING COMPANY,INC,
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(). 1 experience is provided.
t
'

2 The next slide, please.

/''. 3 Guidance in establishing environmental conditions

-Q
4 outside containment is provided.

5 The staff position in qualifying equipment in a

6 mild environment is that testing is not required.

7 Design / purchase specifications which contain a
1

6 description of f unctional requirements of i ts specific

9 environmental location duirng normal and abnormal

10 environmental conditions will generally be acceptable.

11 Recently, Mr. Chairman, the staff met with

12 approximately 600 re resentatives f rom utilities, industries

13 and ACES. We presentad the proposed rule and the proposed

O 14 revisions to the regulatory guide at this meeting. At this

15 meeting we lea rned that there was a confusion about the

16 seaning of mild environment.

17 They started therefore proposing to add the

18 following definition on a mild environment.

19 The next slide, please.

20 At this time I would like to pass e*<er ---

21 Yes, sir. -

22 MR. ZUDANS: I have one question on this slide. I

23 just wanted to make stre that Item VIII only refers to

24 enviro. mental qualifications and not seismic testing.

I 25 MP.. AGGARWA14 That is right. I am going to have

| ()
.

! ALDERSON REPORTING COMPANY, .NC,
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3 1 a definition.(V
2 Could you please pass this definition over to the

3 other members.

%)'
4 (The " definition" was distributed.)

5 MR. AGGARWAL: The proposed definition is: A mild

6 environment is an environment that, under any postulated

7 accident condition, would be no more severe than the

8 environment that would occur during normal power plant

9 operation or during anticipated operational occurrences.

10 At this time, Mr. Chairman, I would like to invite

11 Your attention to page 9 of the rule, Enclosure A.

12 MR. KERR: This is page 9, Appendix A?

13 MR. AGGARWAL: Of Enclosure A.
13
U 14 MB. KERR I have an Appendix A entitled ' " Methods

15 for Calculating." Is it that?

16 MR. AGGARWAL: No, sir, this should be in the

17 front of the whole package.

18 MR. SULLIVAN: It is in the rule proper, Dr. Kerr,

19 Enclosure A.

20 HR. AGGARWAL: Page 9.

21 MR. KERR: Okay.

22 MR. AGGARWAL: Do all of the members have the

23 riaht page now?

A,

| V 24 MR. KERR: It begins " Testing on identical item of
.

25 equipment?

'

s

|

l
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C 1 MR. AGGARWAL: That is right.

2 Under paragraph (e) of (4) with begins with

f3 3 " Analysis alone," does everybody have that?'

t /

4 Okay, the line two reading " Prototype equipment is

5 not available" vf.ll be deleted f or clarity.

6 It may also be noted that some editorial changes

7 will be made prior to the publication of the proposed rule

8 and the guide.

3 Now, I would like to answer the question of

10 replacements parts.

11 Components which are part of equipment

12 qualified ---

13 ER. KERR: Are you referring now to some part of

)
14 the publication, or is this separate?

15 MR. AGGARWAL: This is included, sir, in the 1.89.

16 MR. KERR What page?

17 HR. dINTZE It is in the implementation section.

18 I believe it is 17 or 18. Page 17.

19 MO. AGGARWAL: Thank you, A1.

20 Components which are part of equipment qualified
i

21 as an assembly, for example, in a motor starter which is a

22 part of a motor control center qualified as a whole, may be

23 replaced with components of the same design. If compoinents

fs
d 24 of the same design are not used for replacement, the

|
25 replacement component should be designed to meet the

O
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i

{} 1 performance requirements and be qualified to meet the

2 service conditions specified for the original components.

3 Mr. Chairman, I would like to point out that there
<~)

4 are no outstanding technical issues among the hRC staff,

5 namely, the Office of Nuclear Resesrch, NRR and ICE related

6 to the proposed rulemaking package presented to you today.

7 MR. KERRa Are there any outstanding nontechnical

8 issues?

9 MR. AGGARWAL4 No, sir.

10 HR. KERR: What is meant by'that statement that

11 You just rsad where you said components which are part of

12 equipment may be replaced with components of the same design

13 if components of the same design are not used for
N

14 replacement? What does "of the same design" mean?

15 MR. AGGARWAL: Same means a similar design.

16 Dr. Rosztoc=y, would you like to explain or expand

17 on that issue?

18 MR. KERRs If I were trying to apply this rule I

19 wculdn't know what was met by the statement. It is hard for

20 me to see that something can use as a replacement part

21 something that isn't of somewhat similar design or otherwise

22 it is not a re placemen t part. So I don't knew what the

23 meaning of the same design is. How does a Farson who is
~

(%
(_) 24 buying replacement parts interpret that? I don't know what

25 the staf f hand in mind and that is what I am trying to find

ALDERSoN REPORTING COMPANY,INC,
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-

(] 1 out.
v

2 MR. ROSZTOCZYa It appears to me, Dr. Kerr, that

3 probably some improvement in the wording in that area would.

4 be useful. Basically what we are saying is tha t if you are

5 replacing an equipment that has been qualified as a unit

6 with another equipment, then that equipment also has to be

7 qualified.

8 But if you are replacing a subcomponent from a

9 unit that was qualified, then you can replace it with

10 another subcomponent provided the requirement under which

11 the subcomponent was manufactured and tested meets the

12 requirements that the previous component satisfied.

13 MR. KERR That is probably very clear to people =

14 who have te make the rule work. it just seems to me that

15 one could avcid this ambiguity by saying replacement parts

16 have to be qualifleo. What do you miss when you say that?

17 MR. ZUDANS: The issue is that they dcn't have to

18 be qualified specifically provided that they are designed by

19 the same rules.

! 20 MR. AGGARWAla The same specification, if I might

21say.

22 MR. ZUDANS: They are trying to make it easier.

23 MR. KERR: All of this testing is prototype
f

24 testing. Y o 't don't test the individual items bm ;< Oey go
l

| 25 on the shelf. You do prototype testing. So it seems to me

O.

|

|
.
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(} 1 if you say that a replacement part has to be qualified, I

2 don't see what this is saying other than that.

3 HR. AGGARWAL: I don't have.

4 MR. ROSZTOCZY: I don't have in front of me the

5 words, but basically what we are saying is that if you are

6 replacing a certain piece of equipment, then you are right,

7 the new one has to be qualified. If you are repairing an

8 existing piece of equipment, le t's say you are changing a

9 resistor insido a piece of equipment, then you do not have

10 to go back and requalify the entire equipment just because

11 you replaced the resistor.

12 MR. KERR Why not simply say that if you use a

13 replacement part the replacement part has to be qualified?

(~)>'- 14 There must be something I am missing and there probably is.

15 MR. ROSZTOCZY: We have received many, many

16 questions during the past year of what is an acceptable

17 qualification f or the replacement part. Does it mean that

18 now they have to send the whole equipment out again and

19 qualif y it? Does it mean that the replacement part has to

20 be sent out and has to be qualified to all the various

21 environmental conditions which u re specified in the plant

22 analysis or is it enough to replace it with a part that

23 meets the same standards as the part that was there

24 originally?

25 MR. KERRs But what does qualified mean if it

O
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() 1 doesn 't mean that? If it meets the same standards it is

2 qualified, isn 't it? |

3 MR. HINTZEa Actually, Dr. Kerr, we do state that
.''}/

4 if you will look at Item 3 under implication. Replacement

5 components or spare parts used to replace presently

6 installed equipment or components should be qualified to

7 existing standards unless there is sound reasons to the

8 contrary. What we br.ve tried to do in this implementation-

9 is cover everything from plant one to all future plants.

1,1 Does that help?

11 MB. WENZINGER: The problem I think you are

12 wrestling if the f act that when you qualify a niece of

13 equipment to start with you don't take out each individual
,

14 piece like individual resistors and so forth. You qualify~'

15 the entire assembly. The problem comes out if you don't

16 replace the entire assembly.

17 MR. KERR4 But even when you qualify the whole

j 18 assembly , at least if I understand this, and I probably

|
19 don ' t , you don't run every one of these pieces of equipment

|
20 through testing. You do a prototype testing, don't you?

21 MR. WENZINGER: That is correct.

22 MR. KERRs Now, once you have tested the prototype

23 then everyt hing else that is like that presumably is

"%
(d 24 qual,1fied.

25 MR. WENZINGER: that is correct. But you it if

(
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() 1 you are not replacing the entire assembly but only a piece

2 of it,

3 MR. KERRa Look, if I take out resistor "A" andg^)'
V

4 replace it by resistor "B" which is exactly like resistor

5 "A" then it seems to me I will still have the same equipmen t

6 as f ar as qualification is concerned.

7 MR. WENZINGERa We agree.

8 3R. KERRs So I don'' see what one would lose by

9 saying that replacement parts must be qualified.

10 ER. WENZINGER: Because replacement parts were not

11 qualified in an individual test to start with.

'

12 MR. KERR It seems to me that by implication they

13 were because were they not able to resist the environment or

14 aging or whatever they would have by nature disqualified the

15 whole system.

16 MR. WENZINGER: That is correct.

17 MR. ROSZTOCZY4 Dr. Kerr, you are absolutely righ t

18 that they have to be qualified. That is fine. But then we

19 have received a number of questions of what does it have to

20 qualify to. We are trying to address the second part also.

21 Let me take an example. Let's assume that the

22 equipment is exposed to a certain temperature environment

23 which reaches 300 degrees for some time. So when you

24 qualif y the whole equipment you expose it to a similar

25 temperature environment. If there is a transistor somewhere

O
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( }) 1 inside this equipment that transistor might not see anything

2 more than 150 degrees because it is inside the equipment and

fg 3 the temperature inside didn 't reach higher variants. But it~

O
4 was not qualified to a specific curve. It was simply bowed

5 to some general specification.

6 What we are trying to say is that this transistor

7 can be replaced by another one provided the specification

8 written for the new is not more lenient than the

9 specification that was written for the original part. This

10 provides just a little extra information belond what you are

11 looking for.

12 MR. KERR It seems to me that the second sentence

13 does require the qualification of the individual component
[_
'" 14 when it is not of the same design. Or does it?

!

15 MR. ROSZTOCZYa It requires only a design

16 specification which is at least as stringent as it was for

17 the original part.

18 MR. KERR: Well, it says it should be designed tc

19 meet the performance requirements and be qualified to meet
'

l 20 the service conditions. Now if being qualified doesn't mean

21 being qualified, what does it mean?

22 MR. ROSZTOC Y: Yes, in that sense certainly.

23 They means that no rmally when they, for example, manufacture

24 transitors then they are going to check that it meets the

25 design requirements, yes.

O<J
|
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I'') 1 MR. KERRs So qualifies in tha; sentence doesn't
v

2 mean the same thing as qualfied in the first sentence where

(~~S 3 you talk about qualified as an assembly. Q ualified there

(m/
4 just means it is designed?

5 MR. ROSZTOCZY4 The assembly is exposed to the

6 conditions that you would expect to see in the plant. A

7 subcomponent can be designed to lower conditions than this

8' because it is inside of an equipment and might not be

9 exposed.

10 Through the original testing it was established

11 that the subcomponent which was designed, let's say, to a

12 lower temperature level, survived the actual test of the

13 equipment. Because of this if you put in a new component,
/~N
k- ' 14 which is at least as good as the old one was, then there is

15 no need to requalify the equipment. It is enough only to

16 test and assure that the new piece meets the same design

17 req uirements.

18 HR. ZUDANS: I think the word " qualified" is used

19 twice in dif ferent contexts. The first time qualified to

20 the standards really means that it satisfies the standards
:

|
| 21 for design. When you use the word " qualified" in a much
1

22 braoder sense you qualify it to the environmental conditions

,

23 in the plant. I think those words should not be used in
i f

( 24 th at way.

25 When you say here " qualified 'o the existing.

t"'\
kj

|

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345

--
-. _.



24

(]) 1 standards," you had better say the worde " satisfies the

2 existing standards" or " complies with the existing

3 standards," or any other word other than " qualified."

4 MR. ROSZTOCZY: I think we are in full agreement

5 with the comment that some improvement in the wording of

6 this paragraph would be helpful.

7 MR. AGGARWAL: Let me put it this way. We

8 actually attempted to clarify hundreds of questions that

9 vere posed to us in the past few years and it seems the

10 words ha ve created some confusion. I will be willing to

11 reword and modify to convey what has been discussed here.

12 May I proceed further?

13 MR. KERR: Go ahead, sir.

14 MR. AGGARWAL: Dr. Kerr, finally let me discuss

15 the impact of this rule on the industry.

16 MR. KERRs I am sorry, the irpact of?

17 MR. AGGARWAL: Of this rule, proposed rule on the

18 ind ustry.

19 MR. ZUDANS: Could we look at your redefinition of

20 mild environment?

21 MR. AGGARWALs Sure.

22 MR. ZUDANS: I don't have any qua3ms with it. I

23 know what you mean by it. I am just wondering wheti.er the

24 last three lords, "anticipa ting operational occurrences,"

25 are uniquely defined. That is liable to put you in trouble

O
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(-) 1 more than the others.

2 What you are saying is that a mild environment now

3 is the one -- no, that is different. I guess the AIF's
f-~)

'

(
4 position is different, the rules. Can " anticipated

5 operational occurrences" be precisely defined so that we

6 really k now ---

7 MR. SULLIVAN: In Appendix A to Part 50 it is in

8 f act defined.

9 MR. KERR: I don't see what the parenthetical

10 phase has to do with it. If I understand it, and again I

11 may not, it would mean the same thing if one said a mild

12 environment is an environment that would be no more severe

13 than, because I think that is what it means. So I don't see

14 why one puts in that qualifying phrase "under any postulated

15 accident condition.

16 MR. ROSZTOCZY: Dr. Kerr, the dividing is a little

17 bit different in that we are saying what the conditions are,

18 what the actual numbers are, temperature and radiation

19 alsoo That is not the dividing line but whether the

20 conditions that the equipment experiences after an accident

21 is unusual.

22 If there is an equipment which is always at 200

23 degrees, operates always at 200 degrees ---

() 24 MR. KERR: Are you telling me what it is that you
,

25 are trying to say or what you think that sentence says?

O
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1 ER. ROSZTOCZY: Both.j}
2 MR. KERRs Okay.*

-s 3 MR. ROSZTOCZY4 The approach is that equipment

(J 4 which would be exposed following an accident to similar

5 environmental conditions, that it is being exposed during

6 the operation of the plant either as a normal operation or

7 through operational transients that we expect the plant is

8 going to sae, for example, lots of power, then there is no

9 need to have necessarily separate qualification testing but

10 qualification by experience could be used.

11 Therefore, it doesn't matter what the temperature

12 is. If it is always at th e tem perature we don't expect the

13 equipment to fail under the same conditions like after an

O'
\/ 14 accident.

15 On the other hand, if there is ---

16 NR. KERR I sure don 't see all that in that

17 sen tence .

18 HR . ROSZTOCZY It is all there, it is just very

19 concise.

20 (Laughter.)

21 MR. KERR Take out that phrase "under any

22 postulated accident condition" and read it and tell me what

23 is missing. If you tried "A mild environment is an

() 24 environment that would be no more severe than the
25 environment that would occur during normal power plant

O
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{} 1 operation or during anticipated operational occurrences,"

2 what is missing when you read it that way?

3 MR. SULLIVAN: What is missing is a particular

O)
4 time. We are saying that at the particular time of a

5 postulated accident for which that equipment must operate.

6 MR. KERR Look, if you are talking about an

7 environment that would occur during normal power plant

8 operation or during anticipated operational occurrences you

9 aren 't talking about an accident.

10 MR. SULLIVAN: That is correct.

11 MR. KERR Now it says a mild environment is an

12 environment that would be no more severe than the

13 environment. If you are talking about under any postulated

14 accident conditions, that is not during normal power or--

15 anticipated operational occurrences.

16 HR. SULLIVAN: Well, the idea we were trying to

17 get across was that if you had a postulated accident, and

18 let's take an extreme case, a LOCA accident. Okay, then in

19 the control room there would not be, for example, any change

20 in environment. So the equipment would not be subject to

21 any potential common mode failure at the time.

22 MR. KERR My suggestion of taking out the phrase

23 certainly wouldn' t interfere with the meaning there.

() 24 MR. SULLIVAN: I think what we can do is simply

25 say that at no time it would be any more severe or something

O
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(Vl
1 like that.

2 MR. KERRs Tell me what you leave out by just

3 throwing out that phrace? What is it you neglect?

~.!
4 MR. SULLIVAN I don't think we leave anything out

5 that is ---

6 MR. KERR4 I am not trying to tell you what you

7 vant to say. I am trying to understand what it is you are

8 saying. .

9 MR. HINIZE: Let me ask this question. If we lef t

10 it in does it cause confusion?

11 MR. KERR: Well, it causes confusion because

12 usually when I see a phrase that involves two, four or five

13 words I think it is supposed to carry some meaning and it

nv 14 doesn 't carry any meaning to me if what you mean is that the

15 environment is the environment you see during normal

16 operation or anticipated transients.

17 MR. SULLIVAN: All all times. At all times during

18 plant operation, including an accident, then that is

19 correct. The idea is that the postula ted accident condition

20 does not impact upon the equipment that has to operate.

21 MR. KERBS It seems to me you either have an

22 accident or you don't have an accident. Now, is the

23 environment we describe as mild the environment you have

24 during normal opetation or during an accident?

25 MR. SULLIVAN It is both. The environment we are
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400 VIRGINIA AVE S.W., WASHINGTON, D.C. 20024 (202) 554-2345

- _ - _ _ _ _ _ _ _ _ _ _ - .



_ _ _ _ _

29

('T 1 talking about,for example, in the control room ---

(/
|

'

2 MR. KERR: If you are saying that this is an

3 accident that does change the normal environment, then it
7-)
V 4 seems to me you cover everything by saying the environment

5 is the one that you see during normal operation.

6 MR. ROSZTOCZY: Dr. Kerr, the emphasis is on

7 following a major accident like a loss-of-coolant accident.

8 There may be parts of the plant that will experience quite

9 dif ferent environments than previously, but there will be

10 some parts of the plant which will not experience such an

'

11 environment.

12 MR. KERRs I am with you up to now all the way.

13 MR. ROS7TOCZY: So the emphasis is even in case of

(O'/ 14 a major accident, if the environment doesn 't experience more

15 than it previously did ---

16 MR. KERR I understand that. But now let's ask

17 how do I describe that environment that doesn't experience

18 any change. It seems to me that I can describe it by saying

19 it is the normal environment that the plant sees during

2C 'sormal opera tion .

21 MR. AGGARWAL: We can say that.

22 MR. SULLIVAN: We agree.

23 MR. ZUDANSs There is just one problem.

() 24 MR. KERR Maybe I am missing something subtle.

25 MR. ZUDANS: I think what they are trying to do is
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() 1 they are trying to say that there could be accident

2 conditions that could be considered as normal environment in

3 certain areas. A mild environment is such as found during
-}
~j

4 normal operation and anticipated operating occurrences.

5 Then there could be accidents where they environment does

6 not deteriorate. So you want to allow to be able to talk

7 about a mild environment even in those accident cases. That

8 is why that "under any postulated accident condition."

9 MR. KERR But what environment do you have when

10 you have that accident? The environment is the normal

11 environment.

12 MR. ZUDANS: That is correct.

13 MR. AGGARWAL: Dr. Kerr, I am convinced that the
A

14 words "under any postulated accident condition" do not'

15 convey any significant meaning or contribute anything to the

16 definition. We therefore will be willing to delete it.

17 MR. ZUDANSs Now wait a minute.

18 (laughter.)
i

19 MR. ZUDANS: You are going to be in trouble

20 because they are not going to allow any accident conditions

21 to be treated as mild environment and you cannot live with

I
! 22 tha t.

. 23 MR. AGGARWAL: No, that was not intended. What we
t

24 are saying is a mild environment is an environment that

i

| 25 would not be more severe at any time than the environment

LO
!

|
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1 that sould occur during the normal plant operation. The{}
2 words "at any time" should take care of the definition.

3 MR. ROSZTOCZY: At any time including the

4 accidents.

5 MR. AGGARWAL: Is that a happy compromise?

8 MB. KERR: I think I understand what you are

7 saying.

8 MR. AGGARWAL: Thank you.

9 MR. KERR: That is an interesting definition of

10 mild but I will accept it since you provide it.

11 MR. SULLIVAN It is a slight misnomer, quite

12 f rankly. It really has to do with a change racher than how

13 mild it is.

(")%(- 14 MR. LlPINSKI: May I suggest a two part

15 definition. One, is to define this milder environment as

16 being the one that is there during normal plant operation or

17 during anticipated operational occurrences and then you

18 simply add another statement saying if under postulated

19 accident conditions it does not change then it is qualified

20 to the mild environment.
i

21 HR. KERR: That requires another reg. guide.

'

22 (Laughter.)

23 MR. LIPINSKI: It simply separates into two parts,

() 24 two thoughts into two pieces, namely, defining the mild

25 environment and then continuing that the postulated accident

G
C'
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1 condition if the environment doesn't change then it is stillPd
2 qualified to the mild environment.

3 MR. KERR Good point.

V
4 MR. HINTZEa Well, tha t presents a problem because

5 it might change but not beyond an anticipated operational

6 occurrence.

7 MR. LIPINSKI That is what you are saying.

8 MR. HINTZEs Well, you can't just say that it

9 doesn't change. You would be in trouble if you just said

10 tha t.

11 MR. LIPINSKI I have defined the mild

12 environment . If I have an accident condition and the

13 accident condition does not cause the environment to go

14 beyond the mild environment, then it is qualified to the

15 mild environment. The environment has been defined to

16 include both of these cases.

17 MR. KERR Good point.

18 Continue, please, sir.

19 MR. AGGARWAL Thank you, Dr. Kerr.

20 Finally, let me discuss the impact of the rule on

21 the industry.

22 The value of this proposed rule is that the

23 industry will have clearly specified requirements to follow

pQ 24 with respect to the qualification of electric equipment

25 important to safety. This, in turn, should ease the

O
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1 licensing process for industry by eliminating delays()
2 resulting from misinterpretation of NRC's requirements.

3 If the final rule is publishad as presented to you-

'~' 4 today - the rule will have no impact on the industry because

5 of backfit. The licensees are currently required to meet

6 the provisions of the DOR guidelines and NUREG 0588 with

7 respect to qualification of electric equipment'by June 1982.

8 However, as a result of public comments, if the

9 final rule is dif f erent than what is presented to you today,

10 the rule may have considerable impact on the industry

11 because of the backfit.

12 Mr. Chairman, finally I would like to point out

13 tha t the staff is proposing to revise Regulatory Guide 1.100
(-
k- 14 in the near future. At that time we will address the

15 question of aging prior to seismic testing.

16 Thank you."-

17 This is the end of my presentation and if there

18 are any questions we will be happy to answer them.

19 NR. KERE: Thank you, Mr. Aggarwal.

20 Does the staff have any more comments that anybody

21 else wants to make at this point general in nature?

22 (No response.)

23 MR. KERR: Does anybody in the ACM corner have any?

() 24 (Laughter.)

'

25 (No response.)

[)
| %/

!

ALDERSON REPORTING COMPANY,INC,

|
400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (f.i,2) 554 2345

- - - - - - - - . - - - - -__, _ -- . . _ _ ___ _



I

|

34

I

1 MR. KERR: What I would propose then is that we go(}
2 through this, but first I guess I should ask the

- 3 consultants. Do you gentlemen have any general comments

4 rather than specific comments on parts of the guide or the

5 rule that you want to make?

6 (No response.)

7 MR. KERR: 'All right. I would propose then that

8 we sort of do a page-by-page look at the rule and regulatory

9 guide with any comments or questions as we go through it.

10 I think I have one question that I guess is

11 general, Mr. Aggarwal. The statement you made was that this

12 rule would have no impact on operating power plants because

13 it really just codifies existing practice.

14 MR. AGGARWAL: Dr. Kerr, I stated the current NRC

15 practice rather than the existing practice. When I am

16 saying current ---

,

17 MR. KERR What is the difference between current

i
18 practice and existing practice? You are losing me here.

19 MR. AGGARWALs At this time the applicants are

20 required to meet the requiremeats laid down in NUREG 0588
| 21 and the DOR guidelines. The rule as presented to you and
l

22 the reculatory guide presented to you, for example, the

23 source term in respect to radiation is different as compared

() 24 t o NUREG 0588. There is a sta temen t in the rev ula to ry guide'

25 that as the research progresses and we find that certain
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1

f'T 1 changes are needed they will be made.
(_/

2 So my statement to you at this time is that the

g- 3 proposed rule as presented to you today will not have any
(,/

4 impact if those requirements which are laid down in the DDR

5 guidelines and the NUREG 0588 are met. Should there be a

6 change in terms of cource term or ani other changes which we

7 may have to make as a result of public comments, then

8 definitely there will be some impact.

9 MR. KERRs I guess it would be helpful to me in

10 sort of judging what it is we are trying to accomplish if I

11 knew why this rule was deemed necessary by the staff. Has

12 the staff seen in operating experience up to date a lot of

13 dif ficulty because electrical equipment was not properly

(''- 14 qualified or has there been a lot or misunderstanding or do

15 you see existing or potential situations in which lack of

16 qualification is likely to cause a great deal of difficulty?

17 ER. AGGARWAL: That is correct, Dr. Kerr.

18 MR. KERS: I am sorry, what is correct?

19 MR. AGGARWAL4 That we had problems?

20 MR. KERR Have you had licensing problems or

! 21 saf ety problems? The two are different in my mind.
I

22 MR. AGGARWAL: Dr. Rosztoczy, at this time would

23 you like to state the position of NRR?
t fs

24 ER . ROSZTOCZY : Dr. Kerr, we have recently
! (_)
|

25 completed a review of the equipment qualification status of

)

;
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1 all the operating plants. This included somewhat more than
s

2 70 plants.

3 MR. KERRs Dr. Rosztoczy, I guess I didn't ask myc)
"'

4 question well. It is one thing to go through and find out
\

5 what the records in the plants show. My question was have

6 plant experiences, breakdowns of equipment, lack of

7 operation, whatever, convinced you that existing equipment

8 is in bad shape and that it needs to be improved and that

9 the way to improve it is to inaugurate this program ?

10 MR. ROSZIOCZY: There have been some failures, but

11 you have to recognize that the main work rhich has been done

12 for the harsh environment covers loss-of-coolant accidents,

13 steamline break and feedline break accidents. These are not
,

\~- 14 events that we expect to see in the plants. We have seen

15 very few of them. So the experience coming from operating

16 plants is very limited because of this.
.

17 We have experienced a much larger number of

18 f ailures in qualification tests which are designed to

19 assimilate these events for the purpose of qualifying the

20 equipmen t. We have seen a fair number of failures in the

21 tests and we have seen some failures in the actual plant

22 cases.

23 MR. KERRs So the large LOCA situation is the one

() 24 that gives one most concern about the possible operation of

25 electrical equipment?

()
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1 MR. KERR: In terms of temperature it would be the(}
2 large LOCA and the large steamline break. Usually the LOCA

3 is a little bit higher. In terms of radiation one of our
f-)-
' 4 main concerns was whether equipment which is close to the

5 circulating fluid lines is properly qualified for the

6 environmental conditions.

7 MR. KERRa Okay. Now, a second question is has

8 there been any effort on the part of Standards or whoever to

9 look at this program and estimate the decrease in risks tha t

10 it is likely to produce?

11 MR. SULLIVAN4 Not on the part of the Office of

12 Research. Therr is no more Office of Standards. I just

13 wan t to make tha t poin t. In the Office of Research, no, as

14 f ar as I know there has been effort to quantify any decrease

15 in risks.

18 MR. KERR: I think averybody involved agreee that

17 this is going to cost a lot of money. It would seem to me

18 that one would want to have some general idea that one would

19 predict a concomitant decrease in risk. Indeed, I was

20 puzzled when I read the value impact statement that no

21 mention was made of this other than a passing statement that
1

l
22 the public health and safety would be enhanced by this rule.

23 I would have expected that one might ask 'somebody

em() 24 to try to balance the risk decrease that ~ was being bought by
!

25 what I would guess might be quite a lot of money. Is this

n
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(~' 1 going to be pretty expensive?
L)s

2 MR. SULLIVAN: Yes. To implement the entire

3 program that Dr. Rosztoczy has underway, yes. All I can say-
,

''' 4 is that in Research we have not done any such study. We

5 have done simply I guess a rather crude qualitative study

8 that the more assurance tha t you have that equipment is

7 qualified, the more assurance you have of safety, but that -

8 is it.

9 MR. KERR: It just seems to me, for exauple, a

10 study of this kind might be helpful in order to establish

11 emphasis in the search of things that one would do first. I

12 don 't have to remind you because you are faced with this

13 every day that we are asking people who operate plants to do

(')/k- 14 a lot of things and they can't do them all simultaneously.

15 This may be an extremely high priority need or it may be a

16 low priority need.

17 It would seem to me that one would need to have

18 some information of that kind in order to know something

19 about resource allocation.

20 MR. AGGARWAL4 Dr. Kerr, by presenting this rule

21 and going to the public for their comment it will give us
,

i
' 22 also some idea as to what in fact they will feel. At this

23 time all we are asking you is go along with us to have it

() 24 published f or public comment.

25 MR. KERR: Well, one of your responsibilities,

Oa
|
|
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r's 1 according to what I read here, is some sort of. rational()
2 eff ort to estimate the risk and the benefit associated with

3 the rule change. What I see in here is pretty cursory. It,

4 says it is going to cost a lot, which could to me mesn

5 anything from $10 to $10 million. I don 't know which o.12r

6 of magnitude we are talking about. It says the public

/ saf ety will be improved.

8 Now, I think for an organization as sophisticated

9 as the N uclear Regulatory Commission now is one could expect

10 a little more quantitative description. I would think in

11 allocating your own resources you would want a more

12 quantitative idea of what is being accomplished.

13 MR. AGGARWALs I think, Dr. Kerr, you have a valid.

() 14 point. But may I point out to you, sir, that all nuclear%

1

15 power plants at this time are required to meet these

16 requirements under the Commission order.

17 MR. KERR4 Well, the Commission could be exactly

18 right and it could be wrong. If it is wrong it will never

'

19 know it until its staf f tells it that it is because the

20 technical capability in the Commission and the time

! 21 available is not such that they can make decisions like this

! 22 unless they have input from people who are experts and that

23 is you guys.

() 24 MR. HINTZE4 The requirements that are included in
.

25 this are no different from what has been required since 1974
!

,

f

I
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.{ } 1 MR. KERR: This may be, but I see a rule, and to

2 se a rule says that either you have had dif ficulty getting

,e 3 people to do this and so you need to get them to do it or

b'
4 something. I guess I don't take altogether seriously a

5 statement that says we are not doing anything different but

6 we have to have a rule.

7 Ny response to that is if you are not doing

8 anything different then why do you need a rule because

9 everybody is busy and it takes a good bit of effort to put

10 it together and get adopted. So there must be some reason

11 f or doing it.

12 NR. HINTZE I don't think the question has been

13 answered directly then because we have been talking about

C)
\' 14 should we qualify at all versus let things go as they have

| 15 been.

16 MR. KERR Or how much should you qualify?

17 NR. HINIZE: You are saying shy do you need a rule

| 18 to do what we are asking them to do.

! 19 MR. KERR: Well, I am not sure that I am asking

20 the right question. You figure out the question I should

21 have asked.

22 MR. SDLLIVAha Well, as I understand your question

23 it is how nuch quantitative risk decrease has there been or

() 24 will there be by virtue of the rule.

25 MR. KERR: And how much is it going to cost the'

()
.
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1 people who are decreasing the risk?
{v]

2 MR. SULLIVAN I don't know that I can commit NRC

3 to this, but we understand your comment, Dr. Kerr and we
: 7-)

! /'' 4 will take it under advisement.

5 MR. KER3 Okay.

6 MR. ZUDANS: I would like to make a small

7 comment. I think that you have to look at the fact that we

8 are talking about equipment that is required to assure tha t

9 the accident consequences are not worse than they are

10 predicted. If any of this equipment fails the risk increase

11 will be dramatic without any analysis.

12 MR. KERR Well, now, for example, I would have

13 assumed that the Rasmussen study would have given some

14 thought to this. Maybe they just ignored it and assumed

15 that everything worked. I don't know. If one could point

16 out and say, hey, the Rasmussen study is off by a factor of

17 ten because they didn't take this into consideration, and if

18 we do now qualify we have decreased risk by a factor of 10

19 or 100 or whatever. That is a quantitative argument. It

20 may not be valid, but I would understand it. I don't see

| 21 anything like that in here.
1

22 MR. ZUDANS: You have to go the other way. You

| 23 are not going to decrease the risk by qualifying. You are

() 24 going to dramatically increase the risk if you don't qualify.

25 aR. KERE: No. You are not gojng to increase the

.h
I
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;

1 risk if you don't qualify because it is sitting there not(}
2 qualified. The fact, by the way, that it is sitting there

7g 3 doesn't necessarily mean it won't work. It just means we

V
4 don 't know. It probably means some of it won't work.

5 It may be that the question I am asking is

6 impossible to answer. I think you are telling me you are

7 haven 't really looked at it very much and there are a lot of

8 reasons maybe why you wouldn't.<

-

9 MR. SULLIVANs We have looked at it in the

10 qualitative manner in that the more you qualify to the

11 presently known technology the better off you are quite

12 obviously. It also it wants you to ensure that the

13 equipment that is there is qualified. Of course, it do(1

14 apply to future equipment that is not just sitting there.

15 Then you have to qualify it to be sure it will work. We
;

16 don't have any numbers but we will look into this.

17 NR. K"RR: Well, other genersi comments?

, 18 (No response.)

|
i 19 MR. KERBS Let's go then to the rule itself and I

:

20 will start on page one of the proposed rule and ask if there

21 are any comments on page one or two or three?
i

22 (No response.)

23 MR. KERRs Page 47

() 24 (No response.)

25 MR. KERR Page 5?

O
!
|
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1 (No response.)(}
2 HR. KERHs Under the part (b) of, what is it,-

3 paragraph something or other, the " Regulatory Flexibility

4 Sta temen t", " Electric equipment important to safety." Hrve

5 you had any comments during the meeting with those with whom

6 you have sat about the ability, given that statement, to

7 identify equipment that needs to be qualified? Will people,

8 given that statement or whatev additional guidance is in

9 the regulatory guide, know which equipment needs to be

to qualified and which doesn't?

11 MR. AGCARWAL: I don't understand the question.

12 MR. KERRs I am looking at page 5, pa ra gr aph (b)

13 which defines electrical equipment important to safety. I

OsJ 14 am askin can a pisnt operator, given this guidance, go in
i

! 15 and pretty readily pick out which is and which is not

16 required to be qualified or does he have to have additional

17 guidance through some sort of learning process in which he

18 sends in the stuf f to qualify and then somebody just stands
I

19 and looks and says, no, that is not enough. We really think

\
20 these ought to be qualified, too.

21 MR. ROSZTOCZYa This same problem has been faced

22 in the ongoing reviews. The guidance given thet. which was
i

23 an IEE bulletin, namely 7901-B, provided a guidance letter

() 24 similar to this one. The wording is not identical but very

25 closely the same.

(

1
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1 Each of the operating plants have identified a
(")%%

2 systems list listing of all those systems which they

3 consider important to safety. That has been reviewed by NBC-

'# 4 and was either accepted or it was suggested that additional

5 systems be added to this.

6 So to answer your question, yes, there has been

7 some dif ficulty and that is now in kind of the final phases

8 of resolution. We hope to resolve those within the next few

9 months.

10 MR. KERR: The way you find out is to have the

11 plant operator make a list and then you look at it and you

12 decide it either is or is not complete and if you approve it

13 it is complete?

(~)\(- 14 MR. ROSZTOCZY: Yes.

15 MR. KERR That is sort of the way it works?

16 MR. AGGARWAL: Yes.

17 MR. KERR So the next generation of reviewers

18 might come up with a different list.

19 MR. ROSZTOCZY: No, because this is not

20 established . This is for a given plant.

21 MR. KERR No. I mean somebody comes in with a

22 new plant and he has to do the same thing. A new reviewer

23 now has to look and he won 't be Rocztoczy but he will be

() 24 somebody else or whoever does the reviewing.

25 MR. R35ZTOCZY: That is why the guidance is

Oks
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1 provided here which says the functions, the basic functions
{}

2 that you have to accomplish and the equipment which is

3 needed f or those basic functions if the one that has to be

'
4 qualified. We tried to make a master list and we did that.

5 We provided a master list as an attachment to the bulletin

6 as a sam ple. But you cannot simply carry a master list over

7 from one plant to another. Sometimes a given plant

8 accomplishes a given f unction with a different system than

9 another or they have a choice to accomplish it by more than

10 ohe system and we are requiring them to qualify one of those

11 systems.

12 MR. KERR I don't think the task is easy and I

13 would be surprised if this guidance were such that one could

14 m ak e a list . For example, No. 7, which strikes me as as

15 being catch-all and I guess is deliberate. It says

16 equipment that could fail in such a manner that the failure

17 would prevent the proper operation of equipment important to

18 safety or mislead the operator.

I
| 19 Now, if you can taks any piece of equipment

20 associated with a plant and get it outside No. 7, I would

21 like to see you do it, Jhich sort of says to me that any
(
l

22 equipment associated with an operating nuclear power plant

23 is equipment important to safety with which I don't

( 24 necessarily disagree. But it seems to me that this list now

!

| 25 leaves things up really to the discretion of the plant
I

! (2)
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1 operator and the individual reviewer in choosing those(}
2 equipments important to safety.

3 MR. ROSZTOCZYa That is correct. Especially thegv
b

4 plant operator has the responsibility to look at very

5 caref ully his plant. You are absolutely right that

6 especially item 7 is a very difficult one to handle.

7 MR. SULLIVAN: We have net attempted to have an

8 exi.austive list or to define it all that precisely. In

9 f act, this problem occurs even in such time-worn terms as

10 protection systems that people can argue what goes into it.

11 MR. KERR That fact that the problem exists

12 doesn't mean that I am going to give up trying to solve it.

m MR. SULLIVAN The point I am trying to make is in
(~h
\/ 14 most cases in determining what is to be, in fact in all

15 cases, what has to be qualified or protection grade or

16 whatever, is really based on an agreement, ultimately an

17 agreement between licensee and the applicant.

18 I will grant that this does not giJe definitive

19 guidance ---

20 MR. KERRa In a way, if that is the case, we don't

! 21 need regulations. We just have the licensee and the

I
22 applicant sit in a room with a reviewer and they come to an

23 agreement and everything is okay.

) o4 The reason for rules, and I feel silly giving you

25 this lecture, is to try to make things uniform. The more

h(V
|
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{} 1 nePrly one can make them uniform and objective, the more
,

2 nearly everybody understands them I think.

3 MR. SULLIV AN : Well, I agree that overall the NRC

/ 4 should be as definitive as possible. The rule tends to be a

5 little more general and I agree that other guidance could be

6 issred on this such as reg. guides or other forms of

7 communication. But the rule def ines in a general way

8 electric equipment important to safety.

9 MR. KERRs You see, I am an environmentalist and I

10 love trees and I am trying to save all those trees out there

11 that have to be cut down to provide the paper that I see

12 flowing back and forth from licensee to applicant when a

13 licensee gets a first round of questions, a second round of

bs/ 14 questions and a third round. You know, if you could somehow

1r tell a licensee what he is going to be required to do the

16 first time it would save a lot of your time and his time,

17 too , I will bet.

18 MR. SULLIVAN I will turn it over to Zoltan and
I

19 see what he is doing on it.

20 (Laughter.)

21 .MR. HINTZE I think what Dr. Kerr is suggesting

i

22 would be good if we had fixed plants and the designs aidn't

23 change. We then could name the systems. But how do you be
, ,

() 24 so specific and yet cover plants which haven't been designed

25 yet without designing them in here?

I

I
|
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/~) 1 MR. KERRs The answer may be that you have
\J

2 everything qualified. But qualification doesn' t mean the

3 same thing for all sets of equipment. Now, you have done

4 some of it already in some of your other considerations of

5 equipment in ef fect that haven't come through yet. It may

6 be time to f ace that. Maybe this rule is not the time to do

7 it, but you know there may be grades of reliability and

8 grades of qualification which one wants to use.

9 The reason I try to approach that is because if

10 you use the same qualification f or everything, even in this

11 rule, it seems to me that you are probably going to

12 overqualif y things that don 't need it. Now, I recognire a

13 mild environment is a way out except again it is going to

14 req uire this sort of negotiation between the staff and the's,

15 licensee as to which pieces of equipment are in a mild

16 environment.

17 MR. SULLIVANs Well, the mild environment is no

18 less a qualification that the device is 100 percent

19 qualified f or its environment. This is the kind of thing we
I

( 20 can get into a philosophical point on here.

21 MR. ROSZTOCZY: Dr. Kerr, the intent here is to
|

22 limit the qualification to a specific set of equipment which

23 is f ar f rom being all of the equipment. Even though that

) 24 No. 7 appears reasonably generous, it still limits it to a

25 number of major systems needed for the safe handling of th e

)
|
,
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.

(} 1 plant. The qualification of the others would be needed to

2 the extent that they don't interfere with these systems.

3 For example, if they fail in t certain mode and that doesn'tg-
V' 4 interfere with them, then no qualification is required.

5 MR. KERRs Zoltan, :oth you and I understand this

6 because we have talked about it and the people around the

7 table understand it. The difficulty is tha t you and I are

8 not going to be the ones that interpret this when the

9 licensees come in and talk to licensing people. There are

10 people who are going to have to interpret this who didn't

11 write it and No. 7 is a pretty all-inclusive statement.

12 To be on the safe side most of the people tend to

n put in extra. If that is what you have in mind, okay, but

(\ /') 14 No . 7 is pretty flexible, although I must admit the section

15 is entitled " Regulatory Flexibility Statement" so maybe it

16 should be.

37 MR. WENZINGER: Excuse me, Dr. Kerr, that is

18 subsequent to the regulatory flexibility statement. That is

19 actually a statement of the proposed wording to go into the

20 regulations that begins on the top of page S.

21 MR. KERRs Okay. That makes me f eel better.

22 ER. WENZINGEBs. I am glad. I would like to point

23 out that I personally had some discussions with the

() 24 Institute of Electrical and Electronics Engineers and
,

25 specifically wi th the Nuclear Power Engineering Committee's

(~)>

U

|
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/~T 1 Subcommittee on Qualification, Mr. Test if the chairman of
V

2 that committee, on the subject of a graded appldach to

3 qualification and we have solicited their input on thisgc}
V

4 subject which is yet to be forthcoming.

5 We are also engaged in our own activities within

8 the Office of Research to pursue this matter. I believe the

7 IEEE people can speak for themselves. If they have not

8 reached the point where they are willing to make a specific

9 proposal on that subject yet then neither are we. We

to recognize this 11s a possible solution to the problem you

11 brought up and are pursuing it but we don't have an answer

12 yet.

13 MR. KERRt Thank you.
. ,r'

'

k- 14 MR. AGGABWAL4 I might jus t add, Dr. Kerr, that if

15 there are such studies are available we will be only happy

16 to include that in Regul _; G uide 1. 8 9. I personally feel

17 that this rule is not the place for it.

18 MR. KERRa Mr. Davis.

19 3R. DAVIS: Yes, I have a related question to the
|
!

| 20 one you brought up on the same page, page 5, item (b). No.

|-
| 213 under (b) is systems required for containment isolation.

22 No. 4 is system required for maintaining containment

23 integrity. Then No. 5 is system required for preventing

( 24 significant release of radioactive material to the

25 environment . I don 't understand wha t could be in item 5

)
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1

f') 1 that isn't already covered in 3 and 4 Is there some other
s /

2 system that could cause a radioactive release to the -

3 environment? I presume you are talking about in this casef -)k /'
4 environment is external to the containment. But if the

5 containment is isolated and the integrity is maintained,

6 what other systems are you worried about?

7 MR. POSZTOCZY a If at any time af ter an accident

8 you have to circulate through recirculating lines

9 rasioactive fluid outside the containment, then obviously

to some release f rom that .ould be possible provided there is

11 no appropriate action taken. That would be typically what

12 you would see undar 5.

13 MR. DAVIS: All right, thank you.
T

14 MR. ZUDANS: On this same item 7, if you identify
,

15 something that falls under 7, wouldn't that automatically

16 become a system important to safety?

17 NR. ROSZTOCZY: Only to the extent so it wil! .t o t

13 interf ere with the other systems. In other voros, if you

19 find a single component that is in another system the

20 f ailure of which could interfere with one of the systems

21 important to safety., then maybe the only thing you have to

22 do is to handle that one single component and you don't have

23 to go any further than that.

() 24 MR. ZUDANS: So essentially it would mean that a

25 nonsafety related system or nonimportant system to safety

O
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(] 1 may have components within it that are safety important.

2 MR. ROSZTOCZY: That could interfere with a safety

3 related system component. It is the same type of problem

4 that has been discussed so many ti mes in connection with

5 interference with the reactor control system and the reactor

6 protection system. So there could be other areas which have

' 7 not been looked at as carefully and it is possible that the

8 system that you don't depend on and you don't need would

9 f ail in such a mode in the case of an accident that would

to interfere with one of the safety systems.

11 MR. KERR I think what we need is a third

12 category which is equipment important equipment important to

13 sa f ety. Those are the things that fall under 7. '

14 MR. ZUDANS: It is like a next level subsystem.

15 MR. KERRs On page 5, this list of equipment

16 important to safety prepared and maintained in a central

17 file. Maybe I should wait until we get to the regulatory

18 guide because it has even more, but it strikes me that this ;

19 is going to be a fairly thick file. I guess that is what

20 one has in mind.

21 For every piece of equipment one has a pedigree

22 that has all of the data available f rom tests and under what

23 conditions.
| 24 MR. ROSZTOCZYa Typically this file would include

25 f or a given equipment type a test report which has

O'
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(} 1 established the qualifications, one or more test reports,

2 which established the qualifications, some additional |

3 documentation, an evaluation of analysis by the

# 4 owner /operstor of the plant and his review that this

5 qualification was really established and that is about it.

6 MR. ZUDANS4 Is this what we call a plant

7 qualification file?

8 MR. ROSZTOCZY: We usually call it a central file

9 for equipment qualifications. We are not insisting that

to this has to be usintained separately from the existing

11 files. He usually has a filing system set up in such a way

12 that these documents are already there filed in the system.

13 They can maintain it right where it is. There is no need to

Osk' 14 set it aside in a separate file. The emphasis is there, but

15 the owner of the plant has the responsibility to set en and

16 maintain this file. He cannot depend on others like the

17 manuf acturGr of the component to do this.

18 MR. KERR: What is this file going to be used for?

19 HR. ROSZTOCZY It is going to be used to

20 establish replacement times, for example, for the effective

21 lif etime f or the equipment and when does it need to be

22 replaced and to be available to be looked at if there is a

23 f ailure observed in the plant either under normal operations

() 24 or in ca se of an accident to see why did it fail.

25 MR. KERR: I can't insgine that this qualification

/~N

\_
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(~T 1 test could tell.you why a piece of equipment failed.
U

2 NR. RDSZTOCZY: The qualification test can tell

s you whether there was a problem with the qualification and'em
U

4 that resulted in the f ailure.

5 MR. KERRa If there is a problem in the

6 qualification then your equipment is not going to be

7 qualified. You are only going to have equipment in the

8 plant that has been qualified.

'

9 MR. ROSZTOCZY: An additioncl purpose that we have

10 government agencies assuring that the equipment has been

11 qualified for the long term and not the inmediate future.

12 MR. KERR: I can understand that you guys need to

13 knew that a particular circuit breaker made by some
s

14 manuf acturing company has been qualified. There will be'

15 hundreds of them made and presumably there will be a

16 qualification test and you can find tha t out with one piece

17 of paper.

18 What I am trying to find out is what the plant

19 operator will do. a nd, of course, he won't use paper, he

20 will have it on a computer somewhere where he can read it

21 o u t , but wha t will he do with all this :.nformation about

22 frequency and voltage and temperature and humidity and so on

23 that was used in the test?

() 24 MR. ROSZTOCZY: The piant operatot when he

25 receives the information reviews it and passes his judgment

gs
d
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/'T 1 whether it has been properly qualified. Once he has done
O

2 that he puts it in the file and it is maintained in the file

3 just la case if additional questions comes up during the-~

''~') 4 lif etime of the plant just like any other design document

5 associated with the plant.

6 YR. KERR Okay, if you are convinced.

7 MR. LIPINSKI4 In this central file, what about

8 the subcomponentst We were talking about transistors

9 earlier in terms of being an important ingredient in an

10 instrumentation system. Do you anticipate that this central

11 file will maintain the list of subcomponents and what they

12 were qualified to begin with?

13 MR. ROSZTOCZY: It is not a requirement to

14 maintain any qualification information on the

15 subcomponents. However, for the type of equipment that the

16 utility expects to repair himself it would be wise if ther

17 kept inf ormation on the components that they might expect to

18 replace th e m sel ve s .

19 MR. LIPIb?KI: So it would be particularly

20 important with respect to trhrisitors as to what temperatures

|
21 they had been qualified to individually, because if they

i
'

22 have one that is a high temperature transistor that went

23 through the initial qualification test and then a

| /"N
(_) 24 replacement ends up being a low temperature transistor that

i 25 equipment may not survive ander accident conditions.

(~J
)

R
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1 MR. ROSZTOCZY: That ic correct. That is why if
{a]

2 the utility himself is planning to rei lace transistors then
1

eg 3 he should maintain that information. Otherwiso, he doesn't

b 4 have the means to replace it and he doesn't know what he can

5 replace it with.

6 MR. LIPINSKI4 But you don't have any mechanism

7 for a requirement to establish that this is done properly?

8 MR. ROSZTOCZYa The only mechanism is what you

9 have seen here in the rule and the guide which says that the

10 replacement part must have been manufactured and tested to

11 the same or higher conditions than the previous part. In

12 order to meet that requirement one needs both, he needs the

13 specification for the original part and he needs the

(^lT 14 specification for the new part. If he has those two he canx.-

15 do the repair.

16 ER. LIPINSKI: But that gets back to the central

17 file. You said it is up to the owner of the plant to

18 maintain this file with the information, not the original

19 manuf acturer of the equipment but the current plant operator

20 who now uses this equipment is to maintain such a file. He
|

21 would then have to have this detailed information f rom the
|

22 original manuf acturer to know what went into that particular

23 equipment and its individual component qualifications.

() 24 MR. ROSZTOCZYa I have to emphasize it again. He

25 needs that only if he himself is planning to provide such a'

O
l

ALDERSoN REPoRTit'G COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTCN, D.C. 20024 (202) 554-2345

l
~

.- - -. . - , .



57

1 repair. If he is not doing th a t rrpair, then it is not{}
2 necessary.

3 MR. LIPINSKI But I don't see those words in here
~)
J 4 saying that if he plans to do repairs that he needs a more

5 extensive file.

6 MR. WENZINGER: We are not intending, Dr.

7 Lipinski, in this rule to require that each individual

8 licensee be prepared to replace each individual

9 subcomponent. Ihese are only the minimum requirements. If

10 the licensee chooses himself that alternative, then he would

11 have to have these specifications that Zoltan mentioned. If

12 he did not have those specifications he would then, I think ,

13 unless he could get them from some place other than his

14 central file, would have to go out and actually replace the

15 entire qualified component.

16 MR. LIPINSKI4 I agree with you. All I am saying

17 if you have not specified that he coos have those options to

18 replace the entire piece of equipment or to do maintenance

19 on it. If you are telling him he is to maintain a central

20 file and he chooses to do maintenance he na s got to have

21 additional information in that file that allows him to do
22 proper maintenance.

23 MR. WENZINGER: That is correct, absolutely.

I) 24 MR. ROSZTOCZY He can maintain it himself or he
v

25 can rely on the manufacturer to the extent that he wishes.

*
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(] 1 If he has a reliable manuf acturer ana he relies on him, then
V

2 as long as he gets the appropriate infarmation from the

f-, 3 manuf acturer he can do it on that basis.

4 MR. ZUDANS I think there is maybe enough control
i

5 where you say replacement parts have to satisfy the original

6 design standards. Whether or not the utility maintains

'7 those standards in its file or gets them from the previous
_

8 supplier that is open. That is a good point.

9 58. LIPINSKI: That is one of the key things that

10 concerns me about this entire procedure. You can get

11 equipment quelified and you put it into a plant and you are

12 expecting it there for a 30 or 40 year life. That is the

13 t eginning of your troubler because once that plant is

14 initially commissioned and placed in operation everything

15 should f unctio' . But then as time proceeds the problemsn

16 then begin to arise and you have got to ensure that the

17 procedures that you are spelling out here guarantee that

18 that plant is going to be maintained properly richt up to

19 the last day that it operates and maintenance is one of the

20 key ingredients.

| g) The initial qualification gets you there on day

22 one . Mainter.mnce gets you there until the birt' day 40 yearsh

23 later.

()\ 24 HR. KERE: Yes, but if we have to deper.d on NRC
w

25 telling an operator what to do in detail about maintenance

l
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1 ve are in pretty serious trouble. Maybe we are in bad
)

2 trouble.

- 3 MR. LIPINSKI: We are in trouble right now because
f)
V 4 the rules do cell for this equipment to qualify and it is

5not. The operator has already had this information in

6 advance and that is why this rule is here today.

7 MB. ROSZTOCZYs Dr. Lipinski, the present thinking

8 is that if the owner of the plant makes such a maintenance,

9 then at that time he would have to place in the file both

10 documents, the une that he replaced and the one he replace

11 it with. I am not sure if this is clearly spelled out in

12 the guide at the present time. Let's assume that we see to

13it that that is clearly spelled out. Would that address

(~S
'

s-) 14 your question in an acceptable manner?

15 MR. LIPINSKI: Yes, that would take care of the

16 concern.

17 MR. KERR Other comments?

18 (No response.)

19 MR. KERR: On page 6 other comments?

20 MR. ZUDANS: On page 6 I have an editorial comment

i 21 at line No. 4 which says "the times that integrity must be

22 maintained ." I believe they mean the duration of time

23 during which the integrity h4s to be maintained.

() 24 MR. ROSZTOCZY: Correct.

| 25 MR. ZUDANS: It is not the physical time, right?

(
|
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1 MR. ROSZTOCZY: That is correct.(}
2 MR. ZUDANS: Maybe that should be revised.-

,-, 3 MR. KERRs Other questions or comments on page 6?

ks
4 MR. ZUDANSs Are we going to talk about aging, a

5 special discussion on that?

8 MR. KERRs Do you want to start a discussion on

7 aging?

8 MR. ZUDANSs Yes. I think that is probably the

9 biggest iscue. I don't know whether that is clear or not.

10 MR. KERRs Why don't you start clearing it up.

11 MR. ZUDANS: Well, I can muddy it up more than

12 clear it up honestly. If you had to precondition by natural

13 or artificial aging to its installed end-of-life condition,
n
k-) 14 that is a very difficult question and I would like to know

,

15 how you have decided to address it. This is a very strong

18 requirement. How accurately can you tell the way the aging

17 methodology as known today will take you?

18 MR. KEPRs Well, in the first place, do ycu

19 understand what that first sentence says because I don't.

I
20 If you ao I want you to tell me. That is just sheer

21 ignorance. It probably says exactly what the people in the

22 trade say, but what does it mean? What does preconditioned

23 to its installed end-of-life condition mean?
|

() 24 MR. ZUDANS: It means that you would like to have

r

25 equipment that has been in the plant for 40 years tested at

O
|

!
I
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1 that time for the gaides and the environment. How do you('}
2 get the equipment to that condition if another issue, and

3 that is a very difficult question.-~

U
4 MR. SULLIVAN: We are using preconditioned to mean

5 aged or artifically aged.

6 MR. KERR So it would mean the same thing if I

7 said equipment before one starts a qualification i ?st would

8 be in its end-of-life condition ?

9 MR. SULLIVAN: It doesn't have to be 40 years.

10 You do the best you can using that technology to make it

11 look like it is say 20 years old.

12 MR. KERRs Once we get this rule into effect do we

13 have to stop testing the equipment because we have this
--

14 pedigree tha t tells us exactly how long it will last and

15 under what condition s? Wha t is the relationship between the

16 aging rule and the testing that we do? I had some vague

17 idea that we tested things periodically to see how they were

18 behaving. I am doing this qualification testing to see how

i
' 19 long well they behave until they reach the end of life.

20 MR. SULLIVAN: I will give a general statement

21 first. The qualification is to take care of potential

l 22 common mode failure under a LOCA condition. Periodic

23 testing takes care of random failures occurring for whatever
;

() 24 reason in other than say LOCA conditions. So you don't test

25 for the qualification any more. Say you qualify for 20
t

! /~N
l '%
!

|
.
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,

1 yea rs. You would assume that if the LOCA came within 20(}
2 years the system would not fail because of the LOCA.

,e 3 However, you still must periodically test because

b
,4a fuse can blow or something of this nature. So there is

5 the distinction.

6 MR. KERRs So the periodic testing is for behavior

7 under normal conditions. Of course, only a certain amount

8 of this equipment has to meet normal conditions.

9 MR. SULLIVAN: Period testing is for random

10 f ailures to catch the randomir occurring failures. The

11 qualifica ion is to include common mode failure under LOCA

12 or other severe conditions.

13 ER. ZUDANS: I Jould like to try something out

14 tha t I tried on Sal yesterday. The qualifications required

15 to survive a harsh environment once in a lifetime; is that a

16 correct statement?

17 MR. BOSZTOCZY: Yes.

18 MR. ZUDANS: Why is it then necessary to age it?
.

19 MR. ROSZTOCZY: It is required to survive the

20 harsh conditions, the accident condition independent of whe n

21 the accident occurs. If the accident occurs in the first

22 year of plant operation it has to survive it. If the

23 accident occurs in the 40th year of operation it has to

) 24 survive it.

25 Now, if we would take the equipment as it was

ALDERSON REPORTING COMPANY,INC,*

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345

l



|
|

63

/~' 1 manufactured and test it, that might be representative of
V)

2 the first year. So it does survive It in the first year,

. 3 but you wouldn't know if it would survive it the same

4 accident condition in the 40th year. The preaging puts the

5 conditions, the test conditions on*the equipment that is

6 expected to accumulate during the 40-year lifetime and then
.

7 puts it into the LOCA environment.

8 MR. ZUDANS: I think you said exactly what I

9 wanted you to say. You put yourself at least in my mind on

10 a question mark. I am trying to clarify. I am not trying

11 to contradict.

12 If we define the environment during normal

13 operations or anticipated cccurrences as a mild environment,

14 and we stated that we do not have to qualify anything for

15 the mild environment, then we in fact agreed that there is

16 no aging in a mild environment.

17 MR. ROSZTOCZY: No, definitely not.

| 18 MR. AGGARWAL: Tha t is not correct.

i
19 MR. ROSZTOCZYs We are saying for the mild

20 environment that it ought to be designed to those conditions

' 21 and convinued surveillance can detect if there is any

22 deterioration or if it was not properly designed.

; 23 The only thing that is important there, because
!

() 24 the condition doesn't change during the accident, the

25 probability that the equipment would give out while the

O
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[}
1 accident is going on is very small because it doesn't see

2 anything else than what it has seen in the previous 15 years

3 and because our surveillance is not only on that one piece :

- Os 4 but on all the other similar pieces in this plant and in all

5 of the other plants have indicated that it is designed

6 properly to perform during his design life.

7 MR. ZUDANSa I think that maybe we should be

8 careful not to mix up aging with normal wear arid tear that

9 the component sees during the lifetime. If you have a

10 bea ring it will wear out and eventually will age. That is

11 not the aging that we are talking about. That you detect by

12 your periodic testing and you have a life expectancy for the

13 component already identified by the manufacturer's

("/h( 14 instructions. He tells you how to inspect it, how

16 f requently to lubricate it and how frequently to replace the

16 bearings. That is normal wear and tear.

17 When I use the phrase " aging" I mean the aging due

18 to thermal and humidity and such environments that are not

19 exactly considered in the design. Therefore, I would view

\

20 the aging would only pertain to v. harsh environment, to the

21 time that a particular component is in f act placed in the

22 harsh environment .

23 Now, granted, the harsh environment could persis

() 24 f or a minutt, for an hour, for ten hours or for ten days.

25 If we take the latter case when it is ten days then you may

O
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1 have to have some aging for the ten days but not for ten{}
2 years.

3 MR. ROSZTOCZY No, the aging would be for 40-s

- 4 yea rs.

5 ER. ZUDANS: If you go only once in a harsh

6 environment.

7 MR. ROSZTOCZYa Let's say I go only once with the

8 harsh environment but I postulated that this event in the

9 '40th year of operation of the plant. Let's take a component

10 and let's say this component is made of some material and

11 the chark:teristics of the material are changed with

12 temperature or changed with irradiation. So now in the 40th

13 year it has material characteristics quite different than

(')
(_/ 14 wha t it had in the first year. Then it has to be shown that

|

| 15 even when this material has this new characteristics, age

16 characceristics, it is still capable of withstanding the
.

17 accident loads.

18 MR. ZUDANS: That is exactly what should be taken

19 of by the normal design process for the given environment.

20 MR. ROSZTOCZY: It is and then it is confirmed by

21 qualification tests.
|
l

22 MR. LIPINSKI. I think what is important, and

23 let 's take radiation environnan t, if we have a mild

() 24 environment some materials will be irradiated according to

25 the definition. If I want to test them under this

OV
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1 acc ele ra ted aging program, now it is not 40 years, it is{}
2 whatever I define as being the limited life and it may be

3 only five years, depending upon the ma terial ----

4 MR. ROSZTOCZY: I agree.

5 ER. LIPINSKI4 So I must irrediate the material

6 to, let's say, its five year end-of-life condition and then

7 do its test. At that point if I say it is only qualified

8 for five years I must replace it every five years if I have

9 not qualified it for a longer period.

10 But let's take now an accident care. Some

11 equipment may not see anything greater than a mild

12 environment. Other equipment, depending on its loca tion,

13 will see much higher radiation levels during the accident

.f'}(- 14 and they will get a total integrated dose based on how long

15 we say we need them for that accident. It is that radiation

16 tha t they have to be qualified for, whatever accumulates in
:

17 the accident and whatever accumulates af ter the accident.

| 18 MR. KT.RE: Zenon understands that. It is the

I
19 aging he is concerned about.'

20 MR. LIPINSKI _That is what I am talking about.

21 The accelerated aging is precisely wha t we are talking

22 about . The total dose that that equipment is to see when we

23 say we no longer need it is what it has to have when we do
|

:

g ,) 24 the testing, and you do this by irradiating it over some
| (_
.

25 sort interval of time, a day or two days.
!

O
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1 MR. ZUDANS: What you are st/ing I understand{}
2 fully. I have no argument with radiation as an aging agent.

3 MR. LIPINSKI: The same thing with te m pe ra tu re .es

4 There is a formula, the Serenious Curve, for accelerating

5 the temperature.

6 MR. ZUDANS: There are other comm*nts on the

7 Serenious curve, but that is besides the point. I think,

8 and I am not saying I am right, I am just trying to be

9 right. I am trying to qualify in my own mind where should

10 aging come in. What should it really mean? If I could

11 satisfy myself that the equipment designers who are told

12 that this equipment will operate in such and such

13 environment will take care of the particular equipment being
/'';

(/ 14 able to perform its f unction to the end of whatever life is

15 set up by the manufacturer.
'

16 Now, 't I now throw this particular piece of

17 equipment in a once-in-a-lifetime harsh environment, then, '

18 depending on the length of that environment, I could be

19 talking abou t aging within this en vironment. If it is only

20 one hour or five minutes, I may not have to age it. If it

21 is required for one year, then I could say I have to age it

22 wtihin this environment because the original of the

23 equipment did not take that into consideration.

( ) 24 If you say the equipment sits and is periodically

25 inspected and periodically maintained and the components

O
(4
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/"N 1 rr.placed, that takes care of the mild environment.(-) )
2 MR. SULLIVAN. During the prototype tests you

3 would age say for 20 years. Then during the practicalgg
Q

4 prototype tests you would keep the equipment in an autoclave

5 or whatever for whatever the specified time would be, say 30

8 days or 60 days if one wanted to. The equipment would then

7 be aging at an accelerated rate also just by the laws of

8 physics in that environment. Then if subsequent to that the

9 equipment was shown, that is the prototype was shown to

10 operate, then it would have passed the test. This would

11 occur I think naturkily.

12 MR. ZUDANSs I am not getting across. I am saying

13 the normal operation and anticipated ope ra ting occurrences
()
\' 14 represent the mild environment. It is not the same in every

i 15 location in the plant. Nevertheless, you do not require

18 qualification f or that environment.

17 MR. SULLIVAN: You don't require qualification

18 becacse ---

19 MR. ZUDANS: Now, let's stop at that. Now, if I

20 sat for 40 years in that environment the equipment will

: 21 survive that and there is no aging in it.
!

22 MR. SULLIVAN: In the mild environment.

23 MR. ZUDANS: That is not significant aging because

() 24 whatever aging is there the design already foresaw it and

! 25 components are replaced periodically.

O)| %-
i

< ALDERSoN REPORTING COMPANY,INC,

400 VIRGINIA AVE S.W., WASHINGTON, D.C. 20024 (202) 554-2345
|

m___ __ _ _ . - _ _ _ _ _ _ ______ ___



i

69

1 MR. SULLIIAN: In the mild environment there may
(}

2 well be aging. The reason we don't require the testing is

3 that at no time in the mild environment is the equipment-s

4 subject to a sudden harsh environment. It is not subjected

5 to the potential f or common mode f ailure. In a steady sta te

6 mild environment you are subjected only to a random failure

7 auch like the two hopefully indnpendent light bulbs here.

8 That is the distinction.

9 In a harsh environment you are subjected to the

10 common mode potential. In a mild environment you are not.

11 That is the distinction. There could well be a failure due

12 to 38 years of aging in a mild environment, but tha t would

13 be random. The chance of two devices failing at identically

("
N- 14 the same moment would be highly unlikely and I think that is

( 15 the distinction.

16 MR. ROSZTOCZY: Let's take an example. Let's

17 assume that I have a piece of equipment which I need

18 following an accident and I need it for one full year after

19 an accident.

I 20 MR. ZUDANS: That is a different story.

21 MR. ROSZTOCZYa Let's assume that this equipment

22 is qualified for the 40-year lifetime of the plant so it has

23 a 40-yea r lifetime. What do I have to do then to properly

i( ) 24 test it? Let's take just one parameter, let's say

25 temperature. Let's assume that the properties of the

I r's

h N-
-

t
t

!
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1 critical element in the equipment, the properties change()
2 with thermal aging. Then I would have to do first is to

g' 3 somehow bring it to the condition in terms of thermal aging

(s}
4 that might exist or that would exist at the end of 40

5 years. If the properties a re such that it can take only

6 half of the load at tnis condition then I have to bring it

7 to that condition. This is normally done by an accelerated

8 aging which is a preparation of the equipment for the ttst.

9 The second part is that it is going to thermal:.y

10 age during the accident. We do not calculate that and we do

11 put that separately. That one is being put on simply

12 putting it through the accident conditions.

13 So I first I thermally aged it to represent the 40

14 years. Now, I have the appropriate propert4ps that you

15 would have at the end of 40 yea rs. ~41 th these properties I

16 go into the LOCA test. I put it through the normal LOCA

17 test which ages it further. So now the properties are such

18 tha t it can't take one-half of the load. Now it can take
19 only one-third of the original load.

20 New I go into a post-accident aging to show that

21 during the additional one-year after the nccident, if I stil

22 wantd to use it, that will f urther change the properties.

23 If it survives all of this and I can still use it, meaning

() 24 that whenever I open it or close it it can still work, then

25 it is fine.

O
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(} 1 MR. ZUDANS: Your procedure works all right. I

2 don 't disagree with it and I understand it. But what I am

- 3 trying to do is plant a thought in your head that indeed you

4 should call the aginc only this second part of the aging,

| 5 namely, the one that is during the harsh environment. The

6 other is aging in pricipal. What would that give to you?

7 If you really figure a way to reconcile these issues then

8 you could age without acc. ale ra ting cecause you could

9 conceivably keep it in a one-hour envirnnment or two hours

10 or three days or three weeks or even a year.

11 MR. KERR Zenon, I don't think it is fair for the

12 staff to be educating you in this area because then we would

13 have to sta rt charging you.
/^\(-) 14 (Laughter.)

15 HR. ZUDANS: It is the other way around. I just

16 wanted to be sure we understand and this aging issue is not

17 simple.

18 MR. KERR: I understand the first sentence a lot

19 better than I did. Tell me about the second sentence where

20 it says " Aging considerations based on seismic and dynamic

2 loads shall include a justifiable number of operating basis

22 eqr chquakes. " What is a justifiable nunber of operating
;

23 basis earthquakes?

() 24 MR. POSZTOCZY: A t the present time I believe we

25 are specifying five cperating basis earthquakes as an

(xw.)
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f^)g
1 accepted number?

\_

2 MR. KERR: You are kidding me.
i

3 MR. AGGARWAL: Five OBE and one SFE. That is what

4 the standards are calling for, too.

5 MR. KERR: I would say that is pretty safe.

6 Help my memory a little bit. Isn't there some

7 sort of a rule that if you have an OBE you have to shut the

8 plant down and test things?

9 MR. ROSZTOCZYa No, I believe it would be the

10 other way around. As long as you have an event which is

11 below an OBE, in other words, you can have two more very

12 small events.

13 MR. KERR4 But if you have an OBE you shut down
-

(v/ 14 and test , don 't you ?

15 MR. ROSZTOCZYa Above it for certain but below I

16 don 't believe so.

17 MR. KERRs Who knows? Anybody? I don't. I was

18 going to look it up.

19 Sa vio , you know.

20 MR. SAVIO: Above the OBE it has to be inspected

21 and the operation justified .

22 MR. KERR: What does inspected mean, that you walk

23 about and look at it?

24 MR BA3 CHI: We can go to the experience we had.

25 a t Humbolt Bay. It was just exactly that, walk around and

#
r
\
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[}
1 look at it.

2 MR. KERR So it doesn't have to be tested. I

-) 3 just wondered why if you were going to have to test it after

J 4 the OBE you have to test it before, but you are telling me

5 now that you have got it beforehand so you know that when

6 you inspect it you won't see anything.

7 MR. LIPINSKI: With respect to that last

8 discussion with respect to earthquake instrumentation,

9 alarms come in to tell you you have exceeded the OBE, but

10 you don 't know how high you have gone. They have recording

11 seismigraphs. They did not give you any information in the

12 last discussion, and I forget who the licensee was, but it

13 took a 24-hour turn-around to remove the film f rom tha

. f^/hs_ 14 device, send it into town and have it developed and returned

15 bef ore you actually found out what the peak accelerations
t

16 were. So the question is what do you do in the meantime.

17 MB. KERRs I would guess if you had an earthquake

18 as severe as ,an OBE at almost any site there could be some

i 19 concern about looking because an OBE is big enough that you
l
i

| 20 vill feel it.

21 MR. LIPINSKI: Well, the licensee said they would
1

| 22 inspect the plant initially and unless there was a break

| 23 they would not shut down.

() 24 MR. KERR: So aging requires five OBE's. What are

25 other dynamic loading effects? To what does that refer?
.

|
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1 MR. ROSZTOCZY: That ref ers to other dynamic loads{}
2 that the equipment is exposed to during the normal

3 operation. For example, if this is an equipment which is

4 exposed to vibration during normal operation. Then whatever

5 the vibration, it would be the quantity effect of vibration.

6 MR. AGGARWAL: Dr. Kerr, I would like to clarify

7 on the issue of five OBE's.

8 MR. KERR Yes, sir.

9 MR. AGGARWAL: Before me I have the Standard 344,

10 the 1975 version, page 14. It is stated that "The number

11 chosen shall be justified for each side or 5 OBE's shall be

12 u se d . "

13 MR. KERR Well, if the IEEE said it then it must
s''

k- 14 be pretty good.

15 (Laughter.)

16 MR. AGGARWAL: I just wanted to clarify that is

17 actually the requirement.

18 MR. ZUDANS: At least that represents a consensus.

19 MR. KERR: Any other comments on page 6?

20 (No response.)

21 MR. KERR On page 7?

22 (No response.)

23 MR. KERR I guess I am fighting a losing battle

() 24 on page 7, but I don't really chink what is described here

25 as " margin" is a margin, if I understand. It is simply a

O
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1 taking into account of uncertainties in production and
[}

2 measurement. To me that is not a margin unless it is a zero

3 margin becarse if the uncertainty is there the margin coulu,3

b 4 be anything down to and including zero.

5 It seems to me that what one rays is that one

6 takes account of in setting numbers of uncertainties in

7 manuf acturing and measurement. I have difficulty in calling

8 this a margin, but that is a ma tter of taste. I don't
,

9 object to it. I just think it is misleading.

10 MR. SULLIVANs I understand your point, sir.

11 MR. ZUDANS If the requirement is only to test a

12 single component and show that it survives, you would have

13 to test statistically to destruction the number of

14 components in an excess environment to talk about margin.

15 They say the production errors. They don 't come frou this

16 test nor qualification. They come from some place else, the

17 manufacture r.

18 MR. KERR I don't think you mean the production

19 errors come from this test. You mean that you want somebody

20 to estimate that variability due to production, not

21 necessarily errors, but just production variability, and
'

22 include that within the whatever it is that one fairly uses

23 as a result. Is that what you had in mind?

() 24 MR. ROSZTOCZY: It should include both, the one

25 that Don mentioned and the one that Dr. Zudans mentioned.

O
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1 One of them is simply that they are differences between one{}
2 case and another case even if they are coming from the same

3 production line. The other one is that the number of pieces

4 that you test introduces a certain uncertainty. The most

5 you test it the lower the uncertainty and both of those

6 should be accounted for. The present wording doesn't

7 clearly tha t . So maybe we ought to change the wording.

8 MR. AGGARWAL: That is indicated in the regula tory

9 quide 1.89.

10 MR. ZUDANS: I think using the word " error" is in

11 error. You really are not talking about errors. You are

12 talking uncertainties or tolerances or something. If you

13 had an error the equipment would not be correct.
G
/ 14 MR. SULLIVANs That is correct. We are talking

15 about tolerances in terms of production error. But we are

16 also talking about instrument error, too. That is valid.

17 ME. ZUDANS: Not error, accuracy. There is no

18 error. If it is instrument error, then you just don't read

19 it.

20 MR. SULLIVAN4 Well---

| 21 (Laughter.)
!

22 MR. KERR: I am with you, by the way, but that is

23 a losing battle I am afraid.
|

() 24 NR. ZUDANS: I think it is just an editorial

! 25 question . '

R
/

ks
|

|
t
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(~} 1 MR. KERR4 Any other comments on margins?
ss

2 (No response.)

3 HR. ZUDANS4 What has this to do, in the second
7-V) 4 sentence, what has the qualification to do with the margins

5 a pplied during the derivation of the plant pa ram e te rs ? I

6 don 't quite understand.

7 MR. SULLIVANs Well, for example, let's say you

8 calculate that the containment pressure is 40 pounds under4

9 an accident condition. Let's say if one does that and then

10 one decides well, I have got to call it 42 pounds, that is

11 the designer of the containment. He adds two pounds. Then

12 the qualifier has to start with 42 and not with 40. He has

13 to start with 42, the qualifier, and then add to that other

14 car 41ns to take into account, we will call it the production

15 error or the instrument inaccuracy or whatever. He may

16 actually be reading his instruments at 4 pounds indicating

17 44 or 45 pounds.

18 In other words, if they derived the containment

19 pressure as 40, the architect / engineer, but add two more for

20 their own margin, you just can't test at 42 and say that is

21 good enough. You have to assume it is going to go to 40 and

22 You start f rom there.

23 HR. ZUDANS So what you are saying is if I define

() 24 the pressure envelope for test and if I compute it for that

25 particular harsh environment on the basis of best estimate,
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1 say I had 42 psi ---{}
2 MR. KERR: But you don't use best estimate.

3 MR. ZUDANS: I throw in 50 psi because of the,g
( /
'' 4 likely -- well my analytical methods are no t at best so I

5 maybe have some estimate that has some margin.

6 MR. KERR: You are requiring analytical models for

7 LOCA to be used, aren't you, to calculate the containment

8 pressure?

9 MR. SULLIVAN: Well, we are saying whate(er it

10 u se d ---

11 MR. KERR: This business of the reg. guides, as I

12 remember you require the evaluation models for LOCA to be

13 used.

14 MR. ROSZTOCZY Yes, but those are only a

15 realistic description to the extent that the licensee is

16 able to describe the p rocess. What we are basically saying

-17 is that when they establish the environmental parameters *

18 they have to account for the uncertainties of the method of

19 how they established the environmental parameters. They do

20 that as one stop. Separately in another step when they test

21 their equipment, then they should cover the uncertainties

22 associated with the testing of their equipment. These two ,

23 together then provide an appropriate margin.

() 24 MR. KERR: Oh, I didn't realize that you give them

i

25 a chance to diddle with the pressure that they calculated

|

|
!

!
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1 from the evaluation model. You do then? You permit them to

2 say that is too conservative so I am going to take off some?

3 MR. ROSZTOCZY: It is completely permissible for
O

4 them +.o a realistic calculation and account for the

5 uncertainties of that calculation. So the final product is

6 that they know the actual case would not exceed the one tha t

7 they are postulating.

8 MR. ZUDANS: I haye one more question with respect

9 to margins. I could understand the margins. If you took a

10 component and ran it through a test envi_onment. Now what

11 is specified in a test and what they actually, the test lab

12 applied durino the test is not necessarily identical. The

13 test lab has an accurate record of what they did within the

(~) 14 tolerances of the instrumentation they used. So that is the(,

15 envelope.

16 Now, this envelope aas some relation to actual

17 harsh environment that you want the component to qualify

18 f o r . There is this margin between the test enve ope and the~

19 actual etivironment which you really don't know. But once

20 you run the component through that test with this

21 environmen t , the margins that fou have with respect to the

22 actual harsh environment in the test have nothing do with

23 the component's ability to survive. Thoce are not the

(V) 24 margins that pertain to the component. This is something
|

25 elSe +

O(,)
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(] 1 If the component survived the environment, then
v

2 you have to reduce that environment when you want to state

3 the qualified life for the component on the basis of this(Se 1

''
4 test. You could talk about component fabrication deviation,

5 some tolerances that might affect the life and that would be

6 a margin that you would apply to your test environment to

7 derive the environment for which this component is qualified.

8 This margin has nothing to do with the other

9 margins that you have introduced from your best known harsh

10 environment to test environment. It seems like this margin

11 adds up those two somehow.

12 MR. ROSZTOCZYs I think Dr. Kerr was correct when

13 he indicatal earlier that probably " uncertainty" is *. be tte r

( )/
f

14 word than margin. But both of these uncertainties have to

15 be covered. That is our position.

16 MR. ZUDANS: But when you come up and state that

17 this component will survive 200 degrees for five hours, a

18 simply statement like that, tSat means you asked for it to

19 he tested to some higher temperature in principle, or it has

20 been tested to some higher temperature. But because the

21 component, this partjcular one, survived the say 210

22 degrees, the next of the same batch may not survive 210

23 degrees because of manufacturing tolerances, right?

() 24 MR. POSZTOCZY Normally what one would do, you

25 could use the 500 degrees. You don' t necessarily have to

C),

|
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{} 1 use anything highnr than that. If you use a large number of

2 components so that it statistically establishes that they

3 are going to survive, that is an acceptable way. If you use
f3
! )
'' 4 only a single component, then one would want to see some

5 margin because you don't know f or sure that the second piece

6 will be the same way.

7 H2. ZUDANS: I agree with you. That is good. But

8 that margio has nothing to do with the margin that la built

9 into the derivation of plant parameters.

10 MR. ROSZTOCZYa That is correct, and that is

11 exactly the statement, that you cannot ignore the second one

11 b ecause ---

'

13 MR. ZUDANS: Well, why is this statement here at

14 all? Isn't this confusing?

15 HR. ROSZTOCZYa People often come up and say we

!
16 tested only one and we tested it only to the 500 degrees.'

17 ER. ZUDANS: Correct.

18 MR. ROSZTOCZY But you shouldn't worry because

19 somebody else when he did his calculation probably added

20 lots of concepts about what this means to that calculation.
i

|

| 21 We quite often hear this argument. So we intend to spell it

|
22 out clearly that each of these are for a given purpose and'

23 they should be appropriate to cover that purpose and one

() 24 shouldn ' t use these as an argument to ignore one of them.

I 25 MR. ZUDANSs I guess I see your point if I

O
!

I
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(} 1 interpret this rule as a rule qualifying to a harsh

2 environment that exists it. a particular plant and not

3 evaluate the component with respect to its test environment.fg

k. /
4 MR. ROSZTOCZY: One part relates to the test and

5 the other relates to the actual in the plant. We are saying

6that both have uncertainties. In the process we a;e

7 establishing both have uncertain ties. The environment

8 should be accounted for when you work for that and the tests

O should be accounted for when you do the testing.

10 MR. KERRa I note that the recipe is not given

11 here. It is just said that it has to be accounted for.

'

12 MR. ZUDANSs I heard industry react to this

13 question. I happened to attend tha t meeting and it wasn't

14 clear to me then how those margin., were applied. The simply

15 statement was made that NRC, did you apply the margins.

16 They did say did you apply the margins. I think I

17 underst and now better what you mean by that.

18 HB. KERBS Other comments on margins?

19 (On response.)

20 MR. KERRs On the chemical effects, the secend

21 lin e , this is just a suggestion. Rather than using "be

22 equivalent to a more severe than" one might say "be at least

23 as severe as. But that is a mutter of taste."

f) 24 Page 8 or did you have some more on page 7.
ss

25 MR. ZUDANS: I have one on 8, but I don't know, it

O)R-
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(~) 1 is maybe not significant. I find it difficult to accept
V

2 " appropriate" in Item (ii) means. It is too loose. It says

3 " Loads resulting from anticipated operational occurrences or
l' u,

~ 4 accidents shall be combined with the seismic loads in an

5 appropriate manner. " What does that mean?

6 HR. KERR That is called benignly ambiguous.

7 (Laughter.)

a MR. ROSZTOCZY: It is purposely written with those

9 words. In some cases if the loads a re inde pendent then a

10 dif ferent combination is appropriate than if they are

11 different loads and there are various methods of how these
12 cor.binations can be accomplished. We purposesly don't want

13 to specific if you take the square of the square or various

O
(_<> 14 things. Some of those are applicable to some cases and not

15 applicable to others.
,

16 MR. ZUDANS: Instead of " appropriate" you could

17 use the term "in accordanc a with rules established

18 elsewhere."

19 MR. ROSZTCCZY: That will be equally vague.

20 HR. KERRs It doesn't sound as vague.

21 HR. ROSZTOCZYa The problem, Dr. Zudans, is that

22 we do -not have those rules established in a sense that we
23 could hand it over to you or somebody else.

() 24 MR. ZUDANS I thought you had the rules. They

25 are being fought about but you do have the rules.
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1 MR. ROSITOCZY: Yes, but you still have this
(~)Ns

2 question of whether one load is independent from another.

3 MR. ZUDANS4 It is only wi th respect to two loads,-

p
V 4 right. That is beside the point. I think " appropriate" is

5 loose but also what I suggested is loose.

6 MR. KERR But it doesn't sound as loose. I like

7 yours retter. It is more statesmanlike.

3 (Laughter.)

9 MR. KERR: Under (1) does that mean all

10 equipment? You just say equipment shall be subjected to.

11 MR. AGGARWAL: Equipment important to safety.

12 MR. SULLIVAN In other words, equipment within

13 the scope of the rule.

14 HR. KERR: Now, this is after it has been aged

15 with five OBE's and now it is tested with one more plus one

16 SSE?

17 MR. AGGARWAL4 Dr. Kerr, that is not correct. In

18 tha t rule we stated that a-justifiable number. That could

19 be for a specific plant one or two or as many as four. But

20 under testing we require that they will take as a minimum

21 one OBE and SSE.

22 MR. KEPR: So you age it by using the justifiable

23 number. Does somebody know what that means?

() 24 MU. AGGARWAL: Well, it could be any number froc

25 one to five.

O
-
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1 MR. KERE: Okay, somewhere between one and five
O(s '

2 and then you will run it through one more? - .

3 MR. ROSZTOCZY: Yes. As we discussed earlier, if

4 you have a seismic event which is below the OBE, and it- '

5 would be just a little below it, then the operation goes

6 on. For a given side the expectation is that during 40

7 years they could have three of these. If they can show tha t

8 the expectation is not more than three, then they could do

9 it with three.

10 MR. ZUDANS: But in the aging phase you did not

11 subject it to SSE?
,

12 HR. ROSZTOCZY: That is correct.

13 MR. ZUDANS: So the SSE is the key issue at this

() 14 point? ,

15 MR. KERR: It also requires that one test .t '<ith

18 the forces resulting from one operating basis earthquake, I

17 think . That is what it seems to say, and one safe shutdown

18 earthquake. Why do you separate the two, the safe shutdown

19 earthquake doesn ' t encompass ---

20 MR. ROSZTOCZY: There is a difference between

21 preconditioning and actual testing.

22 MR. KERRs It is the single line. Let's make sure

23 we are talking about the same thing.

I~l 24 HR. ROSZTOCZYa Yes, we are talking about the same
%)

|
25 thing. I am just saying in the actual process there is a

),
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("; 1 difference between putting the preconditioning on the
\J

2 equipment or to do the testing. For example, if a given

3 equipment has to f unction through the event, so the,-

\"'/v

4 requirement is not only to function afterward but to

5 function through the event, then certain tests are being

S performed on the equipment while it is being shaken on the

7 shake table. During this one OBE test that test is being

8 performed. During the preconditioning you don't have to

9 perform any tests. You are $ust conditioning the equipment .

10 MR. KERR: In an operating basis earthquake the

11 equipment has to operate during the quake and not just after?

12 MR. ROSZTOCZY Certain equipment I assume has to
,

13 operate during the quake.

/")(_f 14 MR. KERR: What does the rule say? Does it say

15 the equipment has to be operating during the earthquake?

16 HR. ZUDANS: On OBE you don't have to shut down if

rryou don't want to.

18 MR. KERR I guess you are right.

19 MR. ZUDANS: Unless you define OBE such that you

20 would shut down. Then you could go an a higher level.

21 MR. KERR We have been sitting at this table for
t

22 two hours and ten minutes without a break. I declare a

23 ten-minute break.
I

24 (Whereupon, a brief recess was taken.)()
25
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:

(h 1 MR. KERRs We are on page 9. Any comments on page

29?

/~) 3 Mr. Davis.
.V

4 MR. DAVIS: Yes, I have one, Mr. Chairman. I was

5 ccafused in reading through here regarding when an analysis

6 is acceptable as a method of qualification. The first

7 reference to that occurs here I believe on page 9.

8 MR. AGGARWALs That is ccrrect.

9 MR. DAVIS: Now, you said in your presentation,

10 Mr. Aggarwhl, that item (ii) under 4 is now deleted.

11 MR. AGGARWAL: That is correct. No. (iii) will

12 become (ii) .

13 MR. DAVIS: Does that mean that the NRC will-

'
14 accept analysis alone if prototype equipment is available~' '

15 f or testing?

16 MR. AGGARWALs No, sir. What we were saying is

17 that any equipment which is installed prior to May 23, 1980,

18 the anaysis alone, subject to NRC approval, is acceptable.

19 Now, when we were saying prototype equipment is not

20 available, basically that equipment must have been installed

21 prior to May 23, 1980.

22 MR. DAVIS: Okay.

23 MR. AGGARWAL: So what I am saying is that (ii) is

bt/ 24 con tained in (iii). Therefore there was no need te have

25 (ii) as a separate item.

( !
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() 1 MP. DAVIS: Are you saying if the equipment was

2 installed prior to May 23rd, 1980, then testing has already

/~ 3 been done f or it?
V}

4 MR. AGGARWALs No. I am saying if the equipment

5 was installed prior to May 23; 1980, that analysis alone,

6 subject to NRC approval, is acceptable.

7 HR. DAVIS: Even if prototypes are available for

8 testing?-

9 MR. AGGARWAL: Well, testing must have been

10 completed before or some analysis performed prior to that.

11 HR. SULLIVAN I think the answer to your question

i 12 is yes. It is possible, it is conceivable t' hat a prototype

13 could be available, a prototype motor could be available'

(' ')t

14 f rom a real old plant. It might be used as a spare part,

15 for example. It might be the only spare part. In which

16 case the NRC, and I don 't want to judge wha t they would do,

|
17 but t.t e y might well not require the testing. I think the

,

18 answer is yes to your question.

19 MR. DAVIS: Now, on page 4 of the guide itself,

20 ite m 2 ( a ) , the first sentence says, "The NRC will not accept

21 analysis alone without supporting te st da ta ."

22 BR. SULLIVANs I am trying to find that. I found
i

23 it before and I am trying to find it again. It is wrcng and

24 it has tc be fixed. What page are you on?

25 MR. DAVIS: Page 4 of the Reg. Guide 1.89. That

(

|
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() 1 seems to conflict with what we just talked about.

2 MR. HINTZE You are absolutely right. It does

/3 3 seem to conflict.
(_/'

4 (Laughter.)

5 MR. HINTZE: It depends on what the implementation

6 is. The guide is written " forward fit." Forwa rd fit
;

7 analysis alone is not acceptable except if it is too big and

8 then you have to have test data on some of the parts.

9 MR. KERR: NRC will not accept means will not

10 accept.

11 ER. HINTZE: That is right. But when you get back

12 to the implementation it talks about plants which are of a

13 certain vintage and certain things are accepted. The guide

/~)
' 14 itself is a forward fitting guide and therefore it is not in

15 conflict with what has been sa i d .

16 HR. ZUDANS: I think even item (a ) itself on that

17 page con tradic ts within itself.

18 MR. DAVIS: Yes, it is self-conflicting right on

19 that same page. Leave the first sen tence out and you will

20 be all right.

21 MR. HINTZE I don't decbt but what that can

22 happen.

23 HR. DAVIS: Also on that same item c,.nce you have

24 changed 4 (11) then you probably should also omit item (c)

25 there.
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() 1 NR. AGGARWAL: That is correct. That will be

2 eliminated.

'T 3 MR. DAVIS: They will at least be consistent.
'

4 MR. SULLIVANs That is our intent.

5 MR. KERR Item (c) in the guide?

6 BR. AGGARW3La That is right.

7 MR. HINTZE: Yes. We have done that on my master

8 copy.

9 MR. DAVIS: Thank you.

10 MR. ZUDANS: I would like to clarify something

11 quite quite basic.

12 NR. KERR: I want to find out wha t item (c) is.

i 13 MR. AGGARWAL: It is page 4, Dr. Kerr, and it will
,,

'
x> 14 b e pa ra g ra ph 2(a).

|

15 MR. KERR: Okay. Please go ahead.

16 MR. ZUDANS: The rule applies to all operating

17 naclear power plants I tho:Ight. What is going to happen to

18 now categorize safety related or safety important equipment

19 that has not been seismically qualified? Will it have to be

| 20 requalified ?

|

21 MP. ROSZTOCZY: The rule applies uniformly to all

22 power plants but it had in it this one provision, that one

| 23 that Mr. Davis pointed out a minute ago which says that for

24 old equipment, and there is a debate as to what constitutes

25 old equierent, de would consider analysis to show that there

O
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) 1 is no need for retesting. So if a convincing story can be-(

2 made through evaluation or analysis that retesting is not

p, 3 required then we would not go back and test it. If that

J
4 cannot be made then testing would be reouired. For new

5 equipment they would not have this choice.

6 ER. ZUDANS: I understand that. But if that is

7 the case then analysis, if it is required f or equipment

8 installed prior to that date, it is not an insignificant

9 effort. The initial statement that the rule has no impact,

10 no economic impact, is not correct because everything the

11 rule requires is already in existence. That is not true of

12 the seismic qualification. It is true of the equipment.
,

13 HR. KERR: It is already true of safety grade
,

k' 14 equipment now. This rule makes a rather large extension of

15 the amourt of equipment that has to be qualified.

16 MR. ZUDANS: I think it talks about s a f e ty-rela ted

17 equipment.

18 MR. ROSZTOCZY: Let me try to answer both of

19 them. In terms of what equipment needs to be qualified,

20 there is no dif ferentiation between this rule and the

|
21 interim requirements set forth by the May 23, 1980,

22 Commission memorandum and order. In terms of equipment they

23 are the same. So we are enforcing the qualification today

/~1
(_/ 24 for the same equipment as it would be enforced under this

25 rule.

n
%J
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( )) 1 In terms of the seismic there is a significant

2 difference in that the Commission memorandum and order did

'') 3 not cover seismic events. That was back beyond. We are

4 working non on the interim resolution for the seismic events

5 and you are correct in pointino tha t out. Since the interim

6 thing is not out yet right now, if this would become

7 eff ective today, this would require additional work that has

8 not been specified somewhere eise.

3 MR. ZUDANS: So there would be a more significant

10 impact, except if the interim requirements come out before

11 the rule, then the statement would be correct.

12 MR. R35ZTOCZY: One would have to be careful there

13 because the basic requirement in this case for the seismic

N/ 14 events general design criteria two has always been there.

15 So here the question will be that have they established in

16 an appropriate manner compliance with GDC 2 in the licensing

17 stage of the plant or in a prior stage of the plant. If

18 they did not, then this could set them back, not as a new

19 requirement but more just as an enforcement of the general

20 requirement that has been there.

21 MR. KERR: We are playing with words. NRC does

22 not establish practice. It establishes general principles.

23 There is clearly here a significant change in practice ot

( 24 the part of the NRC. It may be desirable, it may be needed
,

25 and it may be necessary, but it is a change.

/N,

U
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() 1 MR. ROSZTOCZY: It would be a change for those

2 plants which were licensed before the GDC was published, and

(~ 3 I believe we do have some plants in that age Trcup. So

C]/
4 without any question there is a definite change.

5 For the ones which have already been licensed

6 under the GDC it becomes a question of how was the

7 qualification estsblished. If we can agree that that has

8 been established in an appropriate manner there would be no

9 impact. If we cannot reach that agreement there would be an

10 impact.

11 MR. KERR More questions or comments on page 9?

12 (No response.)

13 MR. KERRs Page 107
73

( /
'

14 (No response.)

15 HR. KERRt No. 3 on page 10 refers to the

16 possibility of separate profiles for each type of event, for

17 example, MSLB accidents and for LOC /,s. Earlier Zenon raised

18 a question about whether you were talking about

19 once-in-a-lifetime events when you were talking about MSLB

20 LOCAs and I guess here one apparently is testing for two

21 once-in-a-lifetime events in some sense for good or ill. So

22 it isn't quite as simply as just one once-in-a-lifetime

23 event that is being 1 coked at.

(Ds/ 24 MR. SULLIVAN: What we are doing is giving the
!

25 applican t a choice. You can take a motor, let's say , and
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O) 1 check and test it for LOCA prototype. You can take a second(,

2 motor and ' test it for a main steamline if you wish if it

f [~') 3 only has to be qualified for main steamline. Or you could

\._/
4 take one prototype and give it an envelope that covers both

5 of them. It is just an option. But they are only

8 once-in-a-lifetime events. In other words, once you have a

7 LOCA, and I as hoping we don 't, but you don 't use the motor

8 again presumably. You throw it away.

9 ER. ZUDANS: I he.ve a generally comment which is

10 really not addressed in any of these points here. What

11 rationale do you go through mentally when you decide on the

12 sequence of tests, the environment first and then vibration
,

13 or vibration first and then environment?| fi

|
\ '' 14 MR. SULLIVANs Well, initially it was done by best

1

15 engineering judgment. To some extent it still is. But to

18 that end we are conducting or sponsoring research at Sandia

17 Laboratories looking into this question.

18 MR. ZUDANS: To see whether there is any effect?

19 MR. SULLIVAN Hight. We refer to them as

20 synergistic tests or synergistic effects. We refer to them

21 as the synergistic tests of synergis tic ef f ects. That is

22 what we meant by the synergistic effect in the early part.

!
23 That is one aspect of this.

0)1(. 24 For example, in aging ---|

25 MR. ZUDANS: But that is not syne rgistic eff ect.

!
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() 1 It is a synergistic ef f ect only if you do simultaneous

2 testing.

/~ 3 ER. SULLIV AN s In the real world it is
V}

4 simultaneous. Let's say under temperature and pressure

5 radiation it is simultaneous. For convenience one might

8 wish to test a sequence, irradiate it first and then do the
i

7 environment.

8 HR. ZUDANS: This is not the same thing. I can

9 valk through my thinking but I don't know the answer. So

10 that is why I am just looking for the logic in your

11 specification.

12 I might vibrate a piece of equipment to the SSE

13 and the OBE with the prescribed spectrum or I might take two

\/ 14 pieces of equipment and walk them through a LOCA environment ,

15 and they might behalf differently. On the other hand, I

16 could walk that piece of equipment through . LOCA first and

17 then vibrate it with the idea in mind that if I had a LOCA
18 the re is a slight probability that I might have also the

19 seismic event. Now, it is very difficult for me to assume

20 that a LOCA will induce a seismic event. I could likely

21 think about it the other way stound. My reasoning then

22 would be to do a seismic test first and follow it by a LOCA

23 environment . Is that how you reason it out?

24

25

O
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() 1 MR. SULLIV AN : Th at is what the standard called

2 for, the seismic was done before the LOCA. That is correct,

' ') 3 the seismic and the vibra', ion is done. The device, which is'

/

4 shaken on the shake table, is then put in the autopla te.

5 MR. ZUDANS: Are you sure?

8 MR. ROSZTOCZY: In the 1974 version, the standard

7 addresses this and specifies preconditioning is first, the

8 second, the seismic, and the third is the LOCA, and then any

9 post conditioning after that.
,

10 What was the reasoning that the Standard Committee

11 arrived at, I would not know, but I would reason '.n a

12 similar manner.

13 MR. AGGARWAL: I might point out that this ise

'' 14 covered by paragraph 6.32 of IEEE Standard 323, 1974.

15 MR. ZUDANS: I admire the precision.

16 MR. KERE: Any more comments on page 107

17 Any comments .sn page 11? G was written by a

18 hcusewif e, if I can insult the female members of the

19 audience, no t all housewives are female, though, becaus it

20 worries about dust. I don't understand this worry about

21 dust because it seems to me that dust might even protect

i 22 equipment. Yet, somebody has to go along with a dust cloth,
i

23 and dust the equipment.
! /~T

(_/ 24 Why dust in a regulation, if I ma y ask?

| 25 MR. ROSZTOCZY: It is a standard item in other
1

()V
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() 1 regulations, and we hreve been making some test to try to

2 establish how important this might be. Recently, a set of

["} 3 tests has been performed at Sandia Laboratories as part of

V
4 the NRC equipment qualifica tion program, and one of the

5 items studied was to test the same equipment more than once

6 with different amounts of dirt or dust on the equipment, and

7 see if you get back the same results.

8 They have found differences between whether a nev

9 piece of equipment is being tested in a clean conditica, or

10 if they are testing equipment which is in a dustry

11 condition. It is related in that case to the breakdown
,

12 between two conductors in case there is dust, espe.fially if

13 dust accunulates humidity during the test, which is a LOCA

,
14 t es t .

|

| 15 HR. KERRs But this refers to maintenance and

16 quality assurance. It says, " installed electric equipment

17 important to safety snall be subjected to adequate programs

18 of preventive maintenance and quality assurance." If you

19 had stopped there, I would say fine, but why do you pick

| 20 dust? I can think of millions of things that are equally
!

21 important as dust. This is a rule, not s reo guide.

22 HR. ZUDANS: I think that it is a good point.
,

!

| 23 MR. ROSZTOCZY: In all other standards that we are

- 24 familiar with, like the military standard, dust is normally

25 the one which is lifted out, I assume because best

O
i

!
|
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/~T 1 experience.(j

2 MR. KERR4 Why don't we change that* custom. We

3 can point to at least one that doesn't mention dust.

4 MR. ROSZTOCZYa We are kind of with you, and this

5 is the reason that we have asked our research department

,

|
6 that as part of the equipment qualification research

7 program, they should look more carefully at what kind of a

8 standard should be established in this area . They are going

S to look at it, and we will see what they come back with.

10 HR. KERR: I hope that topic has received the

11 attention it deserves.

12 Then the record of qualification, I won't comment

13 on my opinion of that record of q u a lif ica ti on . I guess I

'' 14 have said enough about that. I must say, though, I am

15 encouraged even more to go out and buy some computer stock ,

16 because when one thinks of all the many computers that this

17 will probably spawn, er,pecially storage facilities.

18 Any other comments?
,

19 (No response.)

20 MR. KERR4 This brings us to the value im pac'

21 statemen t.

22 MR. LIPINSKI4 Page 11?

23 MR. KERRs Yes, sir.

24 MR. LIPINSKI: The point is made here about

25 preventive maintenance, and then H is a reco$d of the
0O
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(O 1 qualification. Yet, in going through all of these, we_j

2 talked about B on that list, I don't find a paragraph in

/'}
3 here with any emphasis on the maintenance.

L''
4 Ordinary maintenance, if I have failure on the

5 equipment, there is nothing in here that address ordinary

6 maintenance.

7 MR. KERR This is entitled Environmental and

8 Seismic Qualification of Electric Equipment. How much

9 should be said about maintenance under that heading?

10 MR. LIPINSKIa I have the ' paragraph on the

11 adequate progrcms of preventive mnintenance and quality

12 assurance.

13 MR. KERR: I know it is there, but I don't even
f-

/ 14 see why that one is there, except maybe i t is for
;

15 mot herhood.

16 MR. LIPINSKI. My point is that the equipment is

I 17 initially qualified, and it is installed. That is not the
!

18 end of the story because if there are any failures in that

| 19 equipment, particularly if it is hermetically sealed, those

20 hermetic seais have to be broken, whether they would have to

21be replaced each time. It is a question of how that

22 equipment is designed, it may take 3 new real every time you

| 23 wan t to reassemble the device.

24 MR. KERR: While I think it is an extrenely

25 importa.'.t topic, but do you put it under the heading of
.

>

|
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() 1 something entitled Environment and Seismic Qualification of

2 Electric Equipment ?

3 ER. LIPINSKI In order to maintain that it is

4 quaranteod throughout the life of the plant, yes.

5 MR. KERR4 The environmental qualification by

6 itself doesn ' t guarantee that at all. It is only one part

7 of an effort to guarantee it. Maintenance is another part.

8 But if you choose to isolate envira. mental and seismic

9 qualification, I don 't quite see how you include maintenance

10 in that.

11 MR. ZUDANS: I think I will start taking your side

12 this time. I think that this should be out of here. It has

13 nothing to do with it, because this is done before the
7-

! 14 equipment is installed.

15 MR. ROSZTOCZY: That is correct.

16 MR. ZUDANSa It has nothing to do with

17 installation .

18 MR. KERR4 I agree with you one h undred percent, I

19 don 't know anything more important than maintenance.

20 ER. ZUDANS4 But not in this.

21 MR. LIPINSKI All right, then it is a question of

22 why the other paragraph is in there, then.

23 ER. KERRs I don't know that.

O)s(. 24 MR. SULLIVAN: The reason was to justify the

25 validity of the qualification. In other words, we are
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() 1 saying that qualification to be valid assumes that the

2 installed equipment continues to be in the same state as the

U}
f' 3 prototype equipment that wa s tested.

4 MR. ZUDANS: You have aged it, and you have done

5 everything.

6 MR. SULLIVANs The prototype equipment is

7 artificially aged. Installed inside the plant, it is

8 dif ferent equipment, but it is the same model, and so forth

9 that is aging normally.

10 The stuf f that was qualified is aged and in a

11 certain condition, and we are saying that the stuff in the

12 plant -- That is predicated on the assumption that it is the

13 same as what was qualified.
f

(%) 14 MR. ZUDANS: But this rule addres'ses nothing that

15 is in the plant.

16 MR. SULLIYAN: It is a little extra gingerbread we

17 added, I will grant you that. Your point is well taken.

18 MR. KERR: You convinced Lipinski and Sullivan

19 with one argument, that is pretty powerful, you know.'

20 MR. LIPINSKI I agree that if this is to serve

21 one purpose, namely the qualification, the maintenance is

22 not here. Now I find paragraph G in here.

23 MR. KERRs We took it out.

24 MR. LIPINSKI: Then that is fine.

25 MR. SULLIVANs Maybe we should put something in

O
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r 1 the discussion as the basis f or qualifica tion , or

2 something.
.

/~) 3 MR. KERR: Legislative history.

4 Does that complete that now, and bring us to the

5 value impact statement?

6 Any comments on page 1, which justifies the need

7 for the propcsed action? As I understand it, the need is

8 that we have been doing it all the time, and this just makes

9 it legal sort of.

10 I think I see some desire to comment on the part

11 of a member of the audience, Mr. Gallagher, is it?

12 MR. GALLAGHEH: Yes, Gallagher from Westinghotse.

13 I would like to make a comment more in the framework of an-

(/( 14 activity that I have been doing with the IEEE in working up
,

! 15 a document, IEEE P827, which is a method for determining

16 requirement for instrumentations, controls, and electrical

[
17 systems important to safety.

18 This work was done by members of both the IEEE and

:

|
19 people f rom the NRC. I think I am confused, or wonder about

!

20 the accuracy of some of the statements that have been made

!
! 21 with respect to the impact of this document. The rule

22 addresses equipment important to safety, which as far as I
'

!
23 understand, looking at what has gone on in the past, is a

24 significant increase over equipment that has heretofore

j 25 f allen into the area of qualification.

O
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_O i Reference hes eeen mede to the ooa eu1de11nes,

2 which were for qualification of C. ass 1E electrical

3 equipment, which is that equipment which is in the safety

4 system. Then NUREG-0588 talks about safety related

5 electrical equipment, which if I understand properly from a

6 meeting I attended in February of the Subcommittee on Plant

7 Features Important to Safety, it is basically about the same

8 as safety grade.

9 If I could have the overhead. This was a slide

10 that was shown at that meeting. The purpose of this

11 mee ting, which was a subcommittee under Mr. Ward, was to

12 look into the definitions of safety grade, safety related,

13 and important to safety.
S

)
14 As you can see from this diagram here, which was

15 presented at that meeting, there is a slight difference

16 between saf et , related and safety grade in the area of Q A.

17 The difference is very slight.

18 MR. KERR: This is QA as defined by Appendix B?

'

19 MR. GALLAGHER: Yes, sir. QA is made through

20 application by the Quality Assurance Branch.

21 A s you see, there is a slight difference. I think

22 one of the prcblems was that when you go to Appendix it
I

23 talks more cf safety grade, and important to safety, and

24 there has been some mix up there, but they were wc,rkino on

25 this.

.
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() 1 The agreement was that when you brought this to

2 importance to safety, you included everything in the circle,

/~ 3 which by various estimate has been anywhere between 75 to 85

(_)}
4 percent of the instrumentation, control and electrical

5 equipment in the plant.

6 MR. KERRa It seems to me that you are not

7 confused at all up to now.

8 MR. GALLAGHER Some of the inferences vers that

9 we were already doing that. The point I want tc make is

to tha t we have been doing it --

11 MR. KERRs Let me call on Mr. Rosztoczy who quoted

12 an order from the Commission da ted some time or other, which

13 mandated this.

k/ 14 You gave a number, I believe, and you said that

! 15 the Commission Memorandum and Order No. so-and-so --

16 MR. HINTZE: CIL_80-21.

17 MR. R35ZTOCZYs I believe that is correct, 80-21.

18 MR. GALLAGHER: If I understand that right, this

19,vas for the rulemaking on envi ronmental qualification of ,

20 saf ety grade equipment , which is in this ca tegory, not

21 equipment important to safety. I think that that is what is

22 needed here, and what we tried to do in the IEEE, and I

23 think the members here present from the NRC who were

(A_) 24 involved in that, that there is a strong need for an
,

25 accurate definition of important to safety, which also
'

O
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() 1 grades the level :f importance to safety.

2 Obviously, some equipment is more important to

3 saf ety than other equipment, and one would, therefore,

4 expect that it would have to meet higher confidence levels

5 to perform the function than stuff that is of less

| 6 importance to safety for various reasons, either the
i

7 f unctions are not as important, or there are alternative

8 ways of achieving these functions.

9 MB. KERRs Have you read ClI-80-21 of May 23,

10 1980?

11 MR. GALLAGHER: No, sir, only witnin the framework
>

12 of this, as stated in this document here. As it is stated

13 in the document in the rulemaking.
/)'

k/ 14 MB. KERR4 If I understood Mr. Rosztoczy
,

15 correctly, that tells them to work on equipment important to
,

|
16 saf ety. Did I misunderstand.

| 17 MR. ROSZTOCZYs When you read the document, the

18 Commission Memorandum and Order, and the word used there

19 most of ten is "saf ety related equipment."

20 MR. HINTZE: Safety grade.

21 WR. ROSZTOCZY: I am sorry, when you read the

!

22 document, " safety rela ted equipmen t" is tha t is used most(
23 of ten in the Commission Memorandum and neder.,

| fs '

(_) 24 MR. KERRa So it does not talk about important to

25 safety as much.

O

ALDERSON REPORTING COMPANY,INC,

| 400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345



1

l

106
1

() 1 MR. ROSZTOCZY It does not use "important to'

2 safety.? It doesn't use it, I believe, at all. It does

/~T 3 use , in some cases, definitions like " class 1E equipment,"

4 which I believe is mentioned also.

5 In further discussions within the staff to try to

6 use the approprite' definition f or each part, we agreed to

7 use the words " equipment important to safety." There is no

8 attempt by the user of these words to change in any sense

9 the actual equipment considered, which was in the order.

10 Based on this, if I understand this graph

11 correctly, the whole circle would mean all the equipment

12 that you have in the plant, and the pie shaped one, which is

13 specified hre as saf ety related , the la rger of the two pies,
b
\~/ 14 tha t would be the one that we are calling " equipment

t important to safety." The Commission calls it " safety

related.",

17 HR. KERR Okay.

18 MR. GALLAGHER: I think, as I recall this, the

19 dif ference between this and this was on the order of five
20 percent, or something like that.

| 21 MR. ROSZTOCZY: That is correct, and that is also

22my understanding.
|

| 23 ER. KERR Where do we go from here, Mr.

24 Gallagher?

| 25 HR. GALLAGHER: What I see is needed is, maybe

_
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(~)(j 1 this ef f ort that is going on should join with the other

2 group that is trying to bring about a more_ clear definition

/~T 3 of important to safety, and some way of establishing

N
4 principles that can allow one to identify instrumentation,

5 control, and electrical equipment important to safety in

6 some graded way, so one can then judge.
|

7 MR. KERRs How long do you think this would take?'

8 MR. GALLAGHER: So f ar, it has taken the IEEE,

9 workinc on the idea of a class 2E, about ten years, but I

10 would say that a lot of that 10 years maybe was before the

i 11 emphasis on the behavior of non-1E equipmen t during accident

12 situations.
|

13 So I think there is now a reason for industry, as
,- m

( !
'' 14 well as the NRC, to look into this area. I am not

l
;

! 15 challenging that. What I am asking for is something that

| 16 gives reasonable guidance, so that we who are trying to make

j 17 implementation are allowed to use equipment which we feel

| 18 can properly do the job, and use experience in other

19 industries to help guide us in this, without having to go

20 through some rigorous and very expensive qualification, or

21 analytical approach to prove or to document what is already

22 reasonably well know, but doesn't fit the regulatory rules.

| 23 It is an easy question, but I don 't think that

24 this is a way to answer it. If you went back and asked the

25 people to analyze all the equipment important to safety in

O
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() 1 their plant, based upon the rule, and item 7, you are

2 placing a tremendous economic on them.

[~) 3 MR. KERR: Let me see if I understand the point

V
4 you are making. I will refer to your pie shaped diagram.

5 If we include that part called safety grade, or safety

6 related, which we agree deserves some special attention

7 compared maybe to the rest of the plant, and indeed I think

8 we would agree that one would want to be able to operate in

9 a harsh environment for some length of time necessary to

10 perform its function.

11 Your point, as I understand it is that it is your

12 view that most of the equipment in operating plants that

13 would fall in that pie shaped region would now operate in
f-

\# 14 those environments , but documentation doesn't exist which
,

!

! 15 can provide convincing demonstration. Is that your point?

16 MR. GALLAGHER: No, sir. My poin t is that most of

17 the equipment tnat is in the pie shaped area is already

18 under the qualification program.
;

19 MR. KERR: What does one mean by "under the

20 program" ?

21 MB. GALLAGHER: It either has been qualified, or

i 22 under the rule it has to be done by 1982, or something like
|

23 t h a t . So it is already covered.

24 MR. KERR: Mr. Rosztoczy tells me that in his

25 view, if I misquote you, please correct me, that what is

i
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|

(3
(_/

1 included within this rule is only about that cross-hatched

2 region. So it is not really very much increased.

['])
3 MR. ZUDANS: No.

%.
4 ER. KERR I thought that is what he said.

5 MR. ROSZTOCZY: I believe that is correct. We are

6 saying that the larger of the two pie shapes, which is -

7 labeled " safety related on this chart."

8 NR. KERR So tha t in your view, this rule will

9 only increase the r ,unt ;f equipment to which attention

10 must be paid by a f airly small f raction compared to the

11 Commission's order.

12 ER. ROSZTOCZY: There is no increase. The larger

13 of the pie shapes is the one which is presently being
f-s

14 considered, and under the rule it would stay the.same.-

15 MR. KERR Docs that correspond to your view, Mr.

16 Gallagher, or does the Commission order extend that pie

17 bigger than that?

18 MR. GALLAGHER: If I read the definition given on

19 p ag e 5, and look down here, it says, for instance, item 1,

20 systems f,,r reactivity control, which would not now be

21 included in that. They are not a - rt of that.,

22 MR. ROSZTOCZY: The reactor protection system, in

23 terms of reactivity control, is definitely in the safety
D
(_) 24 grade area.

25 HR. GALLAGHER: That is right, but I think part of

(~ i

V)
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.( ) I the six-up here is that when one looks at the way that the

2 general design criteria have been interpreted to date,

/~) 3 reactivity control falls under those items that are general

V
4 design criteria, which are called the protection system. I

5 think that is accurate.

6 However, other people interpret reactivity control

7 to be the normal systems which operate the plant, to move

8 the rods in and out, and change boron, and so forth. If I

9 understand this rule is going and addressing all systems

10 which control reactivity as opposed to just those which are

11 now in the protection system.

12 MR. ROSZTOCZY: That understanding is incorrect.

13 We are not suggesting that.
O
/ 14 HR. KEBR: I sure misunderstood the rule. When I

15 read that, systems that control reactivity, I interpret that

16 as a control system.

17 MR. BOSZTOCZY. No, that would be only to the

18 extent that it is needed for the safe handling of the plant

19 f ollowing an accident, and that is only the protection

20 system for reactivity control.

21 MR. KERR: Then I think you need an X or G section

22 of this rule, because somebody who did not write it, when he

23 reads , " systems required for reactor and process system heat
.

N, 24 control," f or example, it is pretty broad. "Syst,m required

25 for reactivity control," to me that is a control system. If

O
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rh

(_) 1 it doesn't mean that, I sure nisinterpreted it.

2' MR. GALLAGHER: Dr. Kerr, I would think that if

3 this rule was only to make application in this area, then

4 maybe a lot of the confusion could be easily cleared up by

5 calling it safety related equipment.

6 MR. DAVIS: Tha would exclude item 7, also, then?

7 MR. GALLAGHER: That is right. A lot of those

8 items would not be under that. If what was stated here is

9 correct, then change the name of the document, and get rid

10 of the words " systems important to safety."

11 MR. KERR Help me and Mr. Gallagher. Does this

12 apply to control systems or not?

13 MR. ROSZTOCZY: I think you will have to read it
fg

14 in context. You have to read the sentence in front of that,-

15 which says, "such systems required to mitigate the

16 consequences of accidents, and those systems whose failure

17 or malfunction could cause an accident, or could cause an

18 accident in process to worsen."

19 MR. KERR A control system surely could certainly

20 cause an accident, and progress to worsen if it

21 malfunctions . There is no quest.on about that.

22 MR. SULLIVAN: That in why a lot of the safety

i
23 systems oce there to deal with that accident.i '

24 ns. 80SZTCCZY: I think that we ought to look at

25 this much more caref ully to see wha t the exact wording is,

p

i

i
l

I
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1 but the intent is to keep it at the pie shape.(j

2 HR. GALLAGHER: Thank you, Dr. Kerr.

3 HR. KERR: Thank you, sir.

4 Any other comments on page 2 of the impact

5 statement?

6 (No response.)

7 MR. KERR How about page 3?

8 At the top of page 3, I read at the beginning of

9 the first full paragraph, "there should be litte impact on

10 the staff vis-a-vis the level of ef f ort at the time the rule

11 is approved . " What does that mean? Does that mean that on

12 the day of r.pprov al, the staff won't do more any more, but

13 on subsequent days, they will have to work like hell?
,-
[ I
-/ 14 (Lau.Nter.)

15 MR. HINIZE I did not write that, but I think

18 what was meant was tha t because of the Commission's

17 Memorandum and Order, and because of the implementation of

|
| 18 0588, and recognizing that that is going to take some time,

j 19 and recognizing that before the rule is finally effective,
|

| 20 it is going to take some time, there will be no increase

21 because of the rule over that which was already going o .l .

22 ER. KERR Just judging from my experience today,

23 unless the rule is significantly changed , it might some

/~
(.]/ 24 additional effort to interpret it.

25 In 1.3.3, I have expressed myself earlier, but it

/''T
Y)
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() 1 does seem to me that it is not quite enough to say that the

2 rule would have considerable impact on the initustry because

3 of backfi+.. It doesn't tell anybody anything, does it? It

4 doesn't tell me much.

5 I don't why you write these value impact

6 assessments, but I assume that the original intent was to

7 give somebody who is going considering the rule some idea of

8 what it would cost to do it, and what the benefit would be.

9 Unless these things have been tossed into limbo because

10 nobody uses them, it seems to me that whoever reads this
,

11 needs a littic more than that.

12 HINTZE4 Dr. Kerr, we will expand on the..

' 13 impact.

14 MR. KERRs Okay.

15 MR. ZUDANS: The same paragraph, do I perceive a

16 contradiction here, "if the final rule is published as now
|

17 proposed, the rule would have consi-terable impact en

18 industry because of backfit." Didn't we just conclude that

is there would not be impact because the environscnts are

20 already there?

21 MR. AGGARWAL: That will be a question of timing,

22 as to when the rule becomes effective.

23 ER. ZUDANS: The current requirements are

I 24 eff ective, so if the rule is approved now, it changes
|

26 nothing.

(

|
|

!
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f-)s 1 MR. AGGARWAL: Correct.(_

2 MR. ZI'0 A NS a It is not quite correct that it

3 changes nothing. There are seismic things.

4 HR. AGGARWAL: That is right.

5 BR. ZUDANS: But this is definitely a

6 contradiction.

7 HR. KERR: Any other comments?

8 (No response.)

9 HR. KERE: This brings us to Enclosure D. Are

10 there any comments on pge 1 of Enclosure D?

11 (No response.)

12 MR. KERRs Page 2?

13 I am interested in the statement that it also does,-

\/ 14 not place any additional burden in record keeping beyond

i

l 15 what is presently maintained by the applicants. Unless I

!
16 thoroughly misunderstand what I have been reading up to now,'

17 it may not impose any burden, but it sure will impose a lot

18 of additional record keeping.

19 MR. ROSZTCCZYs This is agair. relative to what we

20 are doing presently under the interim requirement. The

21 indication is that the new rule would not require anything

22 more than the pre ent requirements under the Commission

| 23 Order.

( 24 MR. KERRs The Commission Order has these --

|
| 25 MR. ROSZTOCZY: The same setting of the central
i

O
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,

(). 1 files by December of 1980, so as of December, it was

~

2 required.

(~~ 3 MR. KERR With all of this detail?

k.)}
4 MR. ROSZTOCZYa Yes.

5 MR. SULLIVAN: Under 323.74 there is quite an

| 6 extensive list of documentation that should have been kept
|

l 7 under that standard as well.

8 MR. KERRs I am glad the IEEE is on board.

9 On the same page, " Licensee and staff experience

10 with the regulation will be used to evaluate the

11 regulation ." What does that mean? It is apparently in

12 response to somebody's requirement that there has to be a'

'13 plan for evaluating the regulation af ter its issuance.

14 MR. SULLIVAN I believe that it is part of the

15 regalation that the regulation be reviewed periodically. I

16 don 't recall the de tail.

17 MR. KERR: It sounds to me like somebody said,

18 well, the staf f will sit at coffee one day, and say, what

19 has our experience been, and everybody will say, great. It

20 will be the evaluation.
t 21 MR. AGGARWAL4 Under the Act that this has been

22 pre pared , they ptt a burden on NRC staff that after the

23 regulation is enacted, tha t the sta f f will make, from time

24 to time, an evaluation.

25 MR. KERR I recognize the requirement. I am just

O
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() 1 saying, as one who writes responses to this kind of thing,

2 that it strikes me as being a s ta nd a rd sentence which says,

3 "We don't know what we are going to do, but we will do

4 something." That is what it sounds to me. If that is what

5 it means, I guess it is okay. If it means more than that,

6 tr-il me what it means.

7 MB. SULLIVAN: It means that we are complying with

8 the regulatory flexibility act, that is what it means.

9 MR. KERRa I thought that tha t was what it meant.

I 10 (Laughter.)

11 MR. ZUDANS: Don't you mean, in this last item,

12 and I will read the senter.ce the way I understand it,

13 " Licensee and staf f experience with the regulation will be,-

\l 14 used to evaluate the regulation in a second cycle of NRC

15 period and systematic review process"? There is no other

16 evaluation, except official review.

17 MR. ROSZTOCZY: That is correct.

18 MR. ZUDANS So you have to cross out, "in

19 addition, this subpart will be reviewed."

20 MR. KERR4 Zenon, you are even better at writing

21 responses to this sort of thing than we are.

22 MR. ZUDANS4 No, because I am not spoiled, I am

23 not exposed.
,

24 MR. KERR4 This brings us to the proposed reg

25 guide, page 1. Are there any comm en ts ?

('

,
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() 1 (No response.)

2 MR. KERR: Page 2?

) 3 MR. ZUDANS: On page 2, it is probably correct,

4 althcugh it is strange. Toe standard dated February 28,

5 1974, which was approved on December 13, 1973. In other

6 words, the standard came out in 1974, but it was approved in

7 1973.

8 MR. BOSZTOCZY That is correct.

9 HR. KERRs Page 3?

10 I am also glad to note that on page 3, dust is

11 still being minimized. That is okay in a reg guide, I

12 think .

13 MR. SULLIVAN: It is also in the discussion, it
r

p!
14 gives the basis.s

15 3R. KERR: Page 4?

16 What is meant by the statement at the bottom of

17 pa7e 4 that high pressure is not necessarily a limiting
;

I

! 18 condition?

19 MR. ROSZTOCZY: In some cases, what is important,

20 for example, is how much steam, and maybe how fast does it

21 g et inside equipment. The high condition is not necessarily

| 22 the limiting one. In some cases, the time variation that

23 you achieve is important.

24 MR. ZUDANS: That is stated in the sentence before

25 that.

O.

;

!
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() 1 MR. KERR: Is this true just to pressure, because

2 you have picked out pressure here. It would seem to me that

/~T 3 the same thing might even be true of temperature, or a

4 number of other things. I wonder why you s_'gler. out

5 pressure . I don't disagree with it, I just won 3r why it

6 was single out.

7 HR. ROSZTOCZY: I believe the main reason behind

8 this, just the one I mentioned for example, if you set up

9 your equipment in such a way that it has the same pressure

10 everywhere inside the equipment and outside, and then you

11 start to test, and you are doing thi.; at the highest maximum

12 of the equipment, you might not have a limiting condition.

13 MR. KERR: But conceivably the same thing might be

(~')
,

's / 14 true of temperature, humidity, or any of a number of
!

!

15 things. So why pick out pressure?

16 HR. ROSZTOCZY In case of temperature, by running

17 it at higher temperature is usually a delimiting condition.

18 But you are right, we ought to look at it arefully, and see

19 if the same circumstance might not apply to other things.

20 MR. KERR4 I don't see any reason why to single

21 out pressure.
.

22 MR. ROSZTOCZY I think this paragraph addresses

23 only temperature and f ressure, so these are the only two, I

i 24 think, that we are talking about. Put you are right th a t

25 maybe it applies to the temperature also.

O
I
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() 1 MR. ZUDANS: In a sentence before that, you say

2 that you should account for spatial and time dependence of

f~ 3 these variables, and that takes care of it. This could be

V}
4 just to qualif y, saying, for example, one can frustrate

5 situations where the peak pressure alor.e did not determine

6 the failure mode, as an explanation of it, if that is what

7 is meant here.

8 MR. HINIZE: Yes.

9 %R. ZUDANS: Under A, how did this work ott

10 finally, will NRC accept analysis alone, or not? There was

11 some inconsistency.

12 MR. KERR: We struck, I believe, (C) prototype
i

13 equipment is not available.
f_
/

k/ 14 MR. ROSZTOCZY: That is correct.

15 ER. ZUDANS: So in principle, now, analysis is

16 acceptable if the equipment is prior to such and such a

17 date?

18 MR. ROSZTOCZY: Correct.

19 MR. SULLIVAN: Or it may be acceptable with NRC
;

! 20 a pproval.

21 MR. ZUDANS: But this sets more specific

22 additional conditions when it is accepted, additional to the :

23 ones that are in the rule?

( 24 ER. KERR: This paragraph 2A and the rule should
|

25 be consistent.
/
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O i Ma. oAvrs. 1t 1r consietent if rou e11 inete the

2 first sentence.

3 MR. SULLIVANs We have already discussed that./]
L)

4 There is an apparent inconsistency in the first sentence,

5 and we will have to look a t that. So assume that the first

6 sentence is not there, and from that point on we should be

7 consistent, we have been trying to u11 day.

8 MR. ZUDANS: The rule says that that technique is

9 precluded because of difficult size, or by the state of the

10 a rt , and if the equipment is installed prior to May 1980.

11 The guide on page 4 says, testing of equipment when

12 practical in view of the size. So that cou1d be

13 corresponding to what is in the rule.e

[dt 14 MR. SULLIVANs It does correspond.

15 MR. ZUDANS: A and B would correspond to I, and C

16 would be crossed out.

17 r.R. SULLIVAN: Yes.

18 MR. ZUDANS There is no date of the rule in the

19 quide, but there is one in the ru1e.

20 MR. SULLIVAN The guide is forward fixed.

21 MR. ZUDANS: And the rule is not.

22 MR. ROSZTOCZYa The guide is telling the reader

23 how he can comply with the rule in the future.

C'\
V 24 M' ZUDANS As of what date?

25 MR. SULLIVANs As of the date the rule and guide

O
.

.
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() 1 are published.
1

2 MR. ZUDANS: But that is not binding. Industry

[~} 3 does not have to arrive at the same conclusion.

, (_)
4 MR. SULLIVAN: That is correct, the guide is

5 optional.

6 MR. DAVIS: One further question, under A.1, that

7 iten specifies e.cceptable methods to calculate the

8 conditions inside the containment. Does it mean that no

9 other methods are acceptable?

10 MR. SULLIVAN No, it is means that other methods

11 may be acceptable. This is not the only acceptable one.

12 MR. DAVISa I think that it should say that

13 because right now it doesn't.

14 MR. KERRs This is inherent in reg guides that

15 this represents an acceptable, but in theory the only

16 acce ptable.

17 MR. DAVIS: The way it says it now, I interpret to

18 sean that there are no other acceptable methods. It says,

19 methods acceptable to the NRC staff are listed below.

20 MR. KE3P4 This has to be read in the context of

21 what reg guides a:e supposed to mean. I understand the

22 point that you are making, but in the context of reg guides,

| 23 I think this is okay.

( 24 On the boiling water reactors and temperaturt

25 pressure canditions inside containm7nt, No. 2, test pro file s

O
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(f 1 included in Appendix A are nor. an acceptable alternhtive in

2 lieu of plant specific calculations. Give me a little

/~' 3 background on that. I don't disagree with it, I just wonder

(._))
4 what the point is.

5 Is it that one simply can't encompass what you

6 think are important variables by using a sort of a standard

7 set of parameters, hence you have to be plant specific, is

8 that what is meant?

9 MR. HINTZE: The standard lists a whole bunch of

10 margins that should be added, the pressure 10 percent,

11 radiation 10 percent, voltage plus or minus 10 percent.

12 MR. SULLIVAN: He is talking about the profile.
,

13 MR. HINTZE The profile, I am sorry.
7

- 14 MR. ROSZTOCZY: Let me try that.'

15 There is a profile given, and I am not sure but

16 does this refer to the profile? Appendix A has a profile in

17 it, it is not a fully defined profile. I am not sure if all
;

18 the coordinates are there. But the purpose of that profile

19 was not that it represent a limit for all power reactors of

20 a certain class.

I
'

21 It was, I think, more as an example. What we are

22 saying is that that profile could not be used without some

23 judgment exercised that it represents a limiting condition

24 for a given plant.4

25 Ihere is a subcommittee which is working on trying

rm
(_)
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f( ) I to establish -- an American Nuclear Society subcommittee, I

2 believe, is trying to establish the kind of limiting profile

(m 3 which would cover certain classes of plants. Should those

(
4 become available as published profiles, and there is a

3 chance to look at them, then there is a possibility tha t

6 those could be used across-the-board for that class of

7 plant.

8 NR. KERR: The sense I get from what you say, and

9 it doesn't seem unreasonable, is that the people whc wrote

10 that profile did not mean for it to be an acceptable test

11 profile. One could get the impression, just from reading

12 this comment, that they had written it, but you guys looked

13 at it and decided that it wasn't acceptable.
7,

(/'

14 MR. SULLIVAN: That is correct. What we are doing
s-

15 with the guide, we are endorsing IEEE 323 with exceptions.

16 So we have to take exception with anything in the standard

17 that we don't like.

18 MR. KERR: Mr. Rosztoczy, if I understand

19 correctly what he is saying, says that this was written as

20 an example, and was not intended to be a profile that you

21 used in testing.

22 HR. ROSZTOCZY: Correct, sir.

23 MR. KERR: This would give or e the impression, it

24 gave me the impression, that IEEE set up this profile, which

25 they thought was okay, and you guys don't like it. It seems

:
!
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i

() I to me that you could change the language slichtly to say,

2 since IEEE simply gives an example, the actual test profile

[J'')
3 muse be plant specific, if that is really what is the case.

4 MR. HINTZE4 We simply wan ted to point out that

5 we did not endorse this particular profile.

6 MR. KERR4 Everybody seems to be in agreement. It

7 just seems to me that the language could be a little

O clearer.

9 MR. HINIZE Okay, we will fix it.

10 MR. KERR4 Page 6, under effects of chemicals,

11 what is meant by plants that used demineralized water as

12 spray solution?

13 MR. ROSZTOCZY: We find that sometimes people

O
l 14 don 't consider the affect of sprays on the assumption that

(

15 they are not using chemical spray, they are using only water

16 as a spray. Even if you use only water as a spray, it can

17 have an effect on equipment. It can penetrate some

18 equipmen t, and produce rusting, and so on.

19 So the only reason to have it there is to consider

20 the effect of sprays even if they are not chemical.

21 MR. KERR4 The sense of what you have in mind

22 would not be changed if we struck the word " solution"?

| 23 MR. ROSZTOCZY4 That is correct.

24 MR. KERE: I understand. .

25 Under the radiation condition inside and outside

ns-

|
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() 1 containment, there is a statement that "one must consider

2 the normally expected radiation environment plus that

[~ 3 associated with the most severe design basis accident during

C}/ 4 or following that which equipment must remain functional."

5 It seems to me that that statement is inconsistent

6 with wha t f ollows, and now I will illustrate my ignorance

7 of, or misunderstanding of NRC rules, I guess. But the most

I know of, to which one8 severe design basis accident *
..

9 designs in FSARs, does not include anything like the source

10 terms described under Part 1, rather one gets those source

11 terms from TID 14844, which is not part of the design basis

12 accident, but is part of the siting rule.

13 It, therefore, seems to me -- I am not objecting

( d' 14 to you using these sources, there may be some reason for it,

15 but it seems to me that they are not sources associated with

16 the most severe design basis accident at all, because the

17 most serious design basis accident is a LOCA, or something

18 like tha t, and one is required to design so that the fission

19 product release is very minimal.

20 MR. RO5ZTOCZY: I believe the point is well

21 tak en. I find that almost every time, when design basis

22 accident is mentioned, it creates more confusion than how
i

23 much it is resolved. We are meaning, basically, that we are

() 24 requiring certain source terms for LOCA, and certain

25 somewhat lower source terms for steamline break. The most

O
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() 1 limiting of the two ought to be considered.

2 MR. KERRs It seems to me that it would be clearer

/^'; 3 and more consistent if you did tha t.

V
4 Tell me what is meant by a LCCA where the break

5 cannot be isolated, and a LOCA where the break can be

6 isolated. I don't understand a break that cannot or a break

7 that can. I thought that if you had a LOCA, you had a LOCA,

8 and you analyzed it as if it were a LOCA.

9 MR. ROSZTOCZY: If you take, for example, the

10 Three Mile Island case where the valve stuck open, and that

11 produces the loss of the coolant. Provided there is some

12 other break like there was, one can terminate it.

. 13 MR. KERRs I am willing to bet, if the staff had

# 14 proposed the Three Mile Island II accident for a LOCA, it

15 would have required that the relief valve stay open and,

16 hence , by non-isolable. You now define a design basis

17 accident in which you can close up the LOCA?

18 MR. ROSITOCZY There are certain cases, for

19 example, a stuck open PORV, which can be isolated by a block

20 valve.

21 MR. KERBS I am simply asking, in your design

22 basis accident scenario, do you permit isolation of LOCAs,

23 or is this a new regime?

24 MR. ROSZTOCZY I will stick to my previous'

25 statement that I don't like the word " design basis," that is
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[vl 1 all.

2 MR. KERR: But LOCA includes other than the DBAs.

3 MR. ROSZTOCZY: Then we are talking about the^

'~' 4 complete spectrum of loss of coolant accident, and there are

5 some that can be isolated. I gave you an example, but let

6 me give you another example. There are a number of plants
i

! 7 which have loop isolation valves, so if there is a break

8 anywhere in one loop, you can isolate it simply by closing

9 the loop.

10 3R. KERR: I am not talking about what can be done

11 physically. I am talking about the NRC permits to be done

12 in analysis of LOCAs. Do you permit one to take credit for

13 closing off those loops?
,

1

/ 14 MR. ROSZTOCZY: If the equipment, which would

15 accomplish the closing, is qualified for the conditions, and

16 if a single f ailure cannot disable it, then, yes.

17 MR. KERR4 It seems to me that it is almost not a

18 LOC A. It is a release which can be closed off.

!
'

19 MR. ROSZTOCZY: LOCA, again, has a different

20 definition in the regulations, and I think we have to leave
i

| 21 it with that definition.
I

22 MR. KERR: But there are in the rules LOCAs,'

23 isolable LOCAs and non-isolable LOCAs that ( ne can find in

24 the rules now?
MR. ROSZTOCZYs No, in the regulations. If you

25

}
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(hh 1 look only at the regulations, you will find a definition of

2 the LOCA, and both of these events would f all under that*

,f^ ) 3 definition. In one case, the break location can be

\-)
4 isolated, and the other it cannot, but both fall under the

5 definition.

6 MR. KERR: So we are breaking new ground in this

7 rule by defining an isolable and non-isolable LOCA.
'

8 MR. ROSZTOCZY: I believe so, and I am not sure if

9 it is needed, but we will take a look at it.

10 MR. ZUDANS: Let me have a crack at it because I

11 did not pay much a tten tion.

12 I think the LOCA reference here is not necessary

13 because you define certain radiation environments of which
,-

I |
K' 14 the worst has to be used for a test. If th e particular test

! 15 is made, nobody can know whether it is the isolable LOCA or
i

16 n o t , because you cannot predict what to expect. So these

17 are just hypothetical environments defined.

18 Whatever it was that was in the back of the mind

19 of the person who defined, it is immaterial. He has to use

!

20 the worst case. So this isolable LOCA or non-isolable LOCA

21 are just misleading.

22 MR. KERR: I sure hate 'o give up the chance to

23 break new ground. You don ' t of ten have tha t opportunity.

|O
(/ 24 MR. ZUDANS: Ihen you have to say, PLOCA, partial

25 LOCA.
,,

.
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(]) 1 MR. KERRa True.

2 Any more questions on page 6?

3 Page 77 Under No. 2, where one specifies the fr.elf^
4 rod gap inventory, where do those numbers come from? ARe''

5 they from something else? I ask the question not to be

6 critical, I was just curious as to where the 10, 10b and 30

7 come from?

8 MR. ROSZTOCZY4 Those are the present requirements

9 that we are enforcing. How did they originally get there, I i

10 believe tha t they are an upper-limit estimate for any

11 calculations which have been performed for a steam line

12 break accidents in any of the plants. Typically, they fall

13 significantly bef ore that, so that is an upper limit.

\_/ 14 MR. KERR: It refers to the fuel rod gap

15 inv entory.

ja MR. ROSZTOCZI: Yes.

17 MR. KERR: Are these what ore expects to find in a

18 fuel rod gap in normal operation?

|

| 19 MR. ROSZTOCZY: I am sorry, isn't it 10 percent of

20 the fuel rod inventory, wh a t they have to account for.

21 MR. KERR: It says, 10 percent of the total rod

f
22 activity inventory, which I would assume means --

! 23 MR. AKSTULEWICZ: My name is Frank Akstulewicz,

() 24 and I as with the Accident Evaluation Branch.

25 MR. KERR: Do you have the document before you, or

%-
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I
,

{{} 1 should I read it to you?

2 MR. AKSTUlEWICZ: I have the document.

rT 3 MR. KERR I am on page 7, and I an about six
)

4 lines up where it refers to the fuel rod gap inventory and

5 the rods should be assumed to be 10 percent of the total rod

6 activity, and 10 percent of noble gases, except for crypton

7 85. I just wonder where those numbers came from?

8 MR. AKSIUlEWICZ: That is taken v.erbatim from Reg

9 Guide 1.25.

10 MR. KERR Where did they get it?

11 MR. AKSTUlEWICZs I do not know. That reg guide

'

12 was issued several years, and I do not know the basis.

13 MR. KERE: If I can ,ontificate, when I get

/

(_/ 14 answers like that from my graduate students, when they tell

15 se that they have read some NRC regulation and did not raise

16 any question about where the numbers came from, I tell them

17 tha t they ought to know better.

| 18 There must be some basis for those numbers. Rich,
i

19 do you know?

|
20 3. SHERRY: I can't say exactly where those

l
'

21 numbers came from in Beg Guide 1.25, but values that we hae
i

22 seen in our research programs that have used for typical gap

23 inventories are on the order of 10 percent for high power

() 24 BWR fuel rods, and much lower values for low power PWR, down

25 to the order of .25.

O

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345

- .- - -_ . _ _ _ _ - - _



. _ _

131

O ' "*- xsaa= There is oa1r ebo=t 'o re=ce"t or the

2 noble gases in the gap? That surprises me, I would have

3 thought that there was more.

'

4 MR. SHERRY: That is a pretty good upper limit.

5 MR. KERR: Your guess would be that these are

6 round off numbers f rom data ?

7 MR. SHERRY: Yes, measurements.

8 MR. KERR: Thank you.

9 Any other comments on page 7?

10 (No response.)

11 MR. KERE: On page 8, on NO. 3, for a limited

12 number of accident monitoring instrument with instrument

13 range, my guess is that instrumentation should be

(, 14 instruments, but you might have a look and see what you have

,
15 in sind. Maybe it shouldn't be instruments, and maybe it

|

16 does mean instrumentation.

17 I am not sure, talking about a limited number of

18 instrume.;ta tion , it may be instrumentation systems. I am

19 being pedadic looking at construction, but that is a matter

20 of style.

21 What is meant by this instrumentation system,

22 where does it start and where does it stop, that you are

23 going to expose to these source terms?

'q]j
,

24 There is a sensor out there somewhere, and there,

I 25 is communication and logic, and then there is an instrument
!

%j)
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-( ) 1 on the control room board, which part of that is that

2 instrumentation system? -

3 3R. HINTZE: In the first place, the base source"

'' 4 term is the source term that they start with.

5 MR. KERBS I know that, but what is exposed to

6 that?

7 MR. HINTZE: It depends on what components or

8 where the instrumentation is located as to what it is going

9 to see, how much of this it is going to see.

10 MP * ERRS This does not say that, and maybe it

11 doesn 't need to.

Ik MR. ZUDANS: Are you talking strictly about

_
13 instruments that are required to follow the course of the

J 14 accident.

15 MR. KERRa He is not talking just about

16 instruments. He is talking about instrumentation systems.

17 Which are you talking about?

18 MR. HINTZEs In the first place, a component must
,

|

,

19 be qualified to withstand the environment that it sees. The'

20 guide essentially addresses that.
|

21 MR. KERR If I am talking about a source term --

22 MR. HINIZEs This is the source term that you

23 sta rt out with , and then from here you scale down based on

() 24 how much shielding is between that and the instrumentation

25 system , or the component, you scale down to whatever it

O
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O i-

2 MR. KERR: Where is the source term relative to

3 the stuf fI
~}a

4 MR. HINTZE Whether it is in the atmosphere, or

5 in the water, or someplace else, is that what you mean?

6 ME. KERR I can locate my instrumentation system,
,

7 if I have got it in the plant, but where does one put the

8 source ters?

9 MR. ROSZTOCZYa One puts the source term into one

10 of two places, and then uses the limiting one. In one case,

11 you put it into the containment, if the break was in the

12 containment, and you assume that it all went out together

13 with the coolant that lef t the cooling system. In the
O

14 second case, you maintain it in the recirculating fluid

15 system. You assume that it stayed within the recirculating

16 fluid system .

17 MR. KERR: Do you think from that Section 3, one

18 can infer what you are telling me?

19 MR. ROSZTOCZY: I am r sure of which px;e you

20 are on.

21 MR. KERR: I am on psge 8, No. 3. What you say

'

22 makes uense, but I would not have been able to ir.fer that

23 f rom this.

24 MR. HINTZE I think you are right. We need to add
1

l25 some more word that says where that is contained,

O
i
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() 1 MR. KERR Or else you say, use some common sense,

2 or something.

- (~} 3 MR. HINTZE: That is absolutely right.

4 MR. KEER: Under No. 5, the initial distribution

5 of activity within the containment should be based on a

6 sechanistically rational assumption. That one 3 ally threw

7 se because the mechanistically ration assumption would never

8 get the stuff in there, the f ractions that we a re using , so

9 I don't know where to start with my mechanistically rational

10 assunptions.

11 It certainly wouldn't, for example, get me 100

12 percent of the source initially in the dryvell at time

13 zero. So I am at a loss.

/'l,

(_/ 14 MR. SUlLIVAN: Maybe it ought to say, it ought to

! 15 be based on the f ollowing assumptions.
|

16 MR. KERR: My guess is that what the write had in

17 mind was, he wanted to throw the 100 percent in there

18 somewhere, but if there were walls and ians, breezes, or

i 19 whatever, once you have thrown it, then he wanted what

20 happened to it to be mechanistic. But, I am not sure.

21 MR. SHERRY: Dr. Kerr, what the write meant when

22 he wrote that was that in certain situations the assumption
|

|
23 typically made for site suitability calculations is that the

{~h
( ,/ 24 source ters is distributed uniformly within the containment,

25 should not be made for judging calculations to determine

|
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() 1 where the material will go for equipment qualification. You

2 must take into account the fact that there are barriers.

/~ 3 MR. KERR I have a suggestion that you can think

b}
4 about. Rather than telling what you shouldn't do, you might

5 say wha t you want the people to do. Either say, throw it

6 all in at time zero, and now take account of whatever it is

7 you wa?.t him to take account of.

8 Are there any other comments on page 87

9 MR. ZUDANS: Does item 3 get results correctly?

10 MR. KERE: They understand the point we were

11 making, and I think they will look at it.

12 MR. ZUDANS4 lot me see if I understand it

13 correctly. This is where the instruments are defined in Reg

i

14 Guide 1.97 as the ones needed to follow the course of the

| 15 major accident, and not just something?
|

16 MR. KERRs I think so.

17 MR. ZUDANS: For that reason, you want to put a

l'
! 18 lot more source terms.
|

| 19 MR. HINTZEs That is correct.

|
20 MR. ZUDANS: I understand.

l 21 MR. KERRs Any other comments on page 87
|

22 (No response.)

23 MR. KERR Page 9?
;

( ,) 24 Again we find the injunction to use a mechanistic

25 model, and that the assumption of 50 percent instantaneous

O
i
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1 played out should not be made. I think, again, if you know()
2 what you people to assume, or the recipe, it is better to -

/~T 3 tell them that.

4 MR. SHERRY This is specified in Appendix B, th e

5 procedures for making the specific calculations.

6 MR. KERRa Appendix B says that the assumption of

7 50 percent instantaneous played out should not be made?

8 MR. SHERRY: It provides guidance on what types of

9 calculations should be done to account for played out.

10 MR. KERRa What I am saying is, why not tell

11 people what you want them to do, even if Appendix B makes a

12 mistake of telling them wha t not to do, rather than telling

13 them what you don't want them to do.

14 MR. SHERRY: What I am saying is that in Appendix
;

15 B we tell them what we vant them to do. On page 9, we note

16 that the instantaneous played out assumption should not be

17 made. This is the assumption which is as specified in Req

|
18 Guides 1.3 and 1.4 for site suitability calculations.

19 MR. KERRa Page 10?

I
| 20 Under No. 9, it seems to me that one should be
|

| 21 more specific than to talk about the gamm1 ra dia tion

22 levels. I think you either mean dose or dose rate, or

23 both. But levels, I think, is not specific enough.

() 24 MR. SULLIVAN: Okay.
|

25 MR. KERRa In 10, you are doing what I said, do,
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() 1 because you now refer to both dose and dose rate. Is there

2 some reason to think that paint and coatings, and coverings

3 will be sensitive to dose rate? I would have thought not,

4 but I am certainly no authority in that field. Is that just

5 in there in case somebody discovers sometime in the future

6 that they are sensitive to dose rate?

7 MR. AKSTULEWICZ I was talking with our

8 contractor at Sandia. It was his opinion that dose rate may

9 h? ve an ef f ect on coatings. He suggested tha t both dose and

10 dose rate be --

11 MR. KERR You have to watch those guys. They are

12 used to dealing with kiloton, and megaton weapons.

_
13 (General laughter.)

{/s. 14 MR. AKSTULEWICZ: This is in relation to equipment

15 qualification.

16 MR. KERR: He really thought that ?

17 MR. AKSTULEWICZ Yes.

18 MR. KERRs I sure would be surprised, but then I

19 have been surprised before.

20 MR. ZUDANS: In actual practice, it is almost

21 impossible to control the dose rate, because you either have

22 a source, and that is defined, and then you put this thing

73 and it sits there for days. I have seen no test where there

/~T
(/ 24 has been an attempt to control the dose rate and the paint.

25 MR. KERRa I am puzzled by the mechanism that is

(v~)
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() 1 being responsive to. dose rate. Usually you have something'

2 responsive to dose rates because you have a repair mechanism

3 at work, and I don't see any repair mechanism in paint, but['}
(/ 4 then that doesn't mean much, it may be there.

5 It seems to me that you could save somebody a lot

6 of trouble if somebody could make sure that dose rate is or
!

7 is not important. You have another consultant somewhere who

8 knows something about paint and radiation fields probably.

9 No. ?2, equipment that may be exposed to low level

10 radiation doses below 10 to the fourth rad should not be

11 considered to be exempt from radiation qualification. I

12 don 't why one put below 10 to the fourth rads.

13 What it says to me is that you want people to

ON 14 consider the exposure to radiation down to zero, and maybe

15 you do, but I don't see why. There must surely be some

16 cut-off point, and I would think that 10 to the fourth rads

17 might be it, below you don 't wo rry about it.

18 I can't imagine anything, other than people, that.

|
19 is very responsive to ten to the fourth rads, and even

20 people can stand it if you give it over a period of time.

21 HR. AKSTULEWICZ: If I might take the question

22 again. One of the comments we received from the public as

23 par t of the NUREG-0588 comment period was an interesting

24 response f rom the AIF which mentioned several pieces of

25 equipment that had failure modes 10 to the fourth, or

t'%
ksl

1
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e
1 failure rates that are below to the 10 to the fourth on

2 radiation.

3 Another reason for mentioning the 10 to the fourth
),)

4 was that heretofore licensees would ss y , it would not

5 receive radiation levels of 10 to the fourth, so we are not

6 going to qualify it. They vould just blanket it off, and

7 say, we are not going to look at it.

8 MR. KERR If you believe that 10 to the fourth is

9 important, could you find out if 10 to the third is not, and

10 then cut off there? Hera you have a zero cut off.

11 MR. AKSTULEWICZ: I understand your concern. This

12 was discussed at length in 0588, and we thought we sort of

13 fixed in 0588 by saying that if they showed us operating

14 experience that would indicate that the stuff was qualified,

15 then we would accept that as proof.

16 MR. ZUDANSs You should not make reference to any

17 level at all.

18 MR. KERR: Or at least to find a level below which

19 you will accept some sort of demonstration by which --

20 MR. ZUDANS: But if you cross out "below 10 to the

i
21 f ou rth rad ," and read that sentence, it makes sense.

22 MR. KERR: Except now you don't know what low

23 level radia tion doses are.

I) HR. ZUDANS: It is defined.24

25 MR. KERR An alte rna tive way would be to say,

G
V
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() 1 equipment subject to doses below, whatever figure you pick,

2 can be demonstrated to be not qualified by analysis or

3 experience, or something.

4 MR. ZUDANS: But you may not have a unique anseer

5 for that.

6 MR. KERR I have will have a unique answer if I

|

I 7 put a number in there.
.|

8 MR. ZUDANS: Zero.

9 MR. KERR: No, I will put 10 to the fourth, and

to tha t is a unique answer. It may not be a good one, but it

11 is unique.

,
12 MR. ZUDANS: I meant to say, if you want that

1

13 number to be valid for that particular piece of equipment,

14 it cannot be unique for dif ferent materials.s
,

i

15 MR. KERR: Do you know of a material that is going

16 to go bad at 10 to the fourth?

17 MR. ZUDANS: I have no idea. That rad means

18 nothing to me.
I

19 HR. KERR: Maybe Teflon would, or it would come

20 closer to sost things I know of. Nobody uses Teflon around

21 radiation anyway, not at least in his right mind.
.

MR. ZUDANS: The point is tha' you don' t even have| 22
l

f 23 to mention this level here in this statement.

24 MR. KERR You have accumulated wisdom.

25 Any more on 107
|
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0 ' <*o restease >

2 MR. KERR: On page 11, there is a statement that

/~]
3 equipment important to safety and which could be subjected

V 4 to high energy pipe breaks as defined in the standard review

5 plan . Is it the equipment that is defined in the standard

6 review plan, or high energy pipe breaks, it was not cl aar to

7 me.

8 HR. HINTZE: I am not sure either.

9 MR. KERR: You can consider it.

10 In that paragraph, also in' paragraph 3, and also

11 in A of paragraph 4, one has " equipment are." I think one

12 would want to say " equipment is." It occurs three times

13 there.
,

14 MB. GALLAGHF.R: Again E.2 is where you will find

| 15 the major bulk of equipment where it would be important to

|
' 16 know exactly what is meant by " equipment important to

17 saf ety."

| 18 Dur nor1al practices would be, if it were in an

I
l 19 area like E.1, those would mainly be sensors, ano ve would

20 normally use what was already qualified. But item 2
i

| 21 mentions the question of the need to qualify a large amount

22 of equipment that would be in this area that we were talking

23 about earlier, unless there is a better definition of the

24 application of this requ3atory guide. ;

25 If it is to be the same as the rule, the rule is

O

ALDERSON REPORTING COMPANY,INC,

500 VIRGINTA AVE., S.W., WASHINGTON, D.C. 20024 (202) 554-2345

_ _ . . . _ . ,_ __ __ ___ _ _ _ _ _ _



|

142

(G~T
1 to be as you said earlier, then there isn't a problem. But

2 if that is not so --
,

; f"}
3 MR. SULLT' I: The rule, I think is fairly

tv' 4 important here, I agre .

5 MR. KF ": Page 127.

6 The last sentence in the first partial paragraph,

7 "Furthermore, the maintenance surveillance program," and so

8 on. I am not quite certain why in the maintenance

9 surveillance program, one picks this specific thing out for

10 emphasis. I think that it may be a good idea to include it

11 in the maintenance surveillance program, and to try to make

12 it uniform, and maybe you have done it somewhere else.

13 But here, one is picking out that the design

()(m/ 14 qualified life is not suffering thermal and cyclic

15 degradation . Maybe you can 't do everything at the same

16 time, but if you are going to require periodic of the

17 maintenance surveillance program, data and records, there

18 are a good many things that one might want to look for. The

19 place to treat that would be, maybe, a general requirement,

20 which includes this.

f 21 MR. HINTZE4 This was specifically added here

22 because of the mild environment, and the excusing of testing

23 for that particular environment.

24 MR. ZUDANS: It is no place here, because you are

25 talking about a piece now sitting in the plant, and you are

'
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fl 1 now telling what you will do while it is in the plant, while
s_e

2 the rule and the reg guide address qualifying outside the

3 plant, prior to installation.
f''|s

! '' 4 MR. SULLIVAN I can understand the concern for

5 both.

6 HR. ZUDANS: It is not that it is not necessa ry ,

7 but that is not the place.

.8 HR. KERR: It is certainly nat, it seems to me,

9 part of a qualification program.

10 HR. ROS4TOCZYa I think we have to be very careful

11 at this point. The main statement of this paragraph is that

12 equipment which is placed in mild environment does not need

13 to be tested. Instead, you can rely on the surveillance

v 14 program.

15 HR. KERRa You say that, you see, in the sentence

16 bef ore that. But now you have become specific. You say,

17 not only must it be a good maintenance program , but it :2ust

18 be ordered every 18 months to assure that the design life is

19 not suffering thermal and cyclic degradation.

20 If you are going to audit the maintenance program

21 eve ry 18 months, it seems to me you maybe ought to look for
'

22 a good many things. I really don't think that it ought to

23 be part of this reg guide.

() 24 MR. ROSZTOCZY: I don't know about the 18 months,

25 but I think this paragraph, the mentioning of the

O
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o

| ({} 1 surveillance program, and called here Containment

2 Surveillance because the individual plants might use
1

3 dif ferent names for it. But mentioning the surveillance; gm
1 ( ]
' '~# 4 program in this paragraph is a nece ssi ty because we are

5 saying that the testing is being --

6 MR. KERR: But you have already d one that in the

7 previous sentence.

8 MR. HINTZE: I think we could delete the last

9 sentence, and we would still have it there.

10 MR. ZUDANSs Yes.

11 MR. KERRs In part D, what is meant by "Should be

12 defined by temperature readings as cloce as practical to the

13 component being qualified"?
i

(,/ 14 MR. ROSZTOCZY: Normally when you test equipment

15 in a test chamber, there could be temperature variations in

| 18 the test chamber, especially if the equipment is small

17 relative to the chamber. This, I believe, is just simply

18 guidance that the temperature should be measured as close to

19 the equipment as possible.
*

!

29 MR. KERRs Does that mean that you put the thermal

2100uple on the equipmen t because tha t is as close as

f
|

22 practical. What does it mean?
t

23 Why not say that you measure the temperature of

() 24 t he rquipment?

25 MR. ROSZTOCZYs No. You are mentioning the

!

|

!
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(') 1 environmental temperature here, so you definitely don't want

2 to put it on right on the surface. You are not measuring

3 surf ace temperature, but you want to measure it close to the

Om 4 equipment. The problem, again, is that at least in some of

5 the old test, we are finding that there was one temperature

6 seasurement it, one big chamber, and there was different

7 equipment put in there , and you don't necessarily know.

8 MR. KERR: It seems to me that as close to the

9 equipment as practical is right up against it, unless you

10 say something else. If you don't say something else, I

11 don't see that you are giving much guidance , unless what you

12 are really saying is, watch out that you really mea sure the

-

13 correct environment equipment.

( 14 Do you see the point I am making? I am not sure I

15 know how to do it better.

16 MR. ZUDANS: It would be better to restate it,

17 because if you say, as close, it could be completely wrong,

18 too . It depends on how the equipment is shaped, and how

19 large the particular environment is, and there are

20 variations in the test chamber.

21 What the objective of this point seems to be, it

22 is logically that there should be good information on what

23 the environment was.

() 24 MR. KERR: That is what he is saying, I think.'

25 MR. ZUDANS: Saying, close to the equipment, is
!
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(O 1 one way.
/

2 MR. KERR Another way is, don't let slobs do the

[ 's experimental work. Get people who know what they are

V] 4 doing.

5 MR. ROSZTOCZYa It would not sound good in th e re g

6 guide.

7 MR. KERR4 Make it a footnote.

8 (General laughter.)

9 MR. KERBS Page 13. On page 13, E and G. E

10 ref ers to performance characteristics of equipment, and G

11 refers to functional status of the equipment. What is the

12 difference between the performance characteristics and
e.

, 13 f unctional status?"
|

V 14 I don't know either, so you might give some

' 15 thought to that. It was not clear to me.

16 Under I, you suggest either cobalt 60 or cesium

17 137.

18 MR. HIMTZE4 Yes, we have some changes there. It

19 should be, "Would be acceptable as gamma radiation

I 20 sources. "

21 MR. KERRs You know, I take it, that you are going

! 22 to get much more penetration with the cobalt than with the'

23 cesium. Have you thought sbout this, and have decided tha t

24 either one was okay. But they are going to be quite

25 dif f erent, because the energy of the cobalt is much higher,g

O
'
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() 1 and if you have fairly dense material, you will get a lot

2 more penetration f rom the cobalt.

r'; 3 I have not thought about it in de tail to say that

I/ 4 this is or is not okay for what you are going to be testing,''

5 but the chtracteristics you will get, other than surface,

6 Will be qtite different for those two radiation energies.

7 There are some cases where you want to use cobalt because I

8 think there will be cases in which you will want a deep

9 penetration, but it may nc. be necessary.

10 Page 13? Page 14, under B, equipment in these

11 categories should remain functional, and so forth. Is one

12 hour more or less arbitrary, or is there some reason for

13 picking it out?
,

I/(,/ 14 HR. ROSZTOCZY: I think that it is more or less

,

15 arbitration within the limitations that the general guidance
|

16 in the standard is to take 10 percent of the time. We are'

17 talking about something being exposed f or 10 days, and to

18 use 11 days, it makes sense.

19 When you get down, and you are saying that the
,

!

20 equipment is going to perform its function in five minutes,

21 then to use 5.5 minutes is not a very meaningful margin.

22 Since, typically, only.a few pieces of equipment are being

23 tested, and there could be differences between them, the

(/n) 24 general feeling was that there should be a cut off for this,
%

25 and it should go below a certain value. One hour was

0V
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O' 1 picked.
,

'v
2 MR. KERR4 It probably make sense. I assumed tha t

i

" 3 it might be that, but I was just curious.

4 MR. SULLIVANs There is one other reason tha t I

5 have heard put forth, and that is that the accident could

6 develop slowly. Let's say the trip point is 20 pounds, it

7 could take an hour or so to get up to the 19 pounds, or 20

8 pounds. There is that kind of argument also.

9 MR. KERR: Part A of number 6, I think the

to explanation of synogistic ef fect leaves something to be

11 desired. Synogistic effects, for example, I don't think

12 result from dose rates. As I understand synogistic effects,

13 they are ef fects that, roughly speaking, are non-linear,

14 where you have one effect, and another effect, and you put
,

15 something together, and you get an effect that is even

16 worse, and it is because of a combination of the two.

17 MR. SULLIVAN This can occur with dose rate

18 combined with temperature.

19 MR. KERR: But that is not what this says. It

20 says, for example, effects resulting from dose rate.

f 21 MR. ROSZTOCZY: It is totally valid.

|
22 MR . SULLIV AN Synogistic has to do with two

23 things, I think is what you are saying.

(/ 24 MR. KERR If I understand synogism.

25 MR. SULLIVAN4 You are quite righ t.

ClJ
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() 1 MR. KERR: What is meant by the statement that the

2 calculated operatine ^ emperature of the equipment is

rT 3 contrasted, for example, with operating equipment. Is there

C/ 4 something specific calculated, or is the intent that one

5 account for the operating temperature?

6 MR. SULLIVAN: Where are you reading, sir?

7 MR. KERR B, just above the bottom of page 14,

8 the second line above the bottom. "Calcula ted opera ting

.

9 temperature of the equipment." What is the significance of

10 " calculated" ?

11 MR. DAVIS: Just leave it out, I think, would seem

12 to be good.

13 MR. ROSZTOCZY: The predicted or expected would do
r)
(,/ 14 just as well.

|

15 MR. KERR: What about th operating temperature?

i

16 MR . ROSITOCZY a It goes through on variations. It

17 is not necessarily constant.

| 18 MR. SULLIVAN: Are you saying that we should drop

|
19 " calculated"?

20 MR. KERR Unless you want calculated rather than

21 actual. If you want the actual operating, it seems to me

22 that you say the operating temperature.

23 MR. HINTZE: If you know that, but quite often you

() 24 don 't kn,ow the actual until you have actually --
,

25 MR. KER R : Granted, you have to get it in some

;
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() I way, but what you want is the operating temperature, I

2 think.

73 3 MR. ROSZTOCZY: Right.

4 MR. HINTZEs We will take care of it.

5 MR. KERR Are we through with 14?

6 On page 15, I don't understand Part E. Can you

7 tell me what that means?

8 MR. SULLIVANs What that says, sa y, you have

9 something that is subject to a harsh environment, if you
,

10 vant it to have on going qualification, it is simply not

11 good enough to use periodic testing, because that would not

12 tell you whether something had degraded sufficiently such

13 that the harsh environment could cause everythin to fail.

k_/ 14 In other words, you would have to do on going

15 qualification. Actually take the stuff out after five

16 years, age it artificially five more, or whatever, and then

17 put it in an autoclave. It is simply not good enough to

18 look a t it or survey it to determine that, yes, it is good

19 enough for five more years.

20 MR. KERR: On going qualification means,

21 qualifications beyond the service? I don't know what
|

| 22 on-going qualification means.

23 MR. SULLIVAN: It comes down to the amount of

O
t_) 24 aging you can apply. For example, let's say that you can

25 only age a prototype for five years. You would age a
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1 component for five years, and test it, and determine that it

2 is oka.i .

3 MR. KERRs Yes.

4 MR. SULLIVAN: Then you would take another

5 component similar to it, for example, like cable, and age it

6 to five years. This will be sacrificial cable, and you just

7 age it for five years in a plant, and let it sit there for

8 five more years. Now at the end of five years, it has five

9 years of artificial aging, and five years of real aging. It

10 is a kind of bootstrap.

11 Then you take a sample from that sacrificial

12 cable, and put in the autoclave. If it passes, and it has

1310 aging on it, it is acceptable for five more years. You

( 14 keep doing this all the way out. Ten years later, you pull

15 out a piece of cable that has 10 years of real aging on it,

16 and you can 1dd five more of artificial aging, and just keep

17 bootstrapping your way up.

18 ER. KERR I understand what you are saying, but I

19 have never been able to read it out of Part E.

20 MR. SULLIVANs On-going qualification is defined

21 in the standard.

22 MR. KERR Okay. You are sure that somebody who

23 is familiar with this will understand Part E?
I MR. SULLIVANs The concept of on-going24

25 qualification is f airly well spelled out in 323, and we a re

O
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1 simply saying that you cannot just keep looking, go in there

2 every five years and look at sor- thing, and test it, in that

3 sense, with a volt meter, and measure the resistance. You

4 have to go through the autoclave route.

5 MR. Z10ANS: On the same page, you say, that

6 in-use methodology is acceptable. What kind of a level of

7 confidence do you have on that methodology, how much

8 knowledge do you have of the specific materials information,

9 or how much knowledge does industry have with respect to the

10 specific materials information that is needed?

11 The device could be made of a number of different

12 materials, and each of these materials has specific

13 activation. If you calculate for one material, it requires

/(_j 14 one environment. If you calculate.for another material, it

15 requires another environment.

18 Is it really possible to age the entire component

17 as it would be in real life, or do you have to punish parts

18 of it drama tically in order to achieve some results on the

19 others? How good is the method, anyway?

20 HR. ROSITOCZI: I .. think the answer is that it is
i

21 artificial, and through its artificiality it produces higher

22 stresses in many components than would be equivalent to the

23 four year lifetime. We have seen a number of failures in

A( ) 24 qualification tests, and it is not completely clear, but it

25 is possible, t!at it is due to the accelera ted aging.

.)
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() 1 What can you do to improve on it? What you can do

2 is to come closer to the real life, which means that you age

3 it at lower temperature and for longer timea, but there is a-

4 practical limit to how far one can go. This is one of the"

5 major problems of qualification.

6 MR. ZUDANS: We had that discussion before,

7 whether ycu need to age or not at one type of environment.

8 I raise the question because of this, because you really

9 cannot have anything that is totally reliable. You either

10 destroy the component by the aging process, or maybe you

11 don 't do enough.

:2 If there was 1 way to perceive th e real behavior

13 better than break it out, and test in a real harsh
,_

14 environment for a given time, maybe that would be better.
,

15 That is a philosophy, and not a question. I don't know any

16 better than you do.

17 MR. KERRa Any other comments on page 157

.
18 (No response.)

19 MR. KERRa On I, what is meant by "iden tif ying

20 potential age related degradation"? What is a potential age

21 related degradation, or how would one identify ote?

22 MR. SULLIVAN A good example of that would be

23 during a maintenance program, or during periodic

24 surveillance , one might notice, for example, a cable was'

25 becoming cracked.
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('') 1 MR. KERR: But that is an age related

2 deg rada tion . It is not a potential one.

/'. 3 MR. ROSZTOCZY: I think that we should strike the

4 word " potential."

5 MR. KERR: Okay.

6 Any more on page 15?

7 (No response.)

8 MR. KERR Page 16. Under 9, here I suffer from

9 not having the familiarity with IEEE regulations, but a

10 certificate of conformance by itself is not acceptable. Is

11 that perfectly understandable to people who are in IEEE

12 regulations?

13 MR. SULLIVAN. I don't think that that is
,_ ,

_/ 14 particularly unique to IEEE. I think what it says is, we

15 are not just simply going to take somebody's certification

18 on a piece of paper that it is all right. It is going to

.i have to be backed by the de tails of qualification program

18 that is laid out here.

19 MR. KERRs Okay, it doesn't seem unreasonable.

20 Are there any other comments on page 16?

21 Page 17, I an a little puzzled by the second

i
22 sen tence on the implementation, which tella me that all

|
! 23 operating plants are plants which have not received an

( 24 operating license should meet the provisions of this guide.

25 I would have thought one would say, this is an acceptable

}
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O ' etnoa or tierriao or o ethia -

2 On No. 2, those two sentences, what is the

f3 3 significance, "This position does not exclude eq uipm en t

b 4 using materials that have been identified." Does that mean,

5 if it is well known that some equipment are especially

6 susceptible, you and the applicant can pick those out, and

7 they require special treatment. How does one interpret

8 that?

9 It may be perfectly obvious, but it is not clear

10 t o m e .

11 MR. ROSZTOCZY: We are not satting a requirement

12 for the older plant to go back and establish life for each

13 of them. Nevertheless, if they do have some materials which

b
(/ 14 are susceptible to aging, then they have to look at it.

15 MR. KERRs Who identifies that kind of material,

16 you , th e m?

17 MR. ROSITOCZY: The licensee. They provided as

18 part of the bulletin a list of materials that we knew, and

|
19 were available to us. It was not an exclusive list. It was

20 a sample list, and they look at it.
j

|
21 -!R . K ER R : Would it be worthwhile saying something'

i

| 22 about a tip of a list, or a sample list was provided.

23 MR. ROSZTOCZY: We would say something about that

| 'O
(f 24 only if it would be attached to the guide. If it is not

25 attached to the guide, then one probably would not. We

. .

!

|
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() I could say some general words, plastic, rubber types of

2 materials.

fT 3 MR. KERRs It just seems to me that if guidance

k/'

4 would be helpf ul, and you could give it, it is a good idea.

5 Maybe you can' t give general guidance, I don't know.

! 6 In the last sentence of that same pa rag ra ph ,

! 7 ref erence is made to pre-aging valve operators and motors.

8 What does that mean?

9 MR. HINTZE: Those particular two standards, IEEE

10 382 and 334, require aging as a prerequisite to testing.

11 Those are the only two IELE standards that have included

12 aging as a requirement. So while we are exclusing aging on

13 everything else, if they use these two standards, then aging
/

14 is not excluded.'

15 MR. KERR4 Is there a difference between aging and

16 pre-aging?

17 MR. HINTZEs They are the same thing.

18 MR. ROSZTOCZY: The diffentiation is, pre-aging

19 prior to testing. During the LOCA testing, you age also.

20 Pre-aging prior to testing is required for this.

21 MR. KERR: So you are not requiring that valves

22 that go into plants be aged, but rather those that are

23 tested?

(, 24 MR. SULLIVAN: All of this pre-aging is of the

25 pro totype only.

<
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(] 1 MR. ZUDANS: I have one question on that. Ma ybe

2 you addressed the question, but I did not hear it. Here on

3 line 4, on page 17, you say, " licensee should meet the

4 provisions of this guide." It sounds more like a

5 regulation.

6 MR. KERR We agreed, I think, that maybe this

7 would be reworded.

8 HR. ZUDANS: I guess if you do what this guide

d

9 says, you will meet some other regulation, but not this

10 guide.

11 MR. KERBa This slipped through because there are

12 still some vestiges of standards and research, and research

13 slipping into standards. They have got to get that sort it
C\
h 14 out.

15 HR. ZUDANS: I am sorry, then, I missed the

16 poin t.

17 MR. KERR I think.

18 MR. HINTZEs We will accept that.

19 ER. KERR: On number 3, there is a reference to

20 replacement component being qualified to the existing

21 standards. What existing standards is meant here, or are

22 meant?

23 53. WENZINGER: The ones that are recommended by

( 24 the guide and imposed by the rule.

25 HR. KERR In your view, is it clear what is meant

O,
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1 by existing standards in the context of the guide. If it{}
2 is, we will lo t it go. It was not clear to me.

r~ 3 MR. WENZING5R4 It was clear to me, but it may not

.) 4 be clear to somebody else.

5 MR. KERRs Give it some thought.

6 Are there any other comments?

7 The value impact statemant. Are there any

8 comments on the value impact statement?

9 (No response.)

10 MR. KERE: I will say that we will not go th ro ugh

11 and review the rest of this page by page, but anybody has

12 any comments on any part of the appendices, now is the time

13 to make the comments.

14 Are there any additional comments by the staff a t
.

15 this point?

16 HR. HINTZE: No, sir.

17 MR. KE3R: I shall assume, then, that I shall

18 report the result of our deliberations to ACES. My guess

19 is , or a t least what I would recommend is that we either

-23 send aiong some informal comments, or perhaps write the kind

21 of letter we usually send to Mr. Dircks in which we make

22 some general comments about the rule and the guide. It goes

23 out for comments at this point.

() 24 MR. SULLIVAN: That is correct, sir. It will be

25 published for comment in about December.

)
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() 1 MR. KERR: If we do write something, it will
,

2 probably contain some of the comments that I have made, and

/^ 3 some of the comments that have been made here. I don ' t know
t

( 4 how we will finally put them all together.
,

5 I don't think that there will be any rurprises in

6 what you get. I don't see any major criticisms, except I

7 think there will be- ;uggestions and clarification in some

8 places.

9 I certainly would want to urge that whatever
i

10 eff ort is available can be put on getting some better idea,

11 at least than I have, of what this is going to cost people,

12 and what you foresee as a risk reduction.

13 Any comments on that?

14 (No response.)
.

| 15 MR. KERRs What I would like to do, then, is to

I
i 16 thank the stafi f or their participation this evening, and

17 bid then good bye, unless they want to stay.

18 I do want the consultants to stick around for a

| 19 f ew minutes. We will, of course, be in an open meeting, but

20 we will not to record that part of it.

21 (Whereupon, at 6:20 p.m., the meeting adjourned.)

22

l
i 23
i /~g

(,/ 24

25
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NUCLEAR REGULATORY COMMISSION

.O
.

10 CFR eert 50

DOMESTIC LICENSING 0F PRODUCTION AND UTILIZATION FACILITIES

Environmental and Seismic Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants

AGENCY: U.S. Nuclear Regulatory Commission.

ACTION: Proposed Rule.

SUMMARY: The Nuclear Regulatory Commission is prcposing to amend its

regulations applicable to nuclear power plants to clarify and strengthen

the criteria for environmental and seismic qualification of electric equip-

O eat i 9erteat to serety. specific 9#etiricetioa ethods c#rreatir coa-

tained in national standards, regulatory guices, and certain NRC publica-

tions for equipment qualification have been given different interpreta-

tions and have not had the legal force of an agency regulation. The prc-

posed rule would codify these qualification methods and otherwise clarify

the Commission's requirements in this area.

DATES: Comment period expires (60 days after notice in Federal ~ Register).
.

Comments received after expiration date will be considered if it is

practical to do so, but assurance of consideration cannot be given except

as to comments received on or before this date.

[~) ''

' ' ' ADDRESSEES: ' Written comments and suggesticas may be mai .ed to the
,

Secretary of the Commission, Attention: Docketing and Service Branch,
-

U.S. Nuclear Regulatory Commission, Washington, D.C. 2055F, or hand

1 Enclosure "A"
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delivered to the Commission's Public Document Roon, ac 1717 H Street NW. , -

Washington, D.C., between the hours of 8:30 a.m. and 4:45 p.m. on normal

work days. g
.

FOR FURTHER INFORMATION CONTACT: Satish K. Aggarwal, Office of Nuclear

Regulatory Research, Electrical Engineering Branch, U.S. Nuclear Regula-

tory Commission, Washington, D.C. 20555, Telephone 301-443-5946.

SUPPLEMENTARY INFORMATION: Nuclear power plant equipment important to

safety must be capable of maintaining functional operability under all

conditions postulated to occur during its installed life. This require-

ment is embodied in General Design Criteria 1, 2, 4, and 23 of Appendix A,

" General Design Criteria for Nuclear Power Plants," to 10 CFR Part 50,

" Domestic Licensing of Production and Utilization Facilities"; in Cri-

terion III, " Design Control," and Criterion XI, " Test Control," of Appen- h
dix B, " Quality Assurance Criteria for Nuclear Power Plants and Fuel

Reprocessing Plants," to 10 CFR Part 50; and in 10 CFR 9 50.55a(h), which

incorporates by reference IEEE 279-1971,* " Criteria for Protection Systems

for Nuclear Power Generating Stations." This requirement.is applicable to

equipment l'cated inside as well as outside containment.o

The NRC has used a variety of methods to ensure that these general

requirements are met for electric equipment important to safety. For the

oldest plants, qualification was based on the fact that the electric

components were of high industrial quality. For nuclear plants after

1971, qualification was judged on the basis of IEEE 323-1971. For g
" Copies may be obtained from the Institute of Electrical and Electrerics
Engineers, Inc., 345 East 47th Street, New York, N.Y. 10017.

.
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plants whose Safety Evaluation Reports were issued after July 1,1974, -

the Commission has used Regulatory Guide 1.89, " Qualification of Class 1E

] Equipment for Light-Water-Cooled Nuclear Power Plants," which endorses-

IEEE 323-1974,* "IEEE Standard for Qualifying Class 1E Equipment for

| Nuclear Power Generating Stations," subject to supplementary provisions.

Currently,'the Commission has underway a program to reevaluate the

qualification of electric equipment important to safety in all operating

nuclear power plants. As a part of this program, more definitive criteria
,

'for environmental qualification of electric equipment have been developed

by the NRC staff. A document entitled " Guidelines for Evaluating Environ-

mental Qualification of Class 1E Electrical Equipment in Operating Reac-

i tors" (DOR Guidelines) was issued in November 1979. In addition, the NRC

staff has issued NUREG-0588, " Interim Staff Position on Environmental
' O -Qualification of Safety-aeiated Eiectricai Equipment, which contains

two sets of criteria: the first for plants originally reviewed in accord-

ance with IEEE 323-1971 and the second for plants reviewed in accordance
,

with IEEE 323-1974.

By its Memorandum and Order (CLI-80-21) dated May 23, 1980, the.

:
Commission directed the staff to proceed with a rulemaking on environ-

mental qualification of safety grade equipment and to address the ques-

tion of backfit. The Commission also directed that the 00R Guidelines
.

f

and NUREG-0588 form the requirements licensees and applicants must meet

until the rulemaking has been completed.

p This proposed rule is based on the requirements of the D0R Guide-
v

"

lines and NUREG-0588 and is intended to codify explicitly the Commission's
,-

t

.
,

;

.
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requirements for the environmental and seismic qualification of electric

equipment important to safety. Technical areas addressed include (a)

testing as the principal maans of qualification, (b) analysis and operating

experience in lieu of testing, (c) ongoing qualification, (d) accelerated

aging, (e) synergistic effects, (f) test parameter envelopes, (g) source

terms, (h) margins, (i) documentation, and (j) backfit requirements. Regu-

latory Guide 1.89 is being revised to describe methods acceptable to the

NP.C staff for meeting the provisions of the rule; a draft of the proposed

revision is being published for public comment concurrently with the pro-

posed rule.

Upon publication of a final rule, the DOR guidelines and NUREG-0588

will be withdrawn.

REGULATORY FLEXIBILITY STATEMENT $
In accordance with the Regulatory Flexibility Act of 1980, 5 U.S.C.

605(b), the Commission hereby certifies that this rule, if promulgated,

will not have a significant aconomic impact on a substantial number of

small entities. This proposed rule affects the method of qualification

of electric equipment by utilities. Utilities do not fall within the

definition of a small business found in Section 3 of the Small Business

Act, 15 U.S.C. 632. Additional testing required under this rule will

generate business for small entities engaged in environmental testing.

Dursuant to the Atomic Energy Act of 1954, as amended, the Energy

Reorganization Act of 1974, as amended, 4.d section 553 of title 5 of $
the United States Code, notice is hereby given that adoption of the

following amendment to 10 CFR Part 50 is contemplated.
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A new $ 50.49 is added to read as follows:
-

6 50.49 Environmental and seismic qualification of electric equipment
n
() important to safety for nuclear power plants.

(a) Each holder of and applicant for a license to operate a nuclear

power plant shall establish a program for qualifying all electric equip-

ment important to safety as defined in paragraph (b) of this section.

(b) Electric equipment important to safety means those electrically

operated, actuated, or energized components necessary for the proper

operation of systems important to safety as defined in Appendix A to this

part. Such systems include systems required to mitigate the consequences

of an accident and those systems whose failure or malfunction could cause

an accident or cause an accident in process to worsen. Included are#

(1) systems required for reactivity control, (2) systems required for

reactor and process system heat control, (3) systems required for con-

tainment isolation, (4) systems required for maintaining containment

integrity, (5) systems required for preventing significant release of

radioactive material to tne environment, (6) instrumentation essential

for operator action in accomplishing (1) through (5), and (7) equipment

that could fail in such a manner that the failure would prevent the
,

proper operation of equipment important to safety, or mislead the operator.

(c) A list of all electric equipment important to safety shall be

prepared and maintained in a central file. This list shall, as a minimum,
;

i include:
| |

l
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(1) The performance characteristics (such as accuracy and -

response time) and integrity requirements under conditions existing

during normal and abnormal operation, during the containment test, and

during design basis events and afterwards and the times that integrity h
cust be maintained.

(2) The range of voltage, frequency, load and other electrical

characteristics for which the performanco specified in accordance with

paragraph (c)(1) of this section can be ensured.

(3) The environmental conditions, including temperature,

pressure, humidity, radiation, chemicals, submergence, vibration, and

seismic forces and their predicted variations with time, at the location

where the equipment must perform as specified in accordance with para-

Ographs (c)(1) and (2) of this section.

(d) The qualification program shall include the following:

,

'

(1) K_nown Synergistic Effects.

.

(2) gi.n.g. Equipment qualified by test shall, whera practi-in
,

|

cable, be preconditioned by natural or artificial (acceleratea) aging

to its " installed end-of-life condition." Aging considerations based on

seismic and dynamic loads shall include a justifiable number of operating

basis earthquakes and other dynamic (cyclic) loading effects. Electro- $
i mechanical equipment shall be operated to simulate the expected mechanical
|

| wear and electrical c'egradation. This shall be the qualified life for the
1

6 Enclosure "A"
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equipment. Where preconditioning to a qualified life equal to the installed
-

life is not possible, qualification to a shorter qualified life shall be

n, performed. Such equipment shall be replaced at the end of its qualified
V

life unless ongoing qualification of prototype equipment naturally aged in

plant service shows, by artificial aging and type testing, that the item
,

has additional qualified life.

(3) Margins. Quantified margins shall be applied to account

for production errors and test instrument errors. These margins shall be

in addition to margins applied during the derivation of the plant parameters.

(4) Temperature and Pressure. The time-dependent temperature

and pressure at the location of the equipment shall be established for

O the most limiting of the applicable postulated accidents and shall be -

used as the basis for the environmental qualification of electric equip-

ment important to safety.

(5) Humidity. Time-dependent variations of relative humidity

during normal operation and design basis events shall be considered.

(6) Chemical Effects. The composition of chemicals used shall

be equivalent to or more severe than that resulting from the most limit-

ing mode of plant operation (e.g. , containment spny, emergency core cool-

p. ing, or recirculation). If the composition of the chemical spray can be
O affected by equipment malfunctions, the most severe chemical spray

environment that results from a single failure in the spray system shall

be assumed.

7 Enclosure "A"
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(7) Radiation. The radiation environment shall be based on .

the type of radiation and the dose and dose rate of the radiation environ-

ment expected during normal operation over the installed life of the

equipment plus the radiation environment associated with the most severe

design basis event during or following which the equipment is required

to remain functional, including the radiation resulting from recirculat-

ing fluids for equipment located near the recirculating lines.

(8) Submergence (if subject to being submerged).

(9) Seismic and Vibratory Loads.

(i) Equipment shall be subjected to the forces resulting

from one operating basis earthquake and one safe shutdown earthquake.

Other vibratory loads occurring during both normal operation and accidents h
shall be included.

(ii) Loads resulting from anticipated operational occurrences

or accidents shall be combined with the suismic loads in an appropriate

manner.

(iii) The characteristics of the applicable input motion

shall be specified by response spectra, time history, or other means if

te?-opriate.

-

(e) Each item of electric equipment important to safety shall be

qualified by one of the following methods:

8 Enclosure "A"
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(1) Testing an identical item of equipment. -

(2) Testing a similar item of equipment with a supporting

() analysis to show that the equipment to be qualified is acceptable.

(3) Experience with identical or similar equipment under

similar conditions with a supporting analysis to show that the equipment

to be qualified is acceptable.

(4) Analysis alone, subject to the approval of the NRC staff

in the following cases--

(i) Type testing is precluded by the physical size of

the equipment or by the state-of-the-art;
b, v

(ii) "retetype ;g.i;;;;..t i: - t = :i htle,.

(iii) The equipment was installed prior to May 23, 1980.

(f) If an item is to be qualified by test -

(1) The acceptance criteria shall be established prior to testing.

(2) The tests shall be designed and conducted to demonstrate

that the equipment can perform its required function as specified in

accordance with paragraph (c)(1) of this section for all conditions as

specified in accordance with paragraphs (c)(2) and (3) of this section.
i
1.

I
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The test profile (e.g., pressure, temperature, radiation vs. time) shall -

include sufficient margin to account for differences among various produc-

tion ucits of the tested equipment and for errors within the instrumenta-
Otion monitoring and controlling the test. iiiis margin shall be in addi-

tion to that applied in deriving the values of the accident parameters,

(3) The test profile shall b6 either (i) a single profile that

envelops the environmental conditions resulting from any design basis

event during any mode of plant operation (e.g., a profile that envelops ,

the conditions produced by the postulated spectrum of main steamline break

and loss-of-coolant accidents) or (ii) separate profiles for each type

of event (e.g., separate profiles for the MSLB accidents and for LOCAs).

(4) The same piece of equipment shall be used throughout the g
complete test sequence under any given profile.

(5) For seismic and vibratory loads testing--

(i) Equipment shall be qualified using multifrequency and

multiaxial i.nput motions unless justification for using a single frequency

input motion or a single axis input motion is provided.

(ii) The design of the test mounting shall simulate the

acwal service mounting and shall not cause any extraneous dynamic coupling

Oto the equipment being tested.
.
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(iii) It shall be demonstrated that the actual input motion -

equals or exceeds the anticipated required input motion. The duration of

each test shall equal or exceed the strong motion portion of the design

(]k earthquake anu other dynanic loads.

|
(g) Installed electric equipment important to safety shall be sub-

|
jected to adequate programs of preventive maintenance and quality assur-

i ance, including routine maintenance to minimize dust accumulation that

could degrade the ability of the equipment to function properly.

(h) A record of the qualification shall be maintained in a central

file to permit verification that each item of electric equipment impor-

tant to safety is qualified for its application end meets its specified
o

performance requirements when subjected to the ccnditions present when
()'

it must perform its safety function up to the end of its qualified life.

Dated at this day of , 1981.

' For the Nuclear Regulatory Commission.

:

Samuel J. Chilk
Secretary of the Commission

O.

6

:

|
.
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Proposed Regulatory Guide 1.89 Rev. 1

' (~)
t/ ENVIRONMENTAL QUALIFICATION OF ELECTRIC EQUIPMENT IMPORTANT TO SAFETY

FOR LIGHT-WATER-COOLED NUCLEAR POWER PLANTS

A. INTRODUCTION
>

Criterion III, " Design Control" and Criteria XI, " Test Cont ~ 7.1," of Appen-

dix B, " Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing

Plants," to 10 CFR Part 50, " Licensing of Production and Utilization Facilities,"

requires that design control measures provide for verifying the adequacy of a

specific design feature by design reviews, by various calculational methods or

by suitable qualification testing of a prototype unit under the most adverse

conditions and that proof tests be conducted to demonstrate that structures,
I,J\

systems and components will perform satisfactorily in service.'-

General Design Criteria 1, 2, 4 and 23 of Appendix A to 10 CFR Part 50

and 650.49 " Environmental Qualification of Electric Equipment Important to

Safety for Nuclear Power Plants," to 10 CFR Part 50, requires that each type

of electric equipment be qualified for its application and specified performance

requirements, and provides requirements for establishing qualification methods

and environmental qualification parameters.

This regulatory guide describes a method acceptable to the NRC staff for;

l

complying with the Commission's regulations with regard to design verificationl

I of electric equipment for service in light-water-cooled nuclear power plants
i
'

O to assure that the equipment can perform functions that are important to safety.
I b

|

!
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B. DISCUSSION

IEEE Std 323-1974, "IEEE Standard for Qualifying Cla.ss IE Equipment for

Nuclear Power Generating Stations,"M ated February 28, 1974, was prepared by gd

Subcommittee 2, Equipment Qualification, of the Nuclear Power Engineering

Committee of the Institute of Electrical and Electronics Engineers, Inc. (IEEE),

and subsequently was approved by the IEEE Standards Board on December 13, 1973.

The standard describes basic procedures for qualifying Class 1E equipment and

interfaces that are to be used in nuclear power plants and components or equipment

of any interface whose failure could adversely affect any Class 1E equipment.

Da requirements delineated include principles, procedures, and methods

of qualification which, when satisfied, will confirm the adequacy of the equipment

desiga for the performance of safety functions under normal, abnormal, design-

basis-event, post-design-basis-event, and containment-test conditions.

Equipment should be qualified to meet its performance requirements under g
the environmental and operating condit%1s in which it will te required to func-

tion and for the length of time for which its function is required. The follow-

ing are examples of considerations to be taken into account when determining

the environment for which the equipment is to be qualified: (1) equipment outside

containment would generally see a less severe environment than equipment inside

containment; (2) equipmer',whose location is shielded from a radiation source

would general'ly recr.ve a smaller radiation dose than equipment of equal distance

from the source but exposed to its direct radiation; (3) equipment required to

.

1/ Copies may be obtained from the Institute of Electrical and Electronics
Engineers, Inc., United Engineering Center, 345 East 47th Street, New York, g
New York 10017.

2
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initiate protective action would generally be required for a shorter period of

time than instrumentation required to follow the course of an accident. The

specific environment for which individual equipment must be qualified will depend

on the installed location, the conditions under which it is required to function,

and the length of time it is required to operate.

A component to be qualified in a nuclear radiation environment should be

exposed to a fluence that simulates the total dose, conservatively calculated,

that the component should withstand prior to completion of its intended func-
'

tion. Dose rates, spectrum, and particle type should be simulated as closely

as practicable unless it can be shown that damage is not significantly depen-

dent on dose rates, or spectrum, or particle type.

Equipment qualification is predicated on the assumption that qualification

testing adequately simulated the environment and service conditions throughout

the installed life of the equipment. Where routine maintenance is essential

to maintaining equipment in the conditions simulated by the qualification test

(e.g., cleanness), it is important that an adequata program of preventive

maintenance and quality assurance be established, including minimizing dust

accumulation that could degrade the ability of the equipment to function properly.
|

|
C. REGULATORY POSITION

The procedures described by IEEE Std 323-10 4, "IEEE Standard for Quali-
|

! fying Class IE Equipment for Nuclear Power Generating Stations,"M ated Feb-d

ruary 28, 1974, are acceptable for qualifying electric equipment for service

in light-water-cooled nuclear power plants to assure that the equipment can-

| perform functions that are important to safety subject to the following:
'

3
'

|
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1. Reference is made in IEEE Std 323-1974, Sections 2, 6.3.2(5), and

6.3.5, to IEEE Std 344-1971, " Guide for Seismic Qualification of Class 1 Elec-

tric Equipment for Nuclear Power Generating Stations." The specific applica-
Obility or acceptability of IEEE Std 344 is covered in Regulatory Guide 1.100.

2. Section 5 of IEEE Std 323-1974 pertains to principles of qualifica-

tions including various methods. In conjunction with Section 5, the selection

of a qualification method should be based on the following:

a. The NRC will not accept analysis alone without supporting test data.

Experience has shown that qualification of equipment without test data may not

ce adequate to demonstrate functional operability during design basis event

conditions. Analysis may be acceptable provided (a) testing of the equipment

is impractical due to size limitations, (b) testing is precluded by the state-

of-the-art, and (c).p mt:typ- aqd; :nt f: n:t rf:fi cie.

3. Section 6.2 of IEEE Std 323-1974 pertains to establishing perform- g
ance and environmental requirements. In conjunction with 6.2(7) of Section 6.2,

the following should be used:

a. Temperature and Pressure Conditions Inside Containment for loss of

Coolant Accident (LOCA).

(1) Methods acceptable to the NRC staff, for calculating and establishing

the containment pressure and temperature envelopes to which equipment should

t,e qualified are provided below. Hethods for calculating mass and energy re-

lease rates are summarized in Appendix A. The calculations should account for

the time dependence and spatial distribution of these variables. High pressure

is not necessarily a limiting condition.

O
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Pressurized Water Reactors (PWRs)

Dry Containment --Calculate LOCA containment environment using CONTEMPT-LT

- or equivalent industry codes. Additional guidance is provided in Standard

Review Plan (SRP) Section 6.2.1.1.A, NUREG-75/087.

Ice Condenser Containment - Calculate LOCA containment environment using

LOTIC or equivalent industry codes. Additional guidance is provided in

SRP Section 6.2.1.1.B, NUREG-75/087.

Boiling Water Reactors (BWRs)

tiark I, II and III Containment - Calculate LOCA environment using methods

of GESSAR Appendix 3B or equivalent industry codes. Additional guidance

is provided in SRP Section 6.2.1.1.C, NUREG-75/087.

(2) The test profiles included in Appendix A to IEEE Std. 323-1974 should

(9 not be considered an acceptable alternative in lieu of using plant-specific
% s'

containment temperature and pressure design profiles unless plant-specific

analysis is provided to verify the applicability of those profiles.

b. Temperature rd Pressure Conditions Inside Containment for Main

Steam Line Break (MSLB).

Methods acceptable to the NRC staff for calculating the environmental

parameters of a MSLB used for equipment qualification are provided below.

(1) Mod 21s that are acc.eptable for calculating containment parameters

are listed in Position 3.a(1).

(2) The test profiles included in Appendix A to IEEE Std. 323-1974 should

not be considered an acceptable alternative in lieu of using plant-specific

5
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containment temperature and pressure design profiles unless plant-specific

analysis is provided to verify the applicability of those profiles.

c. Effects af Chemicals g
Guidelines for the chemical spray solution are provided in SRP Sec-

tion 6.5.2 (NUREG-75/087), paragraph II, item (e). For plants which use

demineralized water as spray solution, effect of spray should also be

considered.

d. Radiation Conditions Inside and Outside Containment

The radiation environment for qualification of equipment should be based

on the normally expected radiation environment over tF.e equipment installed

life, plus that associated with the most severe design basis accident (DBA)

during or following that which equipment must remain functional. It should be
,

assumed that the DBA related environmental conditions occur at the most critical

point of degradation during the equipment installed life, which may be at the

end of its installed life.

Methods acceptable to the NRC staff for establishing radiation limits for

qualification for BWR and PWR type reactors are provided in the sample calcula-

tions in Appendix B and the following:

(1) The source term to be used in determining the radiation 2nvironment

for equipment qualification associated with a design basis LOCA should consider

the most limiting environment associated with the following:

(a) For a LOCA where the break cannot be isolated,100% of the core

activity inventory of noble gases and 50% of the core activity inventory of

the halogens should be assumed to be instantaneously released from the fuel to

the containment. Fifty percent of the cesium activity and 1% of the remaining $
" solids" activity inventory in the core should be assumed to be instantaneously

6
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released from the fuel to the primary coolant and carried by the coolant to

the containment sump.

(] (b) For a LOCA where the break can be isolated,100% of the core

activity inventory of the noble gases, 50% of the core activity inventory of

the halogens, and 50% of the core activity inventory of the cesium and 1% of

the remaining " solids" activity inventory should be assumed to be instantaneously

released (after an initial time delay) and circulated in the primary coolant

system. This accident is not expectad to produce instantaneous fuel damage.

A 30-minute delay may be assumed for fission product release from the fuel.

Greater delay times should be justified on the basis of system performance

design that minimizes fission product release. No noble gases should be

assumed circulating in the primary system following system depressurization.

(2) For all other design basis accidents (e.g., non-LOCA high energy

p line breaks, rod ejection or rod drop accidents) the qualification source terms
a

should be calculated factoring in the percent of fuel damage assumed in the

plant specific analysis (provided in the FSAR). When only fuel clad perfora-

-tion is postulated, the nuclide inventory of the fuel elements breached should

be calculated at the end of core life, assuming continuous full power opera-

| tion. The fuel rod gap inventory in the rods should be assumed to be 10% of
I

the total rod activity inventory of iodine and 10% of the total activity inven-

! tory of the noble gases (except for Kr-85 for which a release of 30% should be
|

assumed). All the gaseous constituents in tne gaps of the breached fuel rods
'

should be assumed instantaneously released to the primary coolant. When fuel

melting is postulated the activity inventory of the melted fuel elements should

also be calculated at the end of core life assuming full power operation. For

this case, 100% of the noble gases, 50% of the halogens, 50% of the cesium

! 7
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inventory and 1% of the remaining " solids" activity inventory in these elements

should be assumed to be instantaneously released to the primary coolant.

(3) For a limited number of accident monitoring instrumentation with g
instrument ranges that extend to the maximum values the selected paramaters

can attain under worst-case conditions, specified in Regulatory Guide 1.97,

" Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess Plant

and Environs Conditions During and Following an Accident," the source term should

assume an initial release which considers the fission product release groups

associated with grossly melted fuel. An acceptable assumption of frac-

tional release for each group are: noble gases, 100%; I, Br, 100%; Cs, Rb,

100%, Te,100%; Sr, Ba.11%; Ru, 8%; and La,1.3% (individual nuclides are

listed in Table VI 3-1 of WASH-1400). The effect of natural and mechanical

containment fission product removal may be considered on a best estimate basis

to determine the rate of redistribution of the various groups from the contain- g
ment atmosphere to other locations.

(4) The calculation of the radiation environment associated with design

basis accidents should take into account the time-dependent transport of re-

leased fission products within various regions of containment and auxiliary

structures.
|

(5) The inicial distribution of activity within the containment should

| be based on a mechanistically rational assumption. Hence, for compartmented

containments, such as in some BWRs, 100% of the source should be assuned to be

initially contained in the drywell. For ice condenser containments, it should

be assumed that 100% of the source is initially contained in the iower portion

O

8
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of the containment. The assumption of uniform distribution of activity through-

out a compartmented containment at time zero may not be appropriate.

(6) Effects of ESF systems, such as containment sprays and containment

ventilation and filtration systems, which act to remove airborne activity and

redistribute activity within containment, should be calculated using the same

assumptions used in the calculation of offsite dose. See SRP Section 15.6.5

(NUREG-75/087) and the-related sections referenced in the Appendices to that

section.

(7) Natural deposition (i.e., plate-out) of airborne activity should be

determined using a mechanistic model and best estimates for the model parameters

[ (See Ref. 3, Appendix B). The assumption of 50 percent instantaneous plate-out

[ of the iodine released from the core should not be made. Removal of iodine

from surfaces by steam condensate flow or washoff by the containment spray may
in.
/- U be assumed if such effects can be justified and quantified by analysis or

experiment.

(8) The calculated qualification dose should be the sum of the calculated

doses of the potential radiation sources at the equipment location (i.e., beta

and gamma), and may be established by one of the following:

(a) The total qualification dose should be equivalent to the total cal-
*

culated dose (beta plus gamma) at the equipment location. A gamma source (only)

- may be used for qualification testing provided analysis or tests indicate that the

doses and dase rate produce similar damage to that which would occur under

accident conditions, i.e., a combination of beta and gamma, or

(b) The beta and gamma qualification dose may be determined separately
.i
V and the testing may be performed using both a beta and gamma test source.

9
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Plant specific analysis may be used to justify any reduction in dose or

dose rate due to equipment. location or shielding.

(9) Shialded components need be qualified only tc the gamma radiation

levels requ;.ed, provided an analysis or test shows that the sensitive portions

of the component or equipment are not exposed to significant beta radiation

dose rates or that the effects of beta radiation heating and secondary radia-

tion have no deleterious effects on component performance.

(10) Paints, coatings and coverings on electric equipment should be assumed

to be exposed to both beta and gamma dose and dose rates in assessing their

resistance to radiation. Plate-out activity should be assumed to remain on the

equipmept surface unless the effects of the removal mechanisms, such as spray

wash-off or steam condensate flow, can be jusitifed and quantified by analysis

or experiment.
h.

(11) Equipment located outside containment exposed to recirculating fluid ~

system should be qualified to withstand the radiation equivalent to that pene-

trating the containment, plus the exposure from the recirculating fluid.

(12) Equipment that may be exposed to low level radiation doses [below
410 rads] should not be considered to be exempt from radiation qualification,

unless analysis supported by test data or operating experience is provided to

verify that its dose and dose rates will not degrade the operability of the

equipment below acceptable values.

(13) A given component may be considered to be qualified provided it can

be shown that the component can be subjected, without failing, to the integrated

beta and gamma doses, accounting for beta and gamma dose rates, which are equal g
to or higher than those levels resulting from an analysis that (1) is similar

10
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in nature and scope to that included in Appendix 8 [ Appendix B uses the source

term given in Position C.3.d(1)], and (2) incorporates appropriate factors perti-
()Q nent to the plant design (e.g., reactor types and power level, containment size).

e. Environmental Conditions for Outside Containment

(1) Equipment important to safety, which are located outside containment

and which could be subjected to high energy pipe breaks, as defined in the

Standard Review Plan, should be qualified to the conditions resulting from an

accident for the duratioc required. 'The techniques to calculate the environ-

mental conditions should employ a plant specific model based on good engineering

judgment.

(2) Equipment important to safety, which are located in general plant

areas outside containment where equipment is not subjected to a design basis

accident environment, should be qualified to the normal and abnormal range of
n() environmental conditions postulated to occur at the equipment location.

(3) Equipment important to safety not served by environmental support

systems important to safety, or served by other systems important tc safety

that may. be secured during plant operation or shutdown, should be qualified to

the limiting environmental conditions that are postulated for that location,

assuming a loss of the environmental support system.

4. Section 6.3 of IEEE Std. 323-1974 pertains to type test procedures

The following should be used in conjunction with Section 6.3:

a. Equipment located in a mild environment defined in Positions 3.e.(2)

and (3) are not required to be qualified by test. The " Design / Purchase"

specifications which contain a description of the functional requirements of

its specific environmental location during normal and abnormal environmental

11
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conditions will generally be acceptable. A well supported maintenance /

surveillance program, in conjunction with a good preventive maintenance program,

should be provided to assure that equipment so qualified will function for its

design life. Furthermore, the maintenance / surveillance program data and records

should be reviewed periodically (not more than 18 months) to assure that the

design qualified life is not suffering thermal and cyclic degradation resulting

from the accumulated stresses of service conditions.

b. Where equipment is located in watertight enclosures, qualification

by test should be used to demonstrate the adequacy of such protection. Where

equipment could be submerged, it should be identified and demonstrated to be

qualified by test to demonstrate seal integrity and functional operability for

the duration required. Shortened test periods and analytical extrapolation

shouldbejustified.

c. Where equipment is located in an area where rapid pressure changes

are expected, qualification by test should demonstrate that, under the most

adverse time dependent relative humidity conditions (superheated steam followed

by saturated steam may be a limiting condition) and adverse postulated pressure

transient for the equipment location, the equipment seals and vapor barriers

will prevent moisture from penetrating into the equipment to the degree necessary

tc maintain equipment integrity for the length of time the equipment function is

required,

d. The temperature to which equipment is qualified, when exposed to the

simulated environment, should be defined by temperature readings as close as

practical to the component being qualified. g

12
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e. Performance characteristics of equipment should be verified before,

after, and periodically during testing throughout its range of required oper-
~

q
ability.

f. Chemical spray or demineralized water spray should be incorporated

during simulated event testing at or near the maximum pressure and temperature

conditions that would occur when the spray systems actuate,

g. . Variables indicating functional status of equipment should be coni-

tored continuously to assure that spurious failures (if any) have been accounted

for during testing. -For long-term testing, however, continuous monitoring during

periodic intervals may be used if justified.**

h. Expected extremes in power supply voltage range and frequency should

be applied appropriately during simulated event environmental testing.

i. Cobalt-60 or Cessium-137 is an acceptable gamma radiation source forp
LJ environmental qualification.

5. Section 6.3.1.5 of IEEE Std. 323-1974 pertains to margin. In lieu

of other proposed margins that may ;' found acceptable, the suggested values

indicated in Section 6.3.1.5, should be used as a guide with the following

exceptions:

Quantified margins should be applied to the design parameters dis-a.

cussed in Position C.3 to assure that the postulated accident conditions have

been enveloped during testing. These margins should be applied in addition to

any conservatism applied during the derivation of the specified plant param-

eters unless those conservatisms can be quantified and stown to contain suffi-
o

C cier.t margin. The margins should (a) account for uncertainties associated

with the use of analytical techniques in deriving environmental parameters,

13
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when best estimates methods are used rather than conservative licensing methods,

(b) account for uncertainties associated with defining satisfactory performance g
(e.g., when only a few units are tested (c) account for variations in the

commercial production of the equipment, and (d) account for the inaccuracies in

the test equipment to assure that the calculated parameters have been adequately

enveloped.

b. Some equipment may be required by the design to only perform its safety

function within a short time period into the event (i.e., less than 10 hours),

and, once its function is complete, sua equent failures are shown not to be

detrimental to plant safety. Other equipment may not be required to perform a

safety function but must not fail within a short time period into the event,

and subsequent failures are also shown not to be detrimental to plant safety.

c.quipment in these categories should remain functional in the accident environ- g
ment for a period of at least 1 hour in excess of the time assumed in the acci-

i

dent analysis. For all other equipmeat (e.g., post-accident monitoring, recom-

biners, etc.), the 10 percent time margin identified in Section 6.3.1.5 of IEEE

Std. 323-1974 should be used.

6. Section 6.3.3 of IEEE Std. 323-1974 pertains to aging. In cc..junc-
~

tion with Section 6.3.3, the following should apply:

a. Where synergistic effects have been identified, (e.g., effects

resulting from dose rates, and from different sequences of applying qualifica-

tion test parameters) they should be accounted for in tne qualification

program.

b. The calculated operating temperature of the equipment under service

condition < should be accounted for in thermal aging. The Arrhenius methodology

14
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is considered an acceptabe method of addressing accelerated thermal aging.

.{} Other aging methods that can be supported by tests will be evaluated on a case-

by-case basis.

Known material phase changes and reactions should be identified toc.

insure that no adverse changes occur within the extrapolation limits.

d. .The aging acceleration rate and/or activation energies used during

qualification testing and the basis upon which the rate and/or activation energy

wascstablishedshouldbedefined,justifiedanddocumented.

e. Periodic surveillance testing under normal service conditions is not

considered an acceptable method for on going qualification, unless the testing

includes * provisions for subjecting the equipment to the limiting service environ-

ment conditions (specified in S 50.49(c) of 10 CFR Pr* 50).

3 f. Humidity effects should be included in accelerated aging unless it
(G

can be shown that the effects of relative humidity are negligible.

g. The qualified life of the equipment (and/or component as applicable)

and the basis for its selection should be defined and documented.

h. Qualified life should be established on the basis of the severity of

the testing performed, the conservatisms employed in the extrapolation of data,

the operating history, and in other methods that may be reasonably assumed.

All assumptions should be documented.

(i) An ongoing program to review surveillance and maintenance record:, to

identify potential age-related degradations should be established.

(j) A component maintenance and replacement schedule, which include con-

h sideration of aging characteristics of the installed components, should be

established.

! 15
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7. Sections 6.4 and 6.5 o' IEEE Std. 323-1974 discuss qualification by

operating experience and by analysis respectively. The adequacy of these $
methods should be evaluated on the casis of the quality and detail of the

information available in support of the assumptions made. Operating experi-

ence and analysis cased on test data may be used where testing is precluded by

physical size of the equipment or state of the art of testing. When the analysis

method is employed beca.Te of the physical size of the equipment, tests on vital

components of the equipment should be provided.

8. Components which are part of equipment qualified as an assembly (e.g.,

a motor starter which is part of a motor control center qualified as a whoie)

may be replaced with components of the same design. If components of thef

same design are not used for replacement, the replacement component should

Obe designed te meet the performance requirements and be qualified to meet the

service conditions specified for the original compore..ts.

9. Section 8 of IEEE Std. 323-1974 pertains to documentation. In con-

junction with Section 8, the documentation should include sufficient informa-

tion to address tl.e required information identified in Appendix C. A certifi-

cate of conformance by itself is not acceptable unless it is accompanied by

information on the qualification program, including test data or comparable

test data from equivalent ecuipment. A record of tne qualification shall be

maintained in a central filo to permit verification that each item of electric

equipment important to safety is c;ualified for its application and meets its

specified performance requirements when subjected to the conditions present g
when it must perform its safety function up to the end of its qualified life.

16
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D. IMPLEMENTATION

The purpose of this section is to provide information to applicants and

licensees regarding the NRC staff's plans for using this regulatory guide.

All operating plants and plant? which have not received an operating

license should meet the provisions of this guide subject to the following:

(1) For plants which are not committed to either IEEE Std 323-1971 or the

November 1974 issue of Regulatory Guide 1.89 (IEEE Std 323-1974) and have been

tested for only high temperature, pressure and steam, equipment may not need to

be tested again to include other service conditions such as radiation and

chemical sprays. The qualification of equipment for these service conditions

may be demonstrated by analysis.

(2) Regarding aging considerations in equipment qualification, for all:

plants which are not committed to the November 1974 issue of Regulatory

Guide 1.83 (IEEE Std 323-1974), a specific qualified life need noc be demon-

strated. This position does not, however, exclude equipment using materials

I that have been identified as being susceptible to significant degradation due

- to aging. Component maintenance or replacement schedules should include con-

siderations of the specific aging characteristics of the component materials.

Ongoing programs should exist at the plant to review surveillance and main-

tenance records to assure that equipment which is exhibiting age-related

i degradation will be identified and replaces as necessary. However, plants

which are committed to Regulatory Guide 1.73 (IEEE Std 382-1972) and Regulatory

|h Guide 1.40 (IEEE Std 334-1971) should preage the valve operators and the motors.

(3) Beginning with May 23, 1980, replacement components or spare parts
|

used to replace presently installed equipment or components should be qualified'

17
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to the existing standards unless there are sound reasons to the contrary. Non-

availability and/or the fact that the component to be used as a replacement is h
in stock or was purchased prior to May 23, 1980 are among the factors to be

considered in weighing whether there are sound reasons to the contrary.

.

O

|

|

|

|

|

1 0
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APPENDIX A
.

METHODS FOR CALCULATING MASS AND ENERGY RELEASE
'

' Acceptable methods for calculating the mass and energy release to detemine
the loss-of-coolant accident (LOCA) ervironment for PWR and BWR plants areA

b', described in the following:

(1) Topical Report WCAP-8312A for Vestinghouse plants.

(2) Section 6.2.1 of CESSAR System 80 PSAR for Combustion Engineering
plants.

(3) Appendix 6A of B-SAR-205 for Babcock & Wilcox plants.

(4) a. NEDO-10320 and Supplements 1 & 2 for General Electric plants,
b. NEDO-20533 dated June 1974 and Supnlement I dated August 1975

(GE Mark III).

Acceptable methods for calculating the mass and energy release to detemine
the main steam line break (MSLB) environment are described in the following:

.

(1) Appendix 6B of CESSAR System 80 PSAR for Combustion Engineering
plants.

^ (2) Section 15.1.14 of B-SAR-205 for Babcock & Wilcox p' ants.

(3) Same as item (4) above for General Electric plants.

(4) Topical Report WCAP-8822 for Westinghouse plants. (Although this
Topical Report is currently under review, the use of this method i-
acceptable in the interim if no entrainment is assumed. Reanalysis
may be required following the NRC staff review of the entrainment
model as presently described.)

. A-1
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APPENDIX B
.

SAMPLECALCULATIONANDTYPEMEbODOLOGY
|

FOR RADIATION QUALIFICATION DOSE

p.
V This appendix illustrates the staff model for calculating dose rates and

integrated doses for equipment qualification purposes. The doses shown in

Figure B-1 below include contributions from several dose point locations in

the containment and cover a period of one year following the postulated fis-

sion product release. .The dose values shown here are provided for illustra-

ti_on only and may.not be appropriate for plant specific application for equip-

ment qualification levels. The dose levels intended for qualification purposes

should be determined using the maximum time the equipment is intended to func-

tion which, for the design basis LOCA event, may well exceed one year.

The beta and gamma integrated doses presented in Tables B-1 and B-2 and

-{') ' Figure B-1 below, have been determined using models and assumptions consistent.

with those of Regulatory Guide 1.7. This analysis is conservative, and fac-

tors in the important time-dependent phenomena related to the action of engi-

neered safety features (ESFs) and natural phenomena, such as iodine plate-out,

as done in previous staff analyses.

Doses were calculated for two points inside the containment; at the mid-

point of the containment (taking sprays and plate-out mechanisms into account),

and near the surface of the sump water. The doses presented in Figure B-1 are

values for a PWR plant having a containment free volume of 2.5 million cubic

feet and a power rating of 4100 MWt.
~

B-1
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1.0 Basic Assunctions Used in the Analysis

Gamm: and beta doses and dose rates were determined far three types of

rad M etive source distributions: (1) from activity susps.nded in the contain- g
ma'c atmosphere, (2) from activity plated out on containment surfaces, and (3)

from activity mixed in the containment sump water. Thus, a given piece of

equipment may receive a dose contribution from any or all of these sources.

The amount of dose contributed by each of these sources is determined by the

loc W on of the equipment, the time-dependent and location-dependent distribu-

tion of the source, and the effects of shielding.

4110 wing the Thres Mile Island Unit 2 (TMI-2) accident, the staff con-

cluded that a thorough examination of the source term assumptions for equip-

ment qualification was warraated. It is recognized, however, that the THI-2

accident represents only one of a number of possible accident sequences lead-

ing to a release of fission products, and that the mix of fission products g
released under various core conditions could vary sJostantially. Current

rulemaking proceedings are reevaluating plant siting policy, degraded cores,

minimu:: requirements for engineered safety features and emergency preparedness.

These rulemaking activities also included an examination of fission product

releases under degraded core conditions. While the final resolution of the

source term assumptions is conditioned on the completion of t.hese rulemaking

efforts, the staff believes it is prudent to incorporate the knowledge gained

of fission product behavior from the TMI-2 accident in defining source term

assumptions for equipment qualification.

Based upon release estimates in the Rogovin Report (Ref. 1), the staff

assumptions for noble gas and iodine releases are still conservative. However, $
the report estimates that the TMI-2 release contained between 40 and 60 percent

B-2
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of the Cs-134 and Cs-137 core activity in the primary system water, in the con-

tainment sump water, and in'the auxiliary building tank. Comparison of the

integrated dose from the TMI-2 cesium release to the previ,ous staff assumption
,

of "1% solids" shows that the "1% solids" assumption may not be conservative for

equipment required to function for time periods exceeding thirty days. The staff

feels that as a first step toward modification of the TID-14844 source term in

the direction indicated by the TMI-2 experience, it may be prudent to factor

in a cesium release in addition to the previously assumed "1% solids." As a

result, the revised regulatory positions propose a cesium release of 50 percent

of the core activity inventory (see Positions C.3.d(1) and (2). The assumed

cesium release implies no substantial departure from, and is consistent witn,

the degraded core conditions previously implied by the assumed release of a

50 percent core iodine activity. This change in assumptions would have particular

significance for the qualification of equipment in the vicinity of recirculating
(3~/
f

fluids and for equipment required to function for time periods exceeding 30 days.

The assumption of' concurrent release of cesium and iodine also is consistent

with the findings of recent sourca term studies report;d in NUREG-0772 (Ref. 2).

This report also concluded that the expected predominant form of iodine released

during accidents is cesium iodide (CsI). Although the CsI form is not specifically

addressed in this report, it is evident that either CsI, or I and Cs would, in2

the long term,~be located primarily in the reactor water and the containment sump

water (PWR) or suppression pool (BWR). T"e staff recognizes that the revised

source terms contained in this report are interim clues end that the conclusions

from the report cited above, r_s well as farther results from current research

] efforts in the source tar.n area, should ultimately form the basis for any revision

of source term assumptions. Any revision of the source term assumptions, such as ,

the incorporation of additional radioruclides, would be factored into the guide

before it is issued as an effective guide.
~
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2.0 Assumptions Used in Calculatina Fission produce Concentrations

This section discusses the assumptions used to simulate the PWR and BWR

containments for determining the time-dependent and location-dependent dis-

tribution of noble gases and iodines airborne within the containment atmos-

phare, plated out on contsinment surfaces, and in the sump water.

The staff has developed a computer program, TACT, (to be published) that

models the time-dependent behavior of iodine and noble gases within a nuclear

power plant. The TACT code is used routinely by the staff for the calculation

of the offsite radiological consequences of a LOCA, and is an acceptable method

for modeling the transfer of activity from one containment region to another

and in modeling the reduction of activity due to the action of ESFs. Another

staff code, SPIRT (Ref. 3), is used to calculate the removal rates of elemental

iodine b'y plate-out and sprays. These codes were used to develop the source term

estimates. The following assumptions were also used to calculate the distribution

of radioactivity within the containment following a design basis LOCA.

2.1 PWR Dry Containments

a. The source terms used in the analysis assumes that 50 percent of the

core iodines and 100 percent of the core noble gases were released

instantaneously to the containment atmosphere, 50 percent of the core

inventory of cesium and 1% of the remaining " solid" activity inventory

is released from the core and carried 6th the primary coolant directly

to the containment sump. (Note: The i-tegrated dose from a "1% solids"

release of TID 14844 is approximately equal to the integrated dose from

50 percent cesium release for the initial 30-day period.)
O

|
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6 3
b. The containment free volume was taken as 2.52 x 10 ft . Of this

6 3volume, 74 percent or 1.86 x 10 ft is assumed to be directly

covered by the containment sprays. (Plants with different contain-,

ment free volumes should use plant specific valves.)

5 3c. 6.6 x 10 ft of the containment free volume is assumed unsprayed,

which includes regions within the main containment space under the

containment dome and compartments below the operating floor level.

d. The ESF fans are assumed to have a design flow rate of 220,000 cfm

in the post-LOCA environment. Mixing between all major unsprayed

. regions and compartments and the main sprayed region is assured.

e. Air exchange between the sprayed and unsprayed region was assumed to

b- be one-half of the design flow rate of ESF fans. Good mixing of the

containment activity between the sprayed and unsprayed regions is
~

assured by natural convection currents and ESF fans.

.

f. The containment spray system was assumed to have two equal capacity

trains, each designed to_ inject 3000 gpm of boric acid solution into

the containment.

g. Trace levels of hydrazine was assumed added to enhance the removal

of iodine.

d
h. The spray removal rate constant (lambda) was assumed and calculated

using the staff's SPIRT program, conservatively assuming only one4

B-5
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spray train operation and an elemental iodine instantaneous parti-

tioncoefficient(H)of5000. The calculated value of the elemental
-1iodine spray removal constant was 27.2 hr

O
i. Plate-out of iodine on containment internal surfar.3s was modeled as

a first-order rate removal process and best estimates for model

parameters were assumed. Based on an assumed total surface area
5 2within containment of approximately 5.0 x 10 ft . The calculated

value for the overall alemental iodine plate-out constant was
~11.23 hr The assumption that 50 percent of the activity is.

instantaneously plated-out should not be used.

J. Tha spray removal and plate-out process were modeled as competing

iodine removal mechanisms.

O
k. A spray removal rate constant (A) for particulate iodine concentra-

tion was calculated using the staff's SPIRT program (Ref. 2). The

staff calculated a value of A = 0.43 hil and allowed the removal of

particulate iodine to continue until the airborne concentration was
4reduced by a factor of 10 . The organic iodine concentration in the*

r.ontainment atmosphere is assumed not to be affected by either the

containment spray or plate-out removal mechanisms.

1. The sprays were assumed to remove elemental iodine until the instan-

taneous concentration in tne sprayed regica was reduced by a factor

of 200. This is necessary to achieve an equilibrium airborne iodine

concentration consistent with previous LOCA analyses.

B-6
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m. A relatively open (not compartmented) containment was assumed, and

,,) the large' release was uniformly distributed in the containment.(

This is an adequate simplification for dose assessment i i a PWR con-
' tainment, and realistic in terms of specifying the time-dependent

radiation environment in most areas of the containment.

n. The analysis assumed that more than one species of radioactive

iodine is present in a design basis LOCA. The calculation of the

post-LOCA environment assumed that 2.5 percent of the core inventory

of the iodine released is associated with airborne particulate mate-

rials and 2 percent of the core inventory of the iodine released
,

formed organic compounds. The remaining 95.5 percent remained as

O elemental iodine. For conservatism this composition was assumed

present at time t = o. (These assumptions concerning the iodine'

form are consistent with those of Regulatory Guides 1.3 and 1.4

when a plate-out factor of 2 is assumed for the elemental form.)

o. For all containments, no leakage from the containment building to

the environment was assumed.

'p . Removal of airborne activity by enginecred safety features may be

assumed when calculating the radiation environment following other

non-LOCA design basis acciderts provided the safety features systems

are automatically activated as a result of the accident.'

B-7
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2.2 PWR Ice Condenser Co,ntainments

Th: essumpu ona and methods presented for the calculation of the radia-

tien environment in PWR dry containments are appropriate for use in calculat- g
ing tre radiation environment following a design basis LOCA for ice condenser

containeents with the following modifications:

a. The source should be assumed to be initially released to the lower

containment compartment. The distribution of the activity should be

based on the forced recirculation fan flow rates and the transfer

rates through the ice beds as a function of time.

b. Credit may be taken for iodine removal via the operation of the ice

' beds and the spray system. A time-dependent removal efficiency con-

sistent with the steam / air mixture for elemental iodine may be

assumed. g

c. Remo>al of airborne iodine in the upper compartment of the contain-

ment ny the action of both plate-out and spray processes may be

assumed provided that these removal processes are evaluated using

the assumptions consistent with items h through 1 in Section 2.1

above and plant-specific parameters.

1

,

1 2.3 BWR Containments

The assumptions and methods presented for the calculation of the radia-

| tion environment in PWR dry containments are appropriate for use in calculat-

ing the radiation environment following a design basis LOCA for BWR's with the $,
following modifications:

B-8
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a. A decontamination factor (DF) of 10 should be assumed for both the

(G elemental and particulate iodine as the iodine activity passes^'s

through the suppression pool. No credit should be taken for the

removal of organic iodine or noble gases in the suppression pool.

b. For Mark III designs, all of the activity passing through the suppres-

sion pool should be assumed instantaneously and uniformly distributed

within the containment. For the Mark I and Mark II designs, all of

the activity should be assumed initially released to the dry well

area and the transfer of activity from these regions via containment

" leakage to the surrounding reactor building volume should be used to

predict the qualification levels within the reactor building (secondary

('') containment).
v

c. Removal of airborne iodine in the dry well or reactor building by

both the plate-out and the spray process may be assumed provided the

effectiveness of these competing iodine removal processes are
!

I evaluated using the assumptions consistent with items h through 1 in

Section 2.1 above and plant-specific parameters.

I

1

d. The removal of airborne activity from the reactor building by opera-

tion of the Standby Gas Treatment System (SGTS) may be assumed.

(a) 3.0 Model for Calculating the Dose Rate of Airborne and Plate-out Fission

Products

! The beta and gamma dose rates and integrated doses from the airborne

| activity within the containment atmosphere were calculated for a midpoint in

B-9
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the containment. The containment was modeled as a cylinder of equal teight

and diamei.er. Containment shielding and internal structures were neglected.

OBecause of the short range of the beta, in air, the airborne beta doses

vere calcualted using an infinite medium approximation. This is shown in

Reference 4 to result in only a small error. The airborne beta doses are not

expected to be significantly reduced by the presence of containment internal

structures. For beta dose calculations for equipment located on the contain-

ment walls or en large internal structures, the semi-infinite beta dose mode'

may be used.

The pamma dose rate contribution from the plated-out iodine on containment

surfaces to the point on the centerline was also included. The model calcu-

lated the plate-out activity in the containment assuming only one spre . rain

and one ventilation system were operating. It should be noted that wash-off

by the sprays of the plated-out iodine activity was not adoressed in this

evaluation.

Finally, all gamma doses were multiplied by a correction factor of 1.3 as

suggested in Reference 4 to account for the omission of the contribution from

the decay chains of the isotopes.

4.0 Model for Calculating the Dose Rate of Sump Fission products

The staff model assumed the washout of airborne iodine from the contain-

ment atmosphere to the containment sump. For a PWR containment with sprays

and good mixing between the sprayed and unsprayed regions, the elemental

iodine (assumed constituting 91 percent of the released iodine) is very rapidly
O

washed out of the atmosphere to the containment sump (typically, 90 percent of

the airborne iodine in less than 15 minutes).

B-10
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The dose calculations assumed a time-dependent iodine source. (The differ-

ence between the integrated dose assuming 50 percent of the core iodine imme-

rm diately available in the sump versus a time-dependent sump iodine buildup is
0

.not significant.)

The " solid" fission products should be assumed instantaneously carried by

the coolant to the sump and uniformly distributed in the sump water. The gamma

and beta dose rates and the integrated doses should be computed for a center

point located at the surface of the large pool of sump water and the dose rates

should be calculated including an estimate of the effects of buildup.

5.0 Conclusion

The values given in Tables B-1 and B-2 and Figure B-1 for the various
;

locations in the containment provide an estimate of expected radiation qualifi-

'- cation values for a 4100 MWt PWR design.

The NRC Office of Research is continuing its research efforts in the area

of source terms for equipment qualification following design basis accidents.

As more information in this area becomes available, the source terms and staff

models may change to reflect the new information.

.

J^\

.
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TABLE B-1

SUMMARY TABLE OF ESTIMATES FOR
TOTAL AIR 30RNE 0AMMA DOSE CONTRIBUTORS

IN CONTAINMENT TO A POINT IN THE CONTAINMENT CENTER

O
TIME AIRBORNE IODINE AIRBORNE NOBLE GAS PLATE-0UT IODINE TOTAL DOSE
(HRS) DOSE (R) DOSE (R) DOSE (R) (R)

0.00 - - - -

0.03 4.82+4 7.42E+4 1.69+3 1.24E+5
0.06 8.57+4 1.39E+5 3.98+3 2.29E+5
0.09 1.09+5 1.98E+5 7.22+3 3.14E+5-

0.12 i.25+5 2.51E+5 1.10+4 3.87E+5
0.15 L.38+5 3.01E+5 1.52+4 4.54E+5
0.18 1.47+5 3.48E+5 1.96+4 5.15E+5
0.21 1.55+5 3.92E+5 2.41+4 5.71E+5
0.25 1.64+5 4.49E+5 3.03+4 6.43E+5
0.38 1.87+5 6.19E+5 5.05+4 8.57E+5
0.50 2.03+5 7.61E+5 6.90+4 1.03E+6
0.75 2.36+5 1.03E+6 1.06+5 1.37E+6
1.00 2.66+5 1.26E+6 1.40+5 1.67E+6
2.00 3.(2+5 2.04E+6 2.61+5 2.66E+6
5.00 5.50+5 3.56Et6 5.40+5 4.65E+6
8.00 6.63+5 4.38E+6 7.47+5 5.79E+6
24.0 1.01+6 6.26E+6 1.45+6 8.72E+6
60.0 1.31+6 7.16E+6 2.10+6 1.06E+7
96.0 1.45+6 7.56E+6 2.39+6 1.14E+7

'

| 192. 1.68+6 8.29E+6 2.86+6 1.28E+7
298. 1.85+6 8.76E+6 3.19+6 1.38E+7
394. 1.95+6 8.85E+6 3.41+6 1.42E+7
560. 2.07+6 9.06E+6 3.64+6 1.48E+7
720. 2.13+6 9.15E+5 3.76+6 1.50E+7
888. 2.16+6 9.19E+6 3.83+6 1.52E+7
1060 2.18+6 9.21E+6 3.87+6 1.53E+6
1220 2.19+6 9.21E+6 3.89+6 1.53E+7
1390 2.20+6 9.21E+6 3.90+6 1.53E+7
1560 2.20E+6 9.22E+6 3.91+6 1.53E+7
1730 2.20E+6 9.22E+6 3.91+6 1.53E+7.

1900 2.20E+6 9.22E+6 3.92+6 1.53E+7
2060 2.20E+6 9.22E+6 3.92E+6 1.53E+7

*
2230 2.20E+6 9.22E+6 3.92E+6 1.53E+7
2950 2.20E+6 9.23E+6 3.92E+6 1.54E+7
3670 2.20E+6 9.24E+6 3.92E+6 1.54E+7
4390 2.20E+6 9.24E+6 3.92E+6 1.54E+7
5110 2.20E+6 9.25E+6 3.92E+6 1.54E+7
5830 2.20E+6 9.25E+6 3.92E+6 1.54E+7
6550 2.20E+6 9.26E+6 3.92E+6 1.54E+7
7270 2.20E+6 9.26E+6 3.92E+6 1.54E+7 g
8000 2.20E+6 9.27E+6 3.92E+6 1.54E+7 W
8710 2.20+6 9.28E+6 3.92+6 1.54E+7

TOTAL 1.54E+7
,
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TABLE B-2

SG9fARY TABLE OF ESTIMATES FOR
TOTAL AIRBORNE BETA DOSE CONTRIBUTORS

IN CONTAINMENT TO A POINT IN THE CONTAINMENT CENTER

TIME AIRBORNE IODINE AIRBORNE NOBLE GAS TOTAL DOSE

(HRS) DOSE (RADS)+ DOSE (RADS)+ (RADS)+

0.00 - - -

0.03 1.47+5 5.48+5 6.95+5
0.06 2.62+5 9.86+5 1.25+6
0.09 3.33+5 1.35+5 1.68+6
0.12 3.83+5 1.65+6 2.03+6
0.15 4.20+5 1.91+6 2.33+6
0.18 4.49+5 2.14+6- 2.59+6
0.21 4.73+5 2.35+6 2.82+6
0.25 5.00+5 2.60+6 3.10+6
0.38 5.67+5 3.30+6 3.87+6
0.50 6.15+5 3.86+6 4.48+6
0.75 7.13+5 4.89+6 15. 60+6

1.00 8.00+5 5.81+6 6.61+6
2.00 1.07+6 9.02+6 1.01+7
5.00 1.58+6 1.65+7 1.81+7
8.00 1.88+6 2.20+7 2.39+7 ,

24.0 2.87+6 4.08+7 4.37+8

(''') 60.0 3.89+6 6.15+7 6.54+7
96.0 4.37+6 7.48+7 7.92+7'-

192. 5.14+6 1.00+8 1.05+8
298. 5.64+6 1.17+8 1.23+8

,

! 394. 5.99+6 1.25+8 1.31+8
560. 6.34+6 1.34+8 1.40+8

I 720. 6.53+6 1.39+8 1.46+8
888. 6.63+6 1.42+8 1.49+8
1060 6.69+6 1.44+8 1.51+8
1220 6.73+6 1.45+8 1.52+8
1390 6.75+6 1.47+8 1.54+8
1560 6.76+6 1.49+8 1.56+8
1730 6.76+6 1.51+8 1.58+8

| 1900 6.76+6 1.52+8 1.59+8
2060 6.76+6 1.54+8 1.61+8
2230 6.77+6 1.55+8 1.62+8
2950 6.77+6 1.62+8 1.69+8
3670 6.77+6 1.69+8 1.76+8
4390 6.77+6 1.76+8 1.83+8
5110 6.77+6 1.d3+8 1.90+8
5830 6.77+6 1.30:5 1.96+8
6550 6.77+6 1.96+8 2.03+8

| -( ) 7270 6.77+6 2.03+8 2.10+8

| 8000 6.77+6 2.09+8 2.16+8
8710 6.77+6 2.16+8 2.23+8

|
TOTAL 2.23+8
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APPINDIX C
.

QUALIFICATION DOCUMENTATION FOR ELECTRIC
EQUIPMENT IMPORTANT TO SAFETT

O
In order to ensure that an environmental qualification program conforms with
General Design Criteria 1, 2, 4 and 23 of Appendia A and Sections III and I::
of Appendia 3 to 10 CTR Part 50, and to the national standards mentioned in
Part II " Acceptance Criteria" (which facludes IIII Std. 323) contained in*

Standard Baview Plan Section 3.11, the following information on the
qualification program is required for all elsewt equipment important to safety.

Identify all electr'ic equipment.important to safety and provide the following:1.
Type (functional designation)a.

b. Manufacturer .

c.- Manufacturer's type number and model number
d. The equipment should include the following, as applicables

(1) Switchgear
.(2) Motor control centers
(3) Valve operators
(4) Motors
(5) logic equipment
(6) Cable.

(7) Diesel generator control equipment
(81 Sensors (pressure, pressure differential, temperature and, , .. *

neutron)O (*) ri *= *==* --

(10) Isaters
(11) Fana
(12) Control boards
(13) Instrument racks and panels
(14) Connectors
(15) Electrical penetrations
(16) Splices
(17) Terminal blocks

2. Categorize the equipment identified in item 1 above into one of the
following categories: *

Equipmann that will experience the environmental conditions ofa.
design basia accidents for,rhich it must function to mitigate said
accidents, and that will be qualified to demonstrate operability in
the accident environment for the time required for accident
aitigation with safety margia to failure.

b. Equipment that will experience environmental conditions of design,

basis accidents through which it need not function for mitigation of
g said accidents, but t.treugh which it =ust not fail is a manner
- h detrimental to plant safety or accident mitigation, and that will be

qualified to demonstrate the capability to withstand any accidant
environment for the time during which it must not fail with safety4

margia to failure.

.

C-1
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c. Equipment that will experience environmental conditions of design ,

basis accidents through which it need not function for mitigation of
said accidents, and whose failure (in any mode) is deemed not
detrimental to plant safety or accident mitigation, and need not be
qualified for any accident environ =ent, but will be qualified for
its ncn-accident service environment.

d. Equipment that will not experience environmental conditions of g
design basis accidents and that will be qualified to demonstrate i

operability under the expected extremes of its non-accident service
environment. This equipment would normally be located outside the
reactor containment.

3. For each type of equipment in the categories of equipment listed in
ites 2 above, ;rovide separately the equipment design specification
requirements, including:

a. The system safety function requirements.

b. An environmental envelope as a function of time that includes all
extreme parameters, both maximum and mini =um values, expected to

^
occur during plant shutdown, normal operation, abnormal operation,
and any design basis event (including LOCA and MSL3), including post-
event conditions.

'

Time required to fulfill its safety function when subjected to anyc.

of the extremes of the environ =ent envelope specified above.

d. Technical beses should be provided to justify the placement of each
type equipment in the categories 2.b and 2.c listed above. g

4. Provide the qualification test plan, test setup, test procedures, ani
acceptance criteria for at least one of each group of equipment of
item 1.d as appropriate to the category identified in item 2 above. If
any method other than type testing was used for qualification (operating
experience, analysis, combined qualificat. ion, or ongoing qualification),
describe the method in sufficient detail to permit evaluation of its

adequacy.

5. For each category of equipment identified in item 2 above, state the
actual qualification envelope simulated during testing (defining the
duration of the hostile envirocment and the margin in excess of the
design requirements). If any method other than type testing was used for
qualification, identify the method and define the equivalent
" qualification enrelope" so derived.

6. A summary of test results that demonstrates the adequacy of the
qtalification program. If analysis i.2 used for qualification,
justification of all analysis asst ptions must be per.,vided.

7. Identification of the qualification documents which contain detailed supporting &
information, including test data, for items 4, 5, and 6. Wl

*
.
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JULY 10, 1981

A NEW s 50.49 IS ADDED TO READ:

5 50.49 ENVIRONMENTAL AND SEISMIC QUALIFICATION OF ELECTRIC EQUIPMENT IMPORTANT -

TO SAFETY FOR NUCLEAR POWER PLANTS.

|

,
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CONTACT:

N"NCL TORY COMMISSION
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i; .

ELECTRIC EQUIPMENT IMPORTANT TO SAFETY MEANS THOSE ELECTRICALLY OPERATED, ACTUATED,

; OR ENERGIZED C0f1P0NENTS NECESSARY FOR THE PROPER OPERATION OF SYSTEMS IMPORTANT T0

'

SAFETY.

'SUCH SYSTEMS INCLUDE SYSTEMS REQUlf,ED TO MITIGATE THE CONSEQUENCES OF AN ACCIDENT

i

) AND THOSE SYSTEf1S WHOSE FAILURE OR flALFUNCTION COULD CAUSE AN ACCIDENT OR CAUSE AN
i
j ACCIDENT IN PROCESS TO WORSEN.

'

:

!
;

!

,

;

I
j

i

|

,

I

i



~

i _ .._.___ .. ._.
,

INCLUDED ARE (1) SYSTEMS REQUIRED FOR REACTIVITY CONTROL, (2) SYSTEMS REQUIRED FOR -'

REACTOR AND PROCESS SYSTEf1 NEAT CONTROL, (3) SYSTEMS REQUIRED FOR CONTAINMENT

ISOLATION, (4) SYSTEf1S REQUIRED FOR MAINTAINING CONTAINMENT INTEGRITY, (5) SYSTEMS

REQUIRED FOR PREVENTING SIGNIFICANT RELEASE OF RADIDACTIVE MATERIAL TO THE q

ENVIRONMENT, (6) INSTRUMENTATION ESSENTIAL FOR OPERATOR ACTION ?:, ACCOMPLISHING

(1) THROUGH (5), AND (7) EQUIPfiENT I:iA! COULD Fall IN SUCH A MANNER THAT THE

FAILURE WOULD PREVENT THE PROPER OPERATION OF EQUIPMENT IMPORTANT TO SAFETY,

OR MISLEAD THE OPERATOR.

,

i
t
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-9--
| A LIST OF ALL ELECTRIC EQUIPMENT IMPORTANT TO SAFETY SHALL BE PREPARED AND flAINTAINED

'

:

\
IN A CENTRAL FILE. THIS LIST SHALL, AS A MINIMWI, INCLUDE:

:

(1)
THE PERFORMANCF CHARACTERISTICS (SUCH AS ACCURACY AND RESPONSE TIE) AND INTEGRITY

REQUIREMENTS UNDER CONDITIONS EXISTING DURING NORMAL AND ABNOMAL OPERATION, DURING THE
;

CONTAIMENT TEST, AND DURING DESIGN BASIS EVENTS MD AFTERWARDS Af5 THE TIMES THAT
! .

INTEGRITY 110ST BE MAINTAINED.3

!

b ~

| (2) THE RAEF 0F Vf)LTAGE. FRE0tlENCY, AND OTHER El FCTRICA1 C}iAAArTERISTICS
'

i

!

| (3)
! THE FNVIRONMENTAL CONDITIONS ]NCLUDING TETIPERATURE, PRESSURE, HUMIDITY, RADIATION,
I

CHEMICALS, SUBf1ERGENCE, VIBRATION, AND SEISMIC FORCES AND THEI,R PREDICTED VARIATIONSI
-

1

| WITH TIME (AT THE LOCATION WHERE THE E9UIPENT.MUST PERFORM). !

.

|

-

. i
'

l |
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x,
i

!
|

| THE QUALIFICAT10N PennRAM SHAli INCIIIM THE F01IQUIE:

! ,

| (1) KNOWN SYNERGISTIC EFFECTS

!

(2) AGING

AGING CONSIDERATIONS BASED ON SEISMIC AND DYNAMIC LOADS SHALL INCLUDE A

|

JUSTIFIABLE NLMBER OF OPERATING BASIS EARTHOUAKES AND OTHER DYNAMIC (CYCLIC)

LOADING EFFECTS.
3

9

*
o

e

|
!

!
!
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O O __ C) '
-

i,

:

i (5) MARGlNS.

(4) IEMEERAIURE_AND_ERESSuBE.

!
: (5) HUBlDLIY.
I

'
(6) CHEMICALEEEECIS..

(7) RADIAll0N. i
:
;

) (8) SUMERGENCE.
i
! (9) SELSMLC.ANDllB8AIDRLLDADS.
!
l

i
1

|

I

i

!

i
I
i

,

:

I
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!
EACH ITEM 0F ELECTRIC EQUIPMENT IMPORTANT TO SAFETY SHALL BE QUALIFIED BY ONE OF

,

i
THE FOLLOWING METHODS:

:

;
'

(1) TESTING AN IDENTICAL ITEM 0F EQUIPMENT.
!
i

(2)
TESTING A SIMILAR ITEM 0F E00lPMENT WITH A SUPPORTING ANALYSIS TO SHOW

<
'

i
THAT THE EQUIPMENT TO BE QUAllFIED IS ACCEPTABLE.1

l
: (3) EXPERIENCE WITH IDENTICA' ,RSIMILAREQUIPMENTUNDERSIMILARCONDITIONS!

WITH A SUPPORTING ANALYSIS TO SHOW THAT THE EQUIPMENT TO BE QUALIFIED IS,

;

i p ACCEPTABLE.
,

4

!

:
i
:

i

.

!
; -

i
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'

1.
,

(4) ANALYSIS A''NE, SUBJECT TO THE APPROVAL OF THE NRC STAFF IN THE FOLLOWING

CASES--
.

(1) TYPE TESTING IS PRECLUDED BY THE PHYSICAL SIZE OF THE EQUIPMENT OR BY

THE STATE-0F-THE-ARTS
.

(II) THE EQUIPMENT WAS INSTALLED PRIOR TO MAY 23, 1980.

9

A

1

n A
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|

!
i

j INSTALLED ELECTRIC EQUIPMENT IMPORTANT TO SAFETY SHALL BE SUBJECTED TO ADEQUATE

PROGRAMS OF PREVENTIVE MAINTENANCE AND QUALITY ASSURANCE, INCLUDING ROUTINE

MAINTENANCE TO MINIMIZE DUST ACCUMULATION THAT COULD DEGRADE THE ABILITY OF THE

EQUIPMENT TO FUNCTION PROPERLY.

A RECORD OF THE QUALIFICATION SHALL BE MAINTAINED IN A CENTRAL FILE TO PERMIT
,

.

VERIFICATION.
n

)

,

. .
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REVISl0N.130.KQULATORY GUIDE.L89 Hi-LIGHIS
!

I - THE SCOPE OF THE GUIDE IS CHANGED T0 INCLUDE QUAllFICATION OF ALL ELECTRIC
;

j
EQUIPMENT IMPORTANT TO SAFETY, NOT JUST CLASS 1E EQUIPfiENT.

(" CLASS lE" IS
A SUBSET OF "lMPORTANT TO SAFETY.")

1

|
j

11 - GUIDANCE IS PROVIDED IN ESTABLISHING CONTAINIIENT PRESSURE AND TEfiPERATURE
ENVELOPES INSIDE CONTAINMENT FOR A LOCA.

;
'

{ 111 - GUIDANCE IS PROVIDED IN ESTABLISHING CONTAINflENT PRESSURE AND TEf1PERATURE
FOR A MSLB.

,

i
!
'

. IV - GUIDELINES FOR THE CHEMICAL SPRAY SOLUTION ARE PROVIDED.
;

e-

!
!
;

e

I !

j
;

; _ 9=_
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V - l'rit wwiniiv.. evu ut iuel HAS blEN UPDAIED 6ASLO Gk int IHl-2 LA'ERIENCE,
.

AND GUIDANCE IN USING THE TERM IS PROVIDED.,

i

; A - FOR A LOCA WHERE THE BREAK CANNOT BE ISOLATED -

100% OF THE CORE ACTIVITY INVENTORY OF NOBLE GAS
,

j 50% OF THE CORE ACTIVITY INVENTORY OF HALO 6 ENS

j INSTANTANE0VSLY RELEASED FROM THE FUEL TO

| THE CONTAINMENT

| 50% OF CESIUM ACTIVITY

1% OF THE REMAINING SOLIDS ACTIVITY INVENTORY

INSTANTANE0USLY RELEASED FROM THE FUEL TO THE

) PRIMARY COOLANT AND CARRIED BY THE COOLANT T0

i THE CONTAINMENT SUMP -

!

i
'

B -10R A LOCA WHERE THE BREAK CAN BE ISOLATED -

COMPOSITION AS AB0VE ASSUMED TO BE INSTANTANEOUSLY RELEASED

| (AFTER AN INITIAL {lME DEL @ AND CIRCULATED IN Tile PRIMARY
! COOLANT SYSTEM
i

!

{ C - FOR ALL OTHER DESIGN BASIS ACCIDENTS -

QUALIFICATION SOURCE TERM SHOULD BE CALCULATED FACTORING IN THE -

PERCENT OF FUEL DAMAGE ASSUMED IN THE PLANT SPECIFIC ANALYSIS
,

!

!

_ _ _ _ _
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; !
'

' i

:!

;
-

.

; VI - A SOURCE TERM TO BE USED IN THE QUALIFICATION OF CERTAIN HIGH-RANGE
;

ACCIDENT MONITORING INSTRUMENTAIION IS PROVIDED.
;

j
ACCEP1ABl.E OF FRACTIONAL RELEASE FOR EACH GROUP IS:

i NOBLE GASES: 1, BRJ CA, Rs; Te 100% .

! SR, BA
11%

Ru
8%

4

; LA
1.3%

|

i

4

J' 9

I

i
,

-

!

!
i
i

;
-

i

!
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Vil - GUIDANCE IN ESTABLISHING ENVIRONMENTAL CONDITIONS OUTSIDE CONTAINMENT IS

PROVIDED.

'
,

Vlli - THE STAFF POSITION IN QUALIFYlNG EQUIPMENT IN A T11LD ENVIRONMENT IS TilAT

TESTING IS NOT REQUIRED.

,
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| !
'

i A MILD ENVIRONMENT IS AN ENVIRONMENT THAT, UNDER ANY POSTULATED ACCIDENT |'

, ,

i ;

CONDITION, WOULD BE NO MORE SEVERE THAN THE ENVIRONMENT THAT WOULD OCCUR D,URING
'

: .

i
-

! NORMAL POWER PLANT OPERATION OR DURING ANTICIPATED OPERATIONAL OCCURRENCES.'

: i ;
i :

! '

I i
'

I | |
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