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1 PR0CEEDINCS

2 MR. DENTOF let's begin.
~

3 The purpose of this meeting today is to

4 discuss the dasign and operation of the component

5 cooling wa te r system, including its ceismic,Jnonseismic a
,

6 interfaces, safety and nonsafety interfaces and systems,

V
7 and the application of sinCle failure, criteria design of

.,

8 the system.

9 It came to our attention a few weeks back that

10 questions such as these had arisen during the course of

the intIernal review of the system. Is a result of these11

12 questions, I had the Staff go back an1 review what had

13 been submitted about'the system and'what we-had said,

14 about it in our ssfety evaluation report.

|
The timin'g of this plant was such that it was15

!

| 16 not reviewed agsinst the current. version of the standard
l

!. 17 review plan. It was reviewed against an earlier
i

! 18 version.

19 What we would like to do today is to have you

20 describe the system and its design and its design
{ '

,
21 philosophy and operation and why you think it will

22 perform its intended function. And there Es an agenda
< .

23 that has been passed around that looks like an adequate

24 vay to begin the meeting, and I would suggest we follow

25 the agenda to the extent we can to allow you an

.
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1 opportunity to cover all the points you want to make. -

2 We have a number of-people here today that

3 have not been involved in the most recent independent

4 desion verification effort, and I think it would be
.-,

e 5 useful to.go around the table and perhaps make sure we
.

6 all know each other.
Q

..

7 I am Harold Denton of RRR.
.,

8 HR. EISENHUT I'm Darrell Eisenhut.

9 MR. MATTSON: I'm Roger Mattson, Director of

10 Systems Integration.

11 MR. WATT: I'm Richard Watt, PGCE.

12 MR. HOCH: John Hoch, PGEE Diablo-project.

, 13 HR. FRIEND ~ Howard Frien.d, Diablo Canyon

14 project.

15 MR. N3RTON: Bruce Norton, representing Diablo

16 Canyon project.

17 MR. MANEATIS: George Maneatis, Pacific Gas E

18 Electric Company.

19 3R. ARONSON: Chuck Aronson, Bechtel

20 Corpora tion .

21 5 R . ' C3 N N EL L : Ed Connell, Diablo Canyon
,

1

22 project.
. .

23 MR. CRAWFORD: Tom Crawford, Diablo Canyon

24 p ro ject.
.

25 MR. TINLIN: Jim Tinlin, Diablo Canyon

.
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1- project.
.

2 MR. MOORE: Gary Moore, Diablo Canyon

3 project.

4 MR. ANDERSON: Dick Anderson, Diablo Canyon

5 project. .
.3

6 NR. RUBENSTEIN: 'Les Rubenstein, Assistant

'-7 Director fo r In-Plant Systems.
,

8 MR. CREWS: Jess Crews, Region V.

9 ER. BOSNAK: Bob Bosnak, DE.

10 MR. PARR: Olin Parr, DSI.

11 ER. SCHIER LING: Hans Schierling, Division of

12 Licensing.

13 HR. EISENHUT I think that,is probably

14 enough.

15 HR. DENTON: Roger, do you have any opening

16 comments?

17 MR. MATTSON: Well, maybe just to elaborate a

18 little bit on what Harold said. The systems people, the

19 people that look at the functional performance of safety

20 systems, have not really concentrated on this plant in a
"

.
21 number of years. The principal review was completed

22 back in the SER stage, maybe 1974
* ,

23 Since that time there have been some advances

24 in the way that va looked a t systems reliability, safety

25 systems reliability, safety system function and

ALDERSoN REPORTING COMPANY. INC.

400 VIRGINIA AVE., S.W, WASHINGTON. 0.C. 20024 (202) 554-2345 em
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1 assurance. The standard review plan is the current -

2 manifestation of how we look at the' system.
~

3 So when we began to become involved in the

4 Disblo Canyon project. in the last few months, it was an

5 expanse to phase two, and the most recent questions'have-

6 come up on the missile cooling water system. The
G

7 easiest charge for us to put our hands on is the_

8 standard review plan. That is how our Staff is-

9 trained. That is how we think today.

10 Now, the Commission's requirements on'the

11 implementation of the standard review plan are somewhat

12 different than just go forth and use it blindly. 'J e

13 can 't do that. We don't intend to do that.
f

14 N ev erth eles s , the best way for us to get some feeling

15 for how good a safety system is on any plant -- an old

16 plant, a new plant, a future plant -- is to start with

17 the standard review plan.

18 So don't jump to the conclusion, just because

19 ve have asked you questions or will ask you questions

20 that flow from today's standard review plan , that you

21 necessarily have to meet-it. You may or may not,.,

22 depending on how good your system is and how it stacks
. .

23 up reliabilitywise, the assurance of its functionwise,

24 as we go along here and dig into it and explore'it.

25 But we had a judgment that, given that there

.
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1 were questions raised on component' cooling water system, -

2 We might as well start from the beginning, looking at it

3 according to the best available light. And that's why

4 you will hear some things that may be different in the

5 criteria against which the component cooling water *
,

6 system was reviewed in 1972,.1973, 1974.

.
7

,
MR. EISENHUT With that, I. understand , Mr. ,

8 Maneatis, you have a number of people to go through a
9 presentation. So at this point why don't you go ahead.

10 OPENING REMARKS

11 MR. MANEATISs Well, Harold pretty much

12 covered my introductory rensrks as to the reason we are

13 here. Since we have a long and hopefully interesting

14 agenda ahead of us, I'm going to turn the' meeting over

15 immediately to 'ick An d e rso n , the engineering manager of

16 the Diablo Canyon project, who will provide you with an

17 overview of the presentation and introduce our

18 presenters.

19 INTRODUCTION AND OUTLINE

20 CF PRESENTATION
'

-
21 MR. ANDERSON: As you can see from the agenda

22 and outline we passed out, we have a rather broad and
.

23 comprehensive presentation to make on the component

24 cooling water system, how it is, how it was designed,

25 its requirements, the philosophy, if I could use that

,

ALCERSON REPORTING COMPANY,INC,
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1 term, how it operates. And ve. plan to go through in ~

2 some detail and explain that to'you today.

..3 This is of course in response to Mr.
.. .

4 Eisenhut's request at the January 13th meeting to

* 5 describe the. CCW system in all of its different
,

6 aspects. .In introducing this subject, I think it would
4

7 be worthwhile to go back,and briefly, very briefly,,,

S review the hi' story of how this issue developed on the

9 project.

10 Certain concerns about the CCW system were

11 raised by one of our own enginoers who was reviewing the
.

12 system in connection with the phase one design'

13 verifica tion program. On November 24th, after
.

14 considerable review and discussion, the engineer's

15 concerns were formally documented in a-memo-to his

16 supervisor, which in turn triggered a potential

17 nonconformance report being initia ted on December 1 in

! 18 accordance with the project procedure.

19 Again in accordance with the procedures, the

20 project engineer established a technical review group
...

21 and this technical review group was made up of both

21 on project and off-project personnel. It was a mixture, ,

23 of on project and off-project people and slso a mixture

| 24 of Bechtel and PGCE people, to try to get the broadest

25 and most comprehensive review of the issues.

|

|
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1 The scoup was chsired by the project engineer, -

2 Gary Moore. It had on.it Paul Schmitz, who is the chief

3 nuclear engineer from Bechtel's Power' Management Group.

4 It had Charles Areason from the chief nuclear engineer's

5 staff. He is the supervisor of the safety group. It *

6 had Ray Ashley, who is the licensing manager for the
.

7' Diablo Canyon project and f ormer chief nuclear engineer
.,

8 of our Gaithersburg office,.

9 It had Dan Brand, who is the assistant project

to engineer, systems; Dan Hardy, who is the assistant

11 project engineer, quality. It had Ed Connell, the

12 mechanical group s up er vi so r . It had Russ Lesardy, who

13 is the engineer on the project who raised the original

14 concern. It had Jim Tinlin, who is a senior reactor

15 operator and the training coordinator for PGEE's nuclear

i 16 power operations.
..

17 It had Mike Jacobson, who is project OA.

18 engineer; Jim Hickley, who is PGEE QA engineer; and

: 19 myself as engineering manager for Diablo Canyon

20 project.
'

21 Now, when a technical-review group is formed,

22 in accordance with the PGtE and project procedures the
.

23 technical group must vote unanimously before an issue

24 can be resolved. So this group had to have unanimous
!

25 consensus on any issue that was to be resolved
!

|

At.DERSoN REPoATING COMPANY. INC,
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1 completely. '

2 HR. EISENHUT4 Di ck , can I ask one question of

3 something you said? I think you used the word

4 "nonconformance." You said in December or something you

5 reached an internal determination of a nonconformance._

6 MR'.' ANDERSON: We opened a potential
v

7 nonconformance report and then established a technical,

8 review group to review the merits of the issue. That

9 was in accordance with the procedures.

10 MR. FRIEND: When was that, Dick?

11 MR. ANDERSON: Well, the nonconformance report

12 was taken up on December 1 and the written notification

13 from the engineer to the supervisor was November 24th.

14 So this has been going on for some time.

15 MR. EISENHUTa My question was, how does that

16 relate to a nonconfermance where you notify the NRC of

17 the nonconf ormance ? I mean, you have a potential

' 18 question, you call it a potential nonconformance or a

19 nonconformance. How does that relate to a

20 nonconformance in the normal jargon that we use?

I 21 HR. ANDERSONs Haybe Gary can answer that

22 better than I can.,,

|

23 MR. MOORE: Well, as a result of the technical

24 review group, it first assesses whether the issue is a

25 nonconformance against a set of criteria, whether that

i

I

ALDERSoN REPORTING COMPANY,INC,
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t

1 be nonconformance against licensing criteria or other -

2 requirements. Cnre it determin'es it is a

3 nonconformance, it identifies an active description of

4 the problem, it identifies the cause of the

5 nonconformance, it identifies a resolution to that *

_

6 specific nonconformance. It also identifies any -

.-

7 orrective action that migh t be associa ted with th a t n
. .

,

8 nonconformance in regards to other areas outside of the

9 specific issue on the nonconformance.
.

10 Another action that the TRG performs is it'

11 reviews that nonconformance against the various

12 regulations with regard to reportability.. On Unit 1,

13 since we have an operating license ~it was reviewed

14 against 50.59. It was also reviewed against Part

15 21-type reportability. Since Unit 2 is not having an

te ope ra ting license, the Unit 2 organization would review

17 it against the requirements of 50.55 (e) . And I think

18 Dick's remarks will get into actually how the process

i 19 has worked with regard to this particular

20 nonconformance, but that is the genersi proceriure.
,

.

| 21 HR. CREWS: Can I follow up just a bit on

22 that?
, ,

i

23 MH. DENTON: Perhaps each speaker, Jesse,

| 24 should give his name.
<

25 HR. CREWS Jess Crews.

ALDERSON REPORTING COMPANY. INC.

400 VIRGIN!A AVE, S.W., WASHINGTON. 0.C. 20024 (202) 554-2345
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1 The question'I have'is really very much -

2 related to Darrell's and it regards reportability. Now,
'

3 I know that you have established procedures within the

p 4.' company, and I'm sure PGCE has as well, for handling

' *

5 compliance with ' Part - 21. to be sure that matters that may,

: 6 involve defects or other conditions that must be
I i

[ 7 add ressed in Part 21, and ultimately that leads to the,.

8 notification of the corporate officer, who is
,

9 responsible then to promptly report ~to'the Commission.

10 And I guess my question is, with' regard to
:

. 11 Part 21'per se, is how you incorpora ted or adapted those

12 cen;any internal precedures to the internal, to the V?P.

13 and to-the internsl technical group as, items'are washed

14 up that'should be considered.

| 15 And then I-vould like to add to that one

16 other, that beyond those mentioned the technical

| 17 specifications associated with the Unit 1 license have

| 18 specific requirements for reportability as well, and'I

19 know that is a big question. But can you describe

20 generally how that is handled in the framework of
-

.

| 21 procedures you established for,mally in the past as it
i

22 relates to this special effort by YPP and the internalo .

23 Bechtel program?

24 MR. N00RE: Yes, Jess. I think I remembered

25 all the parts of your question.

|
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1 Vumber one, with regard to how the technical -

2 review group addresses Part 21 reportability, it itself

3 does not determine reportability. .It only makes a

4 -recommendation as to taking the matter to the corporate

5 Part 21 committee. And as a function, I said, with -
,

6 regard to reportability, the technical review group does
.

7 not determine reportability; it-just determines whether ,

8 it should be recommended on up to the corporate Part 21

9 committee.

10 Secondly, with regard to the ' internal
11 verification program -- excuse me, the independent

12 verification program, we treat thoce set of procedures

13 separate from the quality program set of procedures, and

14 in specific with regard to this issue, the project

15 initiated open item 34 in our semi-monthly report, which

16 I believe was the second semi-monthly report in
'

17 December, with regard to this issue, and that is how we

18 reported it under the internal verification procram

19 procedures.

20 Now, with regard to how th e tech spec aspect
.

,

.

21 of the nonconformances is reviewed, I may not have
,

! 22 correctly cited the regulation, but when I mentioned
.

,

23 that we reviewed the nonconformance against 50.59

24 requirements, it is in that review that the tech specs
s

25 are addressed.

ALDERSoN REPORTING COMPANY,INC,

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

. _ , . . - _

__---_____. mil



_

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

. -

15

1 MR. ANDERSON: Maybe as we go along you'll see -

2 what we dil and tha t is in accordance with the
3 procedures. Remember now that the letter of concern --
4 MR. CREWS 4 Dick, before you get to that, the

5 TRG, I guess for my clarification, is the TRG an ongoing.

e

6 function or is it something that is a TEC that is formed

7 to deal with specifics?

8 ER. ANOERSON: This was set up specifically to

9 deal with this issue. The people on the TRC were chosen
*

10 specifically to be able and capable of dealing with this

11 issue.

12 32. CREWS Rut is there generally a charter

13 for TRG's?- And you mentioned the TRG has

14 responsibilities for reporting, that sort of thing. Is

15 that on a case by case basis? '

16 MR. 200RE: When a nonconformance is

17 initiated, each time that is done a unique TBC is

18 formed. The chairman is always myself in Unit 1's case
|

| 19 a r.d there are a set number of members based upon their

20 organization. We have a member of the PGEE quality
'

,
,

21 assurance department on the committee, we have a member

22 of PGCE's operating department on the committee, we have
. .

! 23 a member of the project quality assurance department on

24 the committee, and also a member of the quality
l

25 engineering group within the engineering department on

|
,

ALDERSoN REPORTING COMPANY,;NC,
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1 the committee. -

2 Then I ha ve the responsible technical area

3 represented on the committee, depending upon'what the

4 subject is, and then I have the freedom to add'anyone

5 ~ else Obat I feel is appropriate to the committee, either -

.

6 based upon their experience or 1. heir.* understanding, and

7 it is unique depending upon what the subject is.
~

,

8 MR. DENTON: I hoped we could get into the

9 technical side. But having gotten into the procedural

10 side, let se explore this just a bit. Who selects the

11 membership on this committee?

12 MR . MOORE: I do. In the case of Unit 1, the

13 project engineer does.

14 NR. DENTON: Now, I take it some concerns come

15 up the line that you agree wit'h and you never establish

16 such a committee. So what is the basis for establishing

17 tha t committee when a concern exists?

18 '! R . 500RE: At the lowest level, if we can

19 take it that way, a concern is identified to the

2c responsible supervisor. In this case it was the
*

.

21 mechanical group supervisor.

l 22 MR. DE!! TON : Suppose the supervisor says right
. .

23 on, I s q re e ?

24 MR. MOORE: He has basically three options

25 when the concern is raised to him. Based upon his

ALDERSoN REPORTING COMPANY,INC,
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1 judgment, he can determine that the issue has no -

2 significance and indeed it is not an issue and dispatch

3 it. If he determines it is of a minor nature, a

4 procedural nature, he can open what we call a

5 discrepancy report. And if he determines that it is.
,

6 significant or has potential significance, then he goes
4

7 and gets the PGCE chief to initiate a nonconformance_

8 that addresses the issue and then the TRG is formed.

9 But the initial judgment of whether -- what

10 classification, if you will, the issue should be given

11 is made by that supervisor, and I think it is fair to

12 say that that proce=s is monitored by the quality

13 assurance organization in the project. They look at

14 DR's, they look at n on conf'o rma nce s , to make sure that

c,

15 reasonable judgment is given.

16 MR. DENTON: Does the supervisor's judgment

17 automatically get reviewed by a TRG, then, if it is

18 classified in the most severe significance?

19 MR. MOOR E: Yes. With regard to this specific

20 issue, the group supervisor came to me, advised me of
*

.

21 the issue, and it was my recommendation, and he

22 concurred, that the issue had enough significance that
-.

23 ve shouldn't make the determination ourself and should

24 allow the TRG to make that determination.

25 HR. DENTON: And has the group completed its

ALDERSoN REPORTING COMPANY,INC,
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1 review? -

.

2 ER. ANDERSON: Haybe I could go.on, then, and
.

3 tell you a little bit about what happened with the TRG.

4 .They hold meetings on December 10th, December 22nd,

5 January 19th and January 21st to evaluate.the issue. In -
,

addition, the estab'11shed a subcommittee to perform6

.

7 , specific investigations.and report back to the larger -

8 TRG group. *

9 The project engineer instructed the TRG to do

10 three things. The first was to answer the question,

11 does the CC'4 systen meet the licensing commitments.

12 That was the first question.

13 Secondly, should the issue or any part of the

14 issue be sent to PGCE's 10 CFR Part 21 committee? 'In

15 other words, does the TRG believe that there is anything -

16 reportable under 10 CFR 21, whether or not ~ the system

17 meets the licensing commitments. .

18 And then thirdly, should any additional work,

|

| 19 be done on the system even if it meets the licensing

20 commitments and is not a 10 CFR Part 21 issue.
.

.

21 So it was a rather broad-based challenge to
l

22 the committee to do all of these, to address all of .

.

23 these questions. At this point the.TRG has been making

24 good progress in its evaluation of the CCW system, but

25 it has not completed its work. Conclusions and
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1 findings, however, have been reached as follows: '

2 It was unanimously agreed that the small

3 post-LOCA sample cooler added in response to the.THI

4 b ackfit requiret.ents does not =eet design class 1

5 cequirements as required by-the FSAR, although it--

,

.

6 subsequently has been qualified for seismic category 1
4

7 requirements...

*

8 It was also unanimously found tha t the loop C

9 heat exchangers neet the pressure boundary requirements

10 of the FSAR.

11 It was also unanimously agreed, based upon all

12 of the informa tion available to date, that further

13 action under Part 21 uould not be recommended. That is,

14 the issues raised were not reporta'ble under Part 21 in

15 the judgment of the technical review group.

16 Unanimous agreeuent, however, was not achieved

17 on the remaining two issues the design classification

18 of the surge tank level switch, it voted that it did

19 meet by 11 to 1; and the issue involving he'at loads

20 other than design basis accident conditions, voted 10 to
*

.

21 2 that the licensing commitments were met.

22 In those two issues, we have referred those to
, .

23 a management level technical review group within the

24 PGCE organization. The technical review group has not

25 yet made its recommendations on further action, the

ALLERSoN REPORTING COMPANY,INC,
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1 third question that the project engineer wanted
-

w
2 answered. Mcwevete the project has already initiated

3 some further action to be described under Section 8 of
4 our presen ta tion today.

5 In accordance with the verification .
.

6 procedures, as Gary mentioned,~open' item number 34'was

7.-initiated'on December 13th, 1982, and the issue:was *
,

8 reported in our semi-monthly report.

9 Now, getting to today's agenda, we have given.

10 a great deal of thought as to how to present this broad

11 and comprehensive subject matter. We received on

12 Tuesday a list of your examples of topics and questions

13 to be included on a presentation. We could go directly

14 to those issues and give you a series of kind of

15 one-liner answers, like the CC'W system including loop C

16 doesn't meet the seismic category 1 requirements in the

17 piping.

18 ' flowever, 'if we did that I'm afraid we might
19 leave a confused record and might not be responsive to

20 Mr. Eisenhut 's rather broad' charge give in our Jar.uary
,

21 13th meeting. .
>

22 MR. DENTON: I would ' prefer that we get the
.

23 complete description and understanding of the system

24 before ve go to detailed questions.

25 MB. ANDERSON: Very good. Then if we could go
9
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1 over the agenda, and you'all have that in front of you,
~

2 I'would like to kind of point out where we're going, so

3 we get a feel for how this is going to progress.
9

4 Firct we want to give a description of the

'

,
5 ' component cooling water systen, and Ed.connell is going

*

,

'to go over the system' diagram and he's going to give a6
w

7 system description in a somewhat unique way. He's going-

8 to use the standard review plan format, even though '_no t

9 was not required for this plant. That certainly is your

to point of reference and we could use your point of

11 reference to describe the system.
.

12 Then we're going to show some color slides

13 with emphasis on the C loop piping and components. Now,

14 obviously we run somewhat of a risk in doing that.

15 Color slides do not show up well in the record, and we

16 also in showing color slides, we can have endless

17 questions on the details of the slide. Now, we have all

18 of the slides indexed and we can come back to them later

19 on if you want to discuss a certain picture.

20 Eut what we want Gary Moore to do is to go
*.

21 through the slides showing the system and point to both

22 the component and the diagram, so that everybody gets a. .

23 picture in their mind not only of what the diagram looks

24 like but what the plant looks like a t the same time. I

25 think that will be interesting for you.
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|

'1 Ihen'we have asked Chuck Aronson to give a '

|

2 rundown on the criteria and design philosonhy, the

3' general background, the specific component cooling water

A requirements for licensing basis, the safety-nonsafety

5 related interfaces, the seismic-nonseismic interf aces, ~

.

6 the single failur., criteria and th e hea t loads.
.

7 And then, since instrumentation-is woven' -

8 throughout this, it is ha,rd to put that-in at various

9 dif fe rent points. We have asked Tom Crawford to.give a

10 presentation on the instrumentation itself as a separate

11 subject.

12 And than finally we're goin7 to talk about

13 opera tion, how the system is operated and particularly

14 how contingency modes of operation are handled. And

15 then, since you s.ent us your questions just recently, we

16 vill respond under item 7 of the agenda to thosej.

17 specific questions.

18 At that poin t I think we can open it up to

19 your questions and discussions, but up to that time we
!

20 really would prefer to be able to get through the whole
,

.

21 p re se n ta tion . It won't take too long, but it will give

22 a broad base from which further discussion can be then -

23 developed.

24 We have handouts that we will be handing out

25 of each presenter's presentation, and I think they are
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1 going to follow the written handouts pretty carefully.
.

2 So if. you have, questions you~ can certainly make comments

3 in the margin or something like that and we can come

4 back to the. questions.

'

5 What we want to avoid is getting bogged-down,

6 in some particular de. tail without having the broad
v

a 7 perspective and understanding of how this particular

8 component cooling water is designed and what~ the basis

9 for it really is.

10 MR. DENTON: Can you estima te . the length of

11 time required for the presentatio'. if it were reasonably

12 uninterrupted?

13 MR. ANDERSON: If it were reasonably

14 uninterrupted, I think maybe an hour and a half to an

15 hour and 45 minutes would be enough to cover the three

16 fundamental presentations and give the whole background,

17 and then we could get into the detailed discussions

18 after that.

19 And then finally we will make a very brief

20 statement about the future project action that we plan.+.,

21 It is listed here *s ites 8 and you can see by the,

i 22 titles that are given what we plan to do. We do believe. .

23 that we will demonstrate in this meeting that the system

24 'as designed and constructed meets any reasonable

25 interpretation of the design requirement for Diablo
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.1 Canyon.
.

2 However, to confirm some of the original

3 judgment regarding seismic capability of loop C

4 components and to evaluate proper operating-conditions ~

5' beyond the FSAR evaluations, we are performing- -

6 additional evaluations in those specific areas.
.

7- Obviously, if these further evaluations indicate that
,

,

8 changes should be made we will be making changes

9 accordingly.

10 So st this point I would like to turn it over

11 to Ed Connell. He is the mechanical supervisor on the

12 project. He is from Hechtel. He has been involved in

13 the project since March of last year. He has had close

14 to ten years experience in the nuclear industry. And

15 with that I will just turn it over to you, Ed .

16 MR. CHANDLER: Before Ed picks up on it, one

17 question of Gary Moore on the procedures regarding the

: 18 TRG, if I can. You mentioned earlier that the basic

19 decision as to whether to establish a TRG is, I guess,

; 20 left to the supervisor based upon a deternination of the
'

.

!- 21 significance of the concern raised. What is the
.

22 procedure if there's a disputa between the individual
.

! 23 raising a concern and a sup ervisor as to significance?

l. 24 ER. MOORE: Okay, just one minor correction.

|
25 He doesn't decide whether a TRG is to be formed or not.

|

I
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1 He decides whether a potential nonconformance should be ~

2 filed or not. Then he has, the individual with the

3 concern has, -the normal recourses, to go.to his

4 supervisor's boss either.up through the project'

'
5 - organization or in this case he has really two

6 functional organizations he can also go up through,
s

7 namely to his chief and, if that isn't. good enough, on-

8 up into .the corporate management of the respecdtive

-9 organization.

- 10 . And if he's still not satisfied, the ultimate

;. 11 recourse that he has is going to the NRC.

12 3R. AiDIRScil: It may seem strange the var we

13 are organized in havi,ng always two bosses. The people

14 work for the project group for daily direction and the

15 project team is put together, but they still have their

16 functional chief. In the case of Eechtel people they

17 have the Bechtel chief engineer, who is responsible for

18- tha t person's career, for their development, and for

19 their salary.
:

20 So there is a double supervision kind of an,

f 21 organization here and the engineer always has recourse
i

22 to go to the chief engineer if he feels the project*
.

23 people, the supervisor or the project engineer or

24 whoever else is on the project is not giving a technical
i

25 issue the proper a ttention.
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1 AGENDA ITEM 3. DESCRIPTION OF CCW SYSTEM -

2 MB. CONNEll Let me describe the component

3 cooling vater system in~ general, and I will discuss-its

4 basic arrangement, ite componants and various operating

5 modes, performance requirements and.the interfaces to -
,

6 the other. supporting systems. Afterwards-I vili get

.
7 into a discussion of principal design considerations of

.

4 the component cooling water systems.

9 (Slide.)

to The systen is designed to re' move vaste heat

11 from the primary plant equipment and components during

12 no r?.al . oper a tion , . plan t cooldown and following a loss of

13 coolant acrident. The components and equipment served

14 .are either engineered safety features or have a

15 potential for leakage of radioactive fluid into the CCW .

16 system.

17 The system se rves as an intermediate system

18 between normally radioactive systems and the auxiliaryc

i
.

19 salt water system. This double barrier design reduces

20 the possibility of the leakage of radioactive coolant to
'

.

21 the ocean.

22 (Slide.)
-

.

23 MR. EISENHUrs I think wha t you're going to

!~ 24 have to do is a couple of you are going to have to move
|

25 back a little bit so we can see where you're pointing on

!

,

I
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1 the slide. That's fine, I. think .
~

2 3R . CONNELL: The systems consist of three

3 component cooling water pumps, two heat exchangers,.one
4 surge tank which is internally divided so that in'effect-

'

5 it acts as.two tanks,.a split on the three loops called-,

^

6 header A , vital, header C, nonvital, header B, vital.
.

- 7 Each of them serve a number of users on that loop.

8 There is also two chenical addition tanks, one in each

9 loop.

*

10 When I mention vital components what I mean by

11 vital is that that component is required to perform a

12 safety function. No tice that except for the components

13 on the C loop, chemical addition tanks and the post-LOCA

sample cool' r, all of the CCW system including the14 e

15 piping and the valves is a Design Class I' system.
'

16 Design Class I means.that the design , f abrication and

17 construction is in accordance with the requirements of

18 10 CFR 50, Appendix B, and it meets the intent of all

19 NRC requirements for safety-related systems.
,

20 All users, whether vital or nonvital, .are,~

21 capable of being individually isolated by Class 1

.. 22 valves. In general, the components inside containment

23 can be isolated from the control room. The other

24 components are isolated by local manual v'alves. Each of

25 the three loops can also be isolated using only Design

|

|
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1. . . Class I valves. ~

2 For example, if you wanted to isolate loop C

3 you could to so by closing that valve FCV-355 on the
.

4 supply side to the C users, and on the di= charge or the

5 suction side of the pump you could close this manual
.

4

6 locally operated valve. Each of the other loops works
.

7 in a similar manner. '

.

8 (Slide.)

9 3R. EISENHUT I'm not sure I heard the last

10 thing you said. They :sn be closed manually, local or.

11 remote?

12 MR. CO.'!N EL L : On the suction side,. the pu:sp

13 suction side, those are local manual valves. They are

14 located in the pump room.

15 MR. EISENHUT: And on the other side?

16 3R. CONNELL: 355 is remote, manually operable

17 from the control room, as well as, as you can see, it

18 gets a P signal. Those are local manual valves, as Gary

19 just pointed out, on the crosstie header.

20 3R. MATTSON: The center pump there, that is .
.

21 local manual?

22 HB. CONNELL: Yes, all the valves shown are ' -

! 23 local manual unless they have an operator on them.
|

24 The three component cooling water pumps are

25 Design Class I horizontal centrifugal, rated at 9200

!
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1 gpm. They are made of' carbon steel. They are located
-

2 in the lower elevation of the auxiliary 1 building.. Each

3 of the pumps is' fed by a separate vital 4-KV bus.
.

4 The two heat exchangers are of:a shell and

*

.
5 straight tube design. The auxiliary salt water goes

6 through the tube side. The manufacturer's rating for
o

7 the heat exchanger is 258.8 million Btu's per hour.
*

8 They are located in the turbine. building. It is carbon

9 steel in the shell and carbon-nickel in the tubes.

10 The two chemical addition tanks which are used

| 11 to inject corrosion inhibitor a re. carbon steel. . - Note '

12 .that they are manually, through nanual valves. In

13 normal operation the manual valves are closed.
'

14 MR. DENTON: I'm still unclear. I think one

15 of the points of confusion when we first looked into

16 this was whether or not header C including the heat

17 exchanger and piptag valves were or were not considered

18 cla ss 1 by you, and you say that they definitely are.

19 Is that correct?

. ,
20 MR. CONNEll: The piping and the valves up to

21 the indiv' dual components on the header are Design Class
|

22 I piping and valves. The individual components, and I. .

i

23 think we're going to talk about each one a little bit
,

24 later, they are not required to be C1sss I. They do not

,

25 serve a safety function.
!

,
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Some of the com'conents are built' as if they '

1

2 were to perform'a safety function. Most of the others

3 -have varying degrees of assurance, if you will.

4 .5 2 . DENTON: Well, let me be clea r, then.
.

5 Everything that is in the box header A is seismic -

6 category I?
. -

7 MR. CONNELL: That is correct. I have broken
'

8 out one piece there which is really on the A loop, and

9 that is-the post-LOCA sample cooler which I am going to

10 talk about a little-in depth in a few minutes.

11 Everything in B is -- everything in A except for the

12 sample eccler is also seismic category I.

13 MR. DENTON: I take it later,on.you're going

14 to talk about what is inside the box labeled "h e ad e r
,

15 C "?

16 MR. CONNELIt That is correct.

17 HR. EISENHUT: Just to make sure I understand ,

j 18 you said the piping up to the component which need not
e-

19 be Class I is Class I, and you said the valves. Now, do

20 each of tnose non-Class I components, do they have their -
,

| 21 own isolation devices, valves to tak e them out?
l
| 22 HR. CONNELL: Yes. -

'

|

23 MR. EISENHUT: And those isolation valves on

| 24 those components are Class I?

|
l 25 MR. CO NN ELL: That's correct. Gary has some

|
|
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1 good pictu'res later on. -

2 MR. ANDERSON: We will sho w this -in the .

3 pictures and we vill,show what the' breakdown is. The

4 heat exchangers are not decioned to Class I, however.

*
. 5 Seismic considerations were certainly given to.the

.

6 design of the.whole loop. The idea was to have a low
.

- 7 stress level at the nozzle and the piping is seismic

8 category I, and we will get into that as we go along.

9 HR. EISENHUT My questien was a little

10 simpler, though, and that is for each component hooked

11 to that loop there is in fact another set of valves that

12 you can s2e here?

13 MR. C3NNELL That's correct.

14 MR. EISENHUT That are Class I isolation
/

15 valves?

16 3R. C3NNELL: Yes. We have a slide to show

17 tha t. It is Class I isolation valves on each side.

18 'M R . EISENHUT: Of each non-Class I component?

19 MR. C3NNELL: That's correct.

20 ER. BUCKLEY: Are the chemical addition tanks.
.

21 seismic?

22 MR. CONNELL: The chemical addition tanks are. -

23 not required to be seismic because they are manually

|- 24 valved out of the system. Those valves are Class I

25 according to our' classification scheme. They are not
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1- seismic.
,

2 MR. BUCKLEY: The chemical addition tanks

3 themselves, but the valves are?

4 MR. CONNELL: They are not designated design '

5 class I. As I said, we have one surge tank. It has a .

6 capacity of,10,750 gallons. The minimum level during
1
'

7 normal operation is 4,000 gallons. It's also made of
-

.

- 8 carbon steel, and it i$s located on the roof of the

9 auxiliary building. And as you can see there, it is ~

10 split so that each side feeds one of the vital loops.

11 The valves I guess I talked about. The piping

12 is carbon steel. It is weldad with flange connections.

13 (Slide.)

14 Now I want to talk about what's .inside -these
15 three boxes-here on the vital' loops. On loop A, you see

; 16 we have ona RHR heat exchanger as represented as being
!

17 inside that box, along with an RHR pump, an SI pump.

18 'Two containm ent fan coolers are on loop A. The

19 post-LOCA sample tooler which is shown outside that boxj

20 is also connected to loop A, and the component cooling
*

.

[ 21 water pump is self-cooled. So they are shown there as

22 coming off of that loop also.
'

.

23 Loop B has one RHR heat exchanger, the RHR

24 pump, charging pump, injection pump. It has three fan

25 coolers on there, and again the pump is self-cooled.
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1' MR. MATTSON: Is the only asymmetry the fan
'

2 coolers?
*3' 'f R . CONNELL4 And the post-LOCA sample

4 cooler.
.

5 (Slide.)..

6- '.In the nonvital header or.the loop C header,
.,

7 none of the components on the header are required to-

8 operate for the CCW system to perform its safety

9 function. We have a list there of what'is in theres a

10 waste gas compressor, the reactor coolant pumps, and th e

11 various coolers off of there, boric acid package, a
.

12 letdown heat exchanger, a spent f uel heat exchanger.

13 As I say, none of the components on there are

~

14 required to operate for the CCW'to perform its safety

15 function.
!

16 (Slide.)

17 This is a very simplified elevation . drawing to

18 show you the basic arrangem ents. As you can see, the

19 surge tank is the high point on the loop 'of the' aux

|
20 building. The heat exchangers are in the turbine

, ,

21 building,and the pumps are in the aux building at

22 ele va tion 72. The users and the various loops are both- <

23 inside the containment, as well as out in the interior
|

24 building.

25 (Slide.)

.
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1 I want to talk about the basic operating modes -

2 right now. In normal operation, one heat exchanger is

3 running --

4 MR. EISENHUT: Excuse me. You went a little

5 f as t on that' last slide. -
.

6 MR. CONNELL: On the eleva tion slide?
.

7 MR. EISENHUTs Well, it is an elevation and it - '

8 is simplified.
,

9 (Slide.)

10 And I'm trying to associate that with where

11 the valving is on the system.

12 MR. CONNELL Which valves?

13 MR. EISENHUT4 Well, the isolation valves that

14 would be isolating loop C.

15 MR. CONNELL: The suction valves are in the

16 pump room and the other valves are all in the heat

17 exchanger room.

18 MR. MOORE In the turbine building for the

19 heat exchanger on basically grade level.

20 MR. ANDERSON 4 We will see those valves in the ,

.

4
21 pictures, the heat exchangers and how you get to the

c

22 valves and all of that. -
.

23 MR. EISENHUIs Okay.

24 (Slide.)

25 MR. C3NNELL: This is a diagram of a normal
i
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1 o pe ra ting mode. As you can see, in normal operation one
~

2 hea t exchanger is used , two pumps, all three loops ~are

3 fed.

4 (Slide.)

* - 5 In the cooldown mode --._

6 HR. HATTSON4 Excuse me. '" Normal operation,"
~

.

7 you mean non-accident normal operation?-

8 MR. CONNELL4 Normal operation, power

9 operation, that's correct. There is about five of these

10 slides coming, and let me see when I get through all

11 five if I get through.the one you're interested in.

: 12 This is in normal cooldown. 'Je bring up the

13 three pumps,, the valve in the second heat exchanger, and

14 again you run through all three looops.
'

.

15 (Slide.)

16 This is if you have a safety injection

17 signal. You bring up the three pumps on the safety

18 injection signal. You are still feeding the one heat

19 exchanger that you had in service for normal operation.
'

20 You are feeding all three loops.,

\
*

| 21 (Slide.)
|

22 This is if you have a P signal, P being a high-. s

23 high containment pressure, about 22 po und s. In this

24 case again, you have the three pumps on. They came on

25 at the SI signal. You still have the one heat
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1 exchanger. The difference is that this valve-FCV-355 -

2 closes on a P signal, so the C. loop 'is-isolated or the

3 flow through the C loop is isolated.-
,

4 (Slide.)

5 Now, this is in the recirculation phase *

.

.

6 post-10CA. The system has the capability to valve out
.

7 loop C or valve it into one of the two separated -

, ,

8 isolated loops. As I have shown in this particular

9 slide, this shows with the C_ header isolated as one

10 possible mode. The interesting f eature here, of course,

11 is that the A loop and the C loop are not connected. ,

- 12 I think that is the last operating mode

13 slide.

14 3R. EISENHUT If I could ask, could you just

15 back up to the S and P signals and' the safety injectio-

16 for a moment?

17 HR. MOORE: Do you want to take the S first?

18 MR. EISENHUT: -Yes.

19 (Slide.)

20 MR. CONNELL: The difference, if I may say, is
.

.

21 this, or the similarity is this: The S signal, which of

22 course is at low pressure, all three pumps are .
.

23 initiated. The heat exchanger that was in normal

24 operation stays there.; That valve 355 does not close.

25 No valves close automa tically there.
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1 (Slide.) ''

2 When the P signal comes along, if the

3 containment pressure does get up that high where the
.

4 signal gets that high --
'

5 ER. MATTSON: What was'that pressure again?,.

6 ER. CONNELLs It's about 22 pounds.
o

7 ER. MATTSON. Gauge?
-

8 MR. CONNELL: Gauge.

9 MR. EISENHUT4 So I understand, then, that on

10 both of these modes everything is running through the

11 heat exchanger one.

12 HR. CONNELL: It is running through the heat

13 exchanger that happens to be in operation at the time,

14 and of course they are rotated.

15 HR. EISENHUT: I'm sorry. Now, okay, does the

16 seismic -- then the heat exchanger, then, the heat load

17 assumes the A loop, the A loop and the B loop both come

j 18 on, and is it sized then that all of the equipment on

19 the A and B loops come on, for example all the fan,

!

. 20 coolers?
*

| 21 NR. CONNELL: That's correct. Let me set that

22 out. Let me talk about heat loads a little bit later.*
.

I 23 We've got about four or five cases.

i 24 HR. EISENHUT: I just wanted to be sure I

25 understood the operating mode here, though, that hangs

l
.
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1 upon whatever heat exchanger is in f act in operation at

2 the time.

3 MR. CONNELL: That's correct.

4 MR. MATISON: Well, let's go back one slide

5 just to make a point. *

,

6 (Slide.)
.

.

7 Let's say we got a TMI accident, no high .

8 pressure signal in the containment, one heat exchanger, "

9 A, B and C all operating off of one heat exchanger. The
*

10 system is designed to do that?

11 MR. CONiELL: That is the vsy the system is

12 designed.

13 MR. MATTSON: That would be the most limiting

14 hea t load case, right?

15 MR. CONNELL: I don't necessarily know that.

16 What was the heat load in the containnent on TMI?

17 MR. MATTSON: Well, let's just say a small
|

18 break LOCA.

| .

MR. CONNELL: What was the energy? I
.

| 19

1

| 20 understood your question to be was that the limiting
.

I 21 heat load case, and I guess I can't answer because I

22 don 't know what the heat load was at TMI. , ,

|

| 23 MR. MATTSONt I don't want to go to the TMI

24 event as a design basis. This would be more limiting
7

|

25 than the normal cooldown, right?

!

I
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1 58. CONNELL: Yes.
.

2 MR. MATTSON: Isn't this the most limiting

3 heat load case? It's more limiting than a normal

4 cooldown becnuse it is also cooling emergency safety
.

. 5 features.

6 $R. ANDERSON: Well, it could be. But there-.

- - 7 is an alarm on the system and if the temperature goes up
*

8 over-the alarm, and we vill talk about that later, then

9 the second heat exchanger would have to be cut in or.
*

10 some of the loads contributing to heat, namely the fan

11 coolers, vould have to be cut off.

12 !!B . EISE:iHUT : Let me ask the :;uestion a

13 little different. In your design of this plant, which

14 operating mode is the most limiting from a heat load

15 standpoint f or design purposes on heat exchanger, either

16 of the heat exchangers?

17 MR. CONNELL: Could I set that aside, because

18 there are some subtleties involved and I will talk about
19 that in just a few minutes. But let me just say here

20 bef ore we leave on this particular drawing, this shows..

21 au S signal, which means that you haven't gotten to the
.

22 22 pounds. So it is not necessarily the limiting case,-
4

23 and let me leave it that way.
. '

24 MR. MATT 50Ns You're also going to talk about

25 the flow design espability of the heat exchnger later?
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1 NR. ANDEESON: Yes. ~

2 MR. MATTSON: It's clearly th ree pumps.

3 ER. MOORE: We specifically answered that
.

4 question in the section 7, where you asked a specific

5 question in that regard. ~

6 NR. CONNELLs I was going to talk a little bit,

I
-.

7 about supporting systems. -

8 (Slide.)

9 Ihere are two principal supporting systems,

10 a uxilia ry salt water and makeup water system. The

11 auxiliary salt water system takes heat from component

12 cooling water heat exchanger and inj ects it into the

13 Pacific Ocean.

14- (Slide.)

15 The makeup water to the surge tank 'r to theo

16 component cooling wa ter system is supplied through two

17 redundant makeup valves feeding two redundant component

j 18 cooling wate r surge lines. These air-actua ted level

19 control valves open automatically in the event of a lov

20 level in the surge tank, indicating that system makeup
' -

7-
| 21 is required. They close automatically when the normal
|

22 operating level in the surge tank is restored.
. .

23 The makeup to the system is supplied to the
.

24 above valves by the makeup water system. The makeup
|

L 25 vater can be provided from the various water sources and
I

!
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1 through various pumps and flow paths in the makeup water

2 system.

3 Under normal operating conditions, makeup
,

4 water is provided-automatically on iemand from the
.

5 outlet of the makeup water damineralizers, which receive-
.

6 vater from the rav vater storage reservoir. The,

7 elevation of the reservoir provides adequate static head-
-

8 to pressurize the outlet of the demineralizers, so

9 makeup is supplied to the CCW without any pumping. This

to makeup source is Design Class II up to the check valve.

11 There is a Design. Class I source for makeup to

12 the CCW system and tha t is - f rom the condensate storage

'13 tank, which contains 425,000 gallons, with a reserve of

14 17 0 ~,0 00 gallons for the auxiliary feedvater, so that

15 255,000 gallons should be available for makeup.

16 The makeup water from the condensate storage

17 tank is pumped by fully redundant Design Class I makeup

18 water transfer pu=ps. Each pump is energized by a

19 separate vital bus. All piping and valves from the

20 condensate storage tank to the CCW surge lines are,

| 21 Design Class I.

* *- 22 There are many other sources of makeup water

23 available f or even f'urther backup. Five other sources

24 are described in the FSAR. Some are Design Class I,

25 such as a crossconnect to the Unit 2 condensate storage

I
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1 tank,-while others are Design Class II. '

2 MB. EISENHUT You mean.on this slide, then,
,,

I
3 that everything above the Class I symbol and to_the left '

1

4 of the Claes I symbol there, over in that corner - 1

|

5 everything is Class-I including tho instruments? '

.

6 NR. CONNELL: I 'm talking about piping,

7 components and valves. The. instruments as they form the'

,

8 pressure boundary are Class I. |

9 HR. MCORE: These valves are Class I, and with

10 regard to pressure boundaries the instrumentation |

11 associated.

12 53. EISENHUT: So all pipinc, valving, all'

13 pressure boundary in the corner is Class I?

14 MR. MOOR $:- Tom Crawfo'd will give anr

15 explanation of the instrument classification' system that

16 goe s th rough wha t is Class I and wha t is Class II and

17 some of the permutations of it.

j 18 MR. MATTSON: It's Class I because you need

19 this makeup following a seismic event, is that right?

20 MR. CONNELL: No, it is Class I because the
. .

21 .CCW system is a Design Class I system and this provides

22 the water for any leakages that you might have in the .
.

23 system.
t

I24 HR. MATTSON: But is it Design Class'I because

25 you need it following a seismic event?

|
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1 MR. CONNELL: No, that is not what I'm
^

2 saying.

3 ER. NATT50N: You don't need CCW following a

4 seismic event?
*

5 HR. CO NNEL L: No, I wasn 't answering that-

6 question. The question is why is it' category I. It is
.

7 categor'y I because the component cooling water system"

8 provides a safety function and it needs to have a supply

9 of water in the system and this is how it gets there,

10 through the surge tank, through the makeup.

11 MR. MATTSON: Do you need the component

12 cooling water system following an earthquake?

13 MR. CONNELL: This component cooling water

14 system is av'ailabl'e af ter an earthquake, '.yes.

15 HR. MOORE: I think it would ~ be f air to say

16 that, since this system is normally in service,

17 earthquake or otherwise, that we would expect it to be

18 in service before, during and after an earthquake.

19 MR. EISENHUT But the real question is, and

20 let me see if I can ask it, the component cooling water
.

21 system you say is Class I because fulfills a safety

22 function, and our question really is, what safety*
.

23 function is it there needed to p ro vide ? And you can

24 make a cirrular argument that it's needed to provide

25 water to the safety system, and the question is f or wha t
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1 kind of an event? ~

2 Is it for a LOCA, is it for a-seismic event,-

3 is it for whatever, or what combination?
-

4 MR. CO N!! ELL: The ssfety fun: tion-is a LOCA,
.

5 to remove heat from containment af ter -a LOCA and you 4

6 cool various emergency safeguards pumps.
-

.

7- MR. EISENHUT How, the second part now is, is '

8 it also needed for a seismic event with no LOCA?
9 ER. CONNELL I am a little --

10 MR. MOORE: Only in the sense'of safely

11 shutting the plant down and going to cold shutdown, but
,

12 not in an accident scenario, a shutdown scenario.

13 NR. MATTSON: Does that mean you could stay at

14' hot standby without the component cooling water system?

15 NR. MOORE: John is shaking his head yes. I

16 believe as part of the Hoscri evaluation we also

17 d em on st ra te d that we could go to cold shutdown.

18 MR. MATTSON: Without the CCW pumps?

19 MR. YOORE: With the CCW purps. The system is

20 being qualified. It seismically has been reviewed for ,
,

21 Hosgri requirements.

22 MR. MATISON: I think the answer that you've - -

.i

23 given to the question, then, is following earthquake if

24 you stay at hot standby you don't need the system.

25 MR. CONNELL: We are hung up on the need, do
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1 you-see, because if you're talking a LOCA, for example,

2 I know what you mean'when you say need because you have

3 close consequences and the boundary, et cetera. But'I'm
4 not sure_what you mean by need here.

.

- 5 HR. MATTSON: Let me say it a little more

6 specifically. Following an earthquake, discounting all,

-

7 Class II equipment, to stay at hot standby I don ' t need
.

8 the system. To go to cold shutdown I do need the

9 system.

10 MR. HOCH: Let me address it very= plainly.

11 The original design basis for the plant as stated in the
.

12 FSAR is that the component cooling water system was only
.

' As part of t' e Hosgri evaluation,
~

13 . required for a LOCA. h

14 if you will remember, the Staff required us to come to

15 safe shutdown and interpreted safe shutdown as a cold

16 shutdown.

17 Consequently, as part of the Hosgri evaluation

18 the requirement was made for cold shutdown. That

19 req ui re s the component cooling water system. So now,
I

| 20 including the Hosgri evaluation, we have two design,

i

21 bases, if you will, for the system, accident operation

' - 22 in handling the effects of a LOCA and cold shutdown. In
|

L 23 either case the component cooling water system is
|

1

24 required; to stay at hot standby it is not.'

! 25 MR. MATTSON: So that is a different answer to

l

i
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1 the-question. The licensing basis of the plant today is .

2 to reach cold shutdown following a seismic event, and in

3 order to do th a t you need the component cooling water

4 system. So the functioning of the component cooling

5 water system following a seismic event has to be assured *

.-6 to meet the licensing basis.
.

7 3R. EISENHUT With no lOCA. That's two
.

8 dif ferent scenarios s ,

9 MR. MATISON: Given the design basis seismic

10 event, the-licensing basis for this plant is required to
i

11 reach cold shutdown. In order to do that you have to

12 have cc:ponent cooling wate r syst..m.

13 ER. MOORE: Yes.-
'

n 4
14 MR. EISENHUT4 There is a nodding of heads

15 around here. '

16 (laughter.)

17 MR. MOOPE: Yes. I will' point out that there

18 are other things that go into that shutdown scenario,

| 19 namely the time factor, you can take advantage of

20 operator action, that sort of consideration.
- .

! 21 MR. MATTSON: Those are details. I understand

! 22 that.
| . .

23 MR. HOCH4 That design ba. sis of cold shutdown,

24 *he cold shutdown part is very carefully outlined. Both.

25 the Hosgri report and the Staff's safety evaluation

!
-

|

!
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1 report on the Hosgri evaluation . described that process '

2 of ' ge tting ' to cold shutdown.

3 MR. MATTSON: Well, that must involve things

4 like the f act that there are air. operators end that
"

S there are instruments and a lot'of details that you.have.

6 to look' at and show why you can depend upon this whole
.

- 7 sys te m , given a seismic event. I don't mean to-get jnto

8 that right now, but we are going to get into that later,

9 is that right?

10 MR. ANDERSON: Yes.

11 UR..MATTSON: Good.

12 MR. N07AK: What specific components would you

13 call on? I would like to know, is there a point in the,

14 cold shutdown procedure from which you would draw

15 component cooling water system in operation? For

16 example, do you need it to operate the auxilirry

17 feedwater system?

18 MR. CONNELLs No. What you need it for is to

19 ope ra te -- I ' m not sure you were here when I listed the

20 various users of'the system.
O

21 .1R. NOVAK: But I think the answer to the

. - 22 q ue s tio n --

23 MR. CONNELL: You have the RHR heat

24 exchangers.

25 HR. NOVAK: -- sometimes to go to cold

.
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1 shutdown requires you te bring-in the component-cooling -

2 water system, if your end point-is a set of temperatures

3 and. pressures. But to stay at hot shutdown, that is to

4 utilize an auxiliary feedvater system as a makeup to a
-

5 steam generator and rely on that for circulation and -

,

'

6 remove decay heat through the steam generators, that
,

.

7 specific mode of decay heat remo. val does not require th e ,

8 component cooling water system.
.

9 MR. CONNELL4 Tha t's correct.

10 MR. MATTSON: That's what they said.
..

11 ( Sli d e . ) , ,

12 MR. CONNELL: Now I'd like to. discussed the

13 major design considera tions of the system. In the

14 . January 13th meeting in San Francisco, Darrell Eisenhut

15 stated that you will be com paring the design against th e

16 standard review plan. I of course heard that again this

17 morning from Harold Denton and Roger. Ma ttson.

18 It should be kept iri mind that Re vision 0 to

19 the standard review plan came out af ter Diablo Canyon

20 was built and it was undergoing hot functional testing.
-

.

21 Now there is, of course, no requirement for a blanket

22 backfit to the standard review plan.
,

,

23 Nonetheless, for your convenience the f o rma,t
24 of this discussion will follow Revision 1 to the

25 standard review plan, NUREG-0800. Each of the topics
.

e_.
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1 that you mentioned.,_Darrell, in San Francisco, is '

2 included in the sta ndard review plan, and of course it
3 vill be included in my discussion.

4 MR. EISENHUT But when you said Rev i you
*

5 really meant the latest version of the standard review,.

6 plan. Is it Rev 1 or Rev 27
.

.c 7 MR. CONNELLa I have Rev 1 to Section 9.2.2,

8 and t h'a t is the one I used.
9 The standard review plan lists 15 areas of

10 review'directly related to the CCW design. I em coing

11 to go through each of those 15 a reas, notwithsta nding
12 that the system was designed in 1968, 7 years bsfore the,

13 first, version of the SRP and 13 years before Fevision 1

14 to the SRP. Nonetheless, all 15' areas were considered

15 in the design and I think the intent of each area is

16 met, and I will discuss tha t in the next few minutes.

17 I have broken these 15 areas up into 15 broad

18 groups where I think the SRP -- I'm sorry, the 15 into 3

to broad groups.

20 MR. FRIEND: Ed, when you're talking to the
.

21 screen I can barely hear you. You've either got to talk

22 this way or get to the podium.*
,

23 MR. SCHIERLING4 And could you also identify

24 the slide by number just for the record?

25 MR. CONNELL Yes. This is slide B-6.
.
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1 (Slide.)
_

2 This is the grouping to assure that adequa te'

3 cooling is supplied, and there are subgroupings in the

4 standard review plan that deal with the functional

5 performance, the m ultiple f unctions, ' the ca pability of -

t
6 the surtre tank, the provisions,for providing cooling

7 water and heat loads. ~

T
8 Now, slide B-6.

9 (Slide.)

10 The SRP talks about other system aspects. The

11 first one is the interf ace between seismic and

12 nonseismic portions of the system. We then talk about a
(
'

13 leakage requirement for testing and in-service
.

14 inspection requirements on the reactor coolant pump

15 seals, instrumentation requirements, and they ask for a

16 reliability analysis.

17 (Slide.)

i 18 The third broad grouping is what I've called

! 19 interactions, and this includes flood protection,

20 protection against internal and external missiles, and
-

21 consideration of pipe breaks.
.

I 22 Let me go through each of these 15 areas and
. .

23 describe how Diablo Canyon addresses this area.

| 24 (Slide.)

| 25 The first is called functional performance,

.
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1~ and this talks about the ability to withstand adverse
.

2 environmental occurrences and reviews opersbility.

3 requirements for normal operation and: during and

4 subsequent to an sceident. Environmental occurrencesa
.

5 Essential electrical components were environmentally-

6 qualified for operation in th e required modes, as
.

7 documented in the FSAR.~

8 The qualification program was expanded and

9 updated in response to the CLI-80-21 and NUREG-0588. It
4

*

10 was reviewed and sproved by the NEC in September of

11 '81.

12 Protection f ros -- again on more environnental

13 occurrences, protection front high winds and tornado

14 missiles is described in the FSAR. Electrical'and

15 mechanical system components which perform a safety

16 function have previously been seismically qualified.

17 However, because of the new seismic input data which is

18 currently being ge n e ra ted , the analyses are being

19 reviewed and updated or replaced as appropriate.

. 20 MR. RUBENSTEIN: Is the surge tank on the top

i 21 of the auxiliary building tornado missile protected ?

22 HR. CONNELLs It is discussed in the FSAR that- '

23 upon the consequence of an event -- a consequence

24 analysis for tornado missiles.

25 MR. RUBENSTEINa It is not protected? It just
.

|

|
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1 assumes it fails? -

2 MR. MOORE: I wi31 show yo u a slid e , a

3 35-millimeter slide that shows the tornado shielding
.

4 that har been provided.

'
5 ER. RUBENSTEINa That's a different response. .,

6 MR. CONNELL Some of both, I think is the
.

7 answer. -

_

8 MB. MATTSDN In this business on

9 environnental,*.ov did you identify in the station or

10 are you reviewing for the station how the components are

11 to be qualified fcc a harsh environment? Have you

12 reviewod how the identification of these conponents

13 occurred?

14 MR. CRAWFORD: What we did is we took all of

15 the operating procedures involved in accidents that
w

16 generated harsh environments, we then broke down the

17 ins trum enta tion, our electrical equipment utilized in

18 those procedures under required functions, contingency

*f9 actions. All of the required functions are

20 environmentally qualified, contingency actions are not.
,

.

21 The only kind of confirmation is if it is in Reg Guide

22 1.97 then it is, if it's not in Reg Guide 1.97 then it's . .

23 not.
'

24 HR. EATTSON: You don't mean to limit your

25 answer to just electrical equipment?
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1 MR. CRAWFORD: We are talking about CLI-80-21

2 was strictly electrical equipment.

3 MR. MATISON: But in --
.

4 MR. CONNELL: Tha t includes the electrical
.

'- 5 stuff.

,
MR. CRAWFORD4 It iucludes motors, pumps.8

7 MR. MATTSON: Did you also look a t equipment

8 that could fail and then affe:t safety equipment, not

9 just the safety equipment called upon in the procedures

10 or the nonsafety equipment called upon in the

11 procedures, but something that could fail and move in a

12 particular direction and put a stress on the system that

13 you hadn't thought of in the design of the system?.

14 MR. CRAWFORD: Not specifically in the

15 response to CLI-80-21, no. Wha t we did do is, we do

18 have sections in CLI-80-21 dealing with devices that are

17 required to fail in a proper position in order for the

18 safety function -- in other words, we have a number of

19 components in the systems, and I'm specifically thinking

. 20 of valves, that there is a required f ailure mode and we

21 had to qualify them to be able to fail in the required.

22 failure mode.~

23 We do not address, for example, in CLI-80-21

24 ve did not address th failure of something whose failure

25 mode wasn 't req uired , if you know wha t I'm sayin,g. We
.
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1 did in our basic system design, not CLI-80-21's response -

2 but in the basic system design, obviously f ailure modes

3 are ccr.sidered.

4 ER. EISENHUT: let me see if I understand

5 that. That would say that any component that is not *
, ,

6 included in the group that had to preferentially fail
.

7 one way, you really don 't care which way it fails?
.

8 ER. CRAWFORD: We assume it fails, okay, or

9 operates properly, okay. In other words, if you ha ve a

10 non-Class I device it is assumed to either fail or
11 operate pro perly.

12 Ncw, the assumption of failure, for example,
.

13 in our air-operator valve, we assume it to fail in the

14 spring direction. We do not make any assumption about

15 it failing in the wrong direction. In other words, the

16 spring-o pe ra ted valve, we do not analyze the fact that

17 it failed in the opposite from the spring pushing

18 direction.

| 19 But we do consider in our design, not in

20 response to the CLI-80-21 but in our basic design, the>

t
*

.

21 - f act that any non-Class I component either fails or

! 22 operatas properly.
, ,

23 NR. MATTSON: Then you look at the condition
,

| 24 that that puts on the safety equipment and design the
t

25 safety equipment to accommodate it?
t
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1 NR. CRAWFORD: Yes.
~

2 MR. MATISON: You say you didn't do that in-

3 connection with CLI-80-21 because that isn't what 80-21
4 addressed?

*

5 NR. CRAWFORD: For exam ple, LCV-69 and170 are-

6 air to open, fail closed valves.. It is assumed that
.

-

7 tney either modulate' or they fail closed.

8 NR. CONNELL: The operability in normal

9 operation. There is sufficient redundancy in components

10 so that in normal operation-there is always one pump and

11 one heat exchanger in the standby mode. For cooldown

12 all three pumps are used. If one of the pumps or one of

13 the heat exchangers is nonoperative for a cooldown, then

14 an orderly shutdown is not affected, but the time for

15 cooldown is extended.

16 (Slide A-10.)

17 (Slide B-9.)

18 Operation for accidents. Each of the

19 essential pumps in the CCW system and in the support

.
systems, auxiliary salt water and makeup, are assigned20

| 21 to one of three emergency safeguards busese. The CCW
!

22 pumps and the ASW pumps are automatically started on a.

23 safety injection signal, the S signal.

24 The limiting failure would be a failure of one

25 bus to energize. In this case there would still remain

>
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1 one. makeup water transfer pump with two CCW pumps and -

2 one ASW pump. This meets the requiremente for the

3 short-term post-LOCA operation.

4 MR. NOVAK4 Question. The emergency power
-

5 supply system d'oes not' require component cooling water? -

,

6 MR. CONNELL That is correct.

7 MR. NOVAKs So the emergency diesel -- well,
.

.

8 they provide power to the component cooling water system

9 instead of providing power to the motors?

10 MB. MOORE: If your question is are they

11 air-cooled or not, they a re air-cooled, air-cooled

12 diesels.

13 MR. N3VAK: Good. That is my question.

14 (Laughter.)

15 MR. RUBENSTEIN: How many containment fans or

16 fan coolers are required?

17 MR. CONNELL: There are five containment fan

i 18 coolers. For the design basis accident three fan

19 coolers are required.

( 20 3R. RUBENSTEIN: Two on one loop and three on
-

.

21 the other?

22 MR. CONNELL That's correct. Mechanically on
,

r
,

23 the loops, three are piped into loop B, two are piped

24 into loop A.

25 MR. RUBENSTEIN: Later on you will address --
,

1

|

i
!
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.

1 NR. CONNELL: On the buses, they are assigned

2 as shown here. There are two on bus -- if I can find

3 it, there are two on bus F, two-on' bus.G, and one on bus
.

4 H.
*

5 MR.. CREWS ' So you're saying a single

6 electrical failure wouldn't get you in trouble. But
.

'

7 what about the piping signal failure?-

.

8 MR. CONNELL: Okay. In the short term you

9 need three, the sh o r t te rm , which means that you

10 postulate a single active failure and not s passive c

11 failure.
.

12 MR. RUBENSTEIN: Ara se going to address this

13 a little later?

14 MR. ANDERSON: We'will get into it.

15 MR. C3NNELL: Except I think what you really

16 vant to do is look squin at tha t slide that we had

17 esrlier. That's maybe A-8.

18 MR. RUBENSTEIN: What you need is containment

19 spray?

i , _ 20 MR. C3NNELL: That's right, and the
l

| 21 containment spray is -- I should point that out here,

22 too. As you can see, one is on bus G and one is on bus.

23 H, and mechanically there is one in each loop.

24 (Slide.)

f 25 No, what I wanted was the short-term one.
|
l
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ee.

1 MR. BUCKLEY: If I could pick up on Tom. -

,

2 Novak's question, the diesels have their own auxiliary

3 salt water cooling system, right?
-

4 MR. CONNELL 4o, they are air-cooled.

*
5 MR. BUCKLEY But I thought I recalled.n ,

.

6 separate salt water system for diesels.
.

7 HR. CONNELL: There is an auxiliary salt water +

8 system which transfers, heat to the ultimate heat sink.

9 HR. BUCKLEY: I know the auxiliary salt water

10 system, but associated with just.the, diesels you do have -

11 some cooling water.

12 !!B . TINLIN: The diesel generstors have a'

13 radia tor type cooling system. That is a water jacket on

14 the di~esel generators and they are cooled by air forced

15 through a radiator.
!

to MR. BUCKLEY I thought it had a separate salt

17 water cooling system also.

18 MR. CONNELL: What I wanted to point out here

19 in connection with the bus diagram is that in the short

! 20 term post-LOCA the flow goes through all three vital
-

.|

I 21 loops. For example, the way that's shown, the FCV-430,

22 tha t's a motor-opera ted valve that stays open, so you . .

23 are getting flow through both loops and then you cut off

24 loop C.

| 25 But I was going back to your question. That
!
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1 means that the flow goes through all five fan coolers in -

2 the short-term.

3 MR. MATISONs And that is immune to any single

4 f ailure ?

5 MR. C3NNELLs Any postuinted single active.
, .

.

6 failure. That's a motor-operated valve.
~

7 MR. WERMIELs And that could-fail, since,

8 that's a single activated component?

9 MB. CONNELLs If it fails in the activated

10 position, the motor-operated valve --

11 MR. WERMIELs ' You're saying a bus failure

12 would fail as is?

13 HR. CONNELLs That's correct. If it was

14 normally open it would f ail open.

15 MR. WERMIEL: And vice versa for FCV-431?

16 ER. CONNELL: Tha t's correct.

17 HR. BUCKLEYs For all motor-operated valves.
,

18 MR. CONNELLs Ths t's correct.

19 (Slide.)

20 That was 4pr the short-term post-accident. In

21 the long-term post-accident, the system is manually,

!

,
22 aligned into two separate loops. The valves used for

23 this alignment are located in the component cooling

24 vater heat excha'nger rooms and the pump rooms. Both

25 areas are relatively low radiation areas post-LOCA.

| ALDERSoN REPCRTING COMPANY INC.

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

. .

__

~ . - - - - - . --



, ..

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

60

1 Only.one loop.is required to operate, so that -

2 the system can accommodate a single active or passive
~

3 failure in the long-term with both loops going.

4 (Slide B-10.)
.

5 There is a requirement, I guess of'GDC-44 as *
,

6 stated in the SRP, that there be component redundancy so
.

7 that safety functions can be performed assuming a single -

8 active component f ailure coincident with a' loss of

9 offsite power. This system meets that design

10 requirement.

11 (Slide A-11.)

12 (Slide B-11.) ,

13 I will go to the second area in the SRP,

14 multiple performance functions. GDC-5 speaks to the
i

! 15 sharing of systems and components between units. There
I

16 is no required sharing of the CCW system or its. support

| 17 systems, with the exception of emergency safeguards

l 18 diesel F. This is a sving diesel that is assigned to

19 the local unit. As discussed earlier just a minute ago,

I 20 if this bus fails to energize there is sufficient
-

.

- 21 redundancy to safely shut down the plant. '

22 Although sharing is not required, it is part . ..

23 of the design philosophy of this plant to p ro vid e

24 additional flexibility. With this in mind, the plant

25 has been piped up so that by manually opening the valves

|
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,.

1 it is possible to crossconnect various systems from the
.

2 two units. For example, as I said earlier, you can

3 manually crossconnect the two condensate storate tanks.

4 MR. MATISON: You listed that as one of the
*

k. 5 backup seismic Class I water supplies. .-

6 NR. CONNELL: That is correct.
.

7 All of the components that require.CCW for-

8 normal operation only are located on the C headers.

9 None of these are components that are required to shut

10 down the plant. That is on the nonvital.
'

11 Now, radioactivity control, another multiple

12 performance. function of the system. The double barrier,

13 design reduces the probability of radioactive water

14 escaping to the environment. Leaks of radioactive water

15 into the component cooling water system are detected by

16 radiation nonitors which are located in two CCW pump

17 discharge headers. Once again , any leaking component

18 can be isolated by Design Class I valves.

f 19 (Slide B-12.)

I

,i . -
20 MR. MOORE: Excuse me, Ed. Is there e problem.

I 21 with this slide here?
i

. 22 MR. CONNELLs No. It is on the pump

23 discharge.

24 MR. BUCKLEY The surge tank, is that vented

25 or pressurized?

-
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1 MR. CONNELL4 Vented. -

2 3R. MATISON: -Let me make sure-I understand *;,
3 some of the words you're using. I am following your-

4 written presentation and I think you are at about page
~

5 14 At the top of that page you say, "None of these *

,

6 components is required to shut down the plant."
.

7 You mean, I think, in that sentence that in .

.

8 order to meet the Commission's regulations you can use

9 equipment other than what is on the C header to shut

10 down the plant. But isn't it true't' hat in some design
11 basis events you would prefer to use equipment that is

12 on the C header?

13 MR. CONNELLs Yes.

14 ER. MATTSON. 'Lik e th e reactor coolant pump.
~

15 MR. CONNELL: Yes. '

16 MR. MATTSON: Like for a steam generator tube

17 rupture.

18 MR. CONNELL: Th$ t's correct.

| 19 HR. HATISON: That is perfectly acceptable. I

20 just wanted to make sure what you meant when you said
[ -

.

21 " required to shut down the plant."

22 ER. CONNELL4 That is what I mean t. . .

23 ER. MATTSON: You meant required in order to

24 show that you meet'the Commission's regulations?

25 ER. CONNELL: That's correct. The reactor

|

!
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.

1 coolant pumps I guess are the best example of something
2- that you would like to have them available.

3 MR. MATTSON: You'would prefer to go that-

4 way?
.

5 MR. CONNELL: Tha t's correct .
-

6 MR. MATTSON: And your procedures probably,

*

7 call for you going that va-y.

8 MR. CONNELL: Yes.

9 MR. TINLIN I'm sorry, I didn't get that
*

10 question.

11 MR. MATTSON: Well, the procedures probably

12 esll for you to go in the preferred way first, and if

13 that doesn't work, that is if you've lost offsite power

14 for example, reactor coolant pumps aren't avsilable, you

15 go to some other mode of shutdown. The Commission's

16 regulations generally fall back to some small island of

17 equipment that is the bare minimum needed to assure. safe

18 operation or safe sh utdown of the plant following a

19 design basis event.

. 20 MR. TINLIN: Right, which I believe Ed said

21 are all of the vital headers.

- - 22 3R. CONNELL: The surge tank, the surge tank

23 is internally divided, thus providing an entirely
.

24 independent surge volume with supporting

25 ins trum en ta tior., feeCing one of the redundant vital CCW
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1 headers. This meets the standard review plan ~

2 requirement that in the event of a header rupture the

3 loss of the entire contents of the surge tank will not

4 -occur.

.
5 As I said earlier, there are many makeup .

6 sources to the surge tank for the requirement to provide
~

.

7 cooling water. '

8 (Slide B-13.)

S As I discussed earlier, because of the use of

10 redundant Desion Class I components backed by emergency

11 power supplies and considering the capability f or

12 isolation of the system into independent trains, an

13 adequate supply of cooling water is assured for~all

14 operating modes.

15 (Slide A-12.)

16 (Slide B-14.)

17 Heat loads. During normal operation, the heat

18 load is approxima tely 72 million B tu 's per hour. This

19 is well within the capability of one CC'4 heat

20 exchanger.
.

,

21 Now I want to talk about three or four cases.

22 Let's consider the case when you have a safety injection - -

,

23 signal but you don't have a P signal. The bajor heat

14 load, assuming there is an accident when you get these

25 signals, is probably fan coolers. All other loads
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1 amount to about 40 million Btu's, 39 of which are on the

2 C header.

3 It is difficult to estimate the heat load in
,

4 containment for this case, that is the case'where you
.

5 are above an S signal but you are below a P, because-

-

6 this does not correspond to any of the supposedly
.

7 postulated design basis accidents. Lat's a ssume that

8 the heat load inside containment is 50 percent of that

9 that is calculated f or the design basis accident and the

10 resultino heat load of the system is about 230 million

11 Btu's per hour.
,

12 A;2in, this is - you can handle this with one

13 heat exchanger. In this case that I just described, I

14 just assumed that all of the five f an coolers are

15 working. You have fewer f an coolers and the rate of
16 heat rejection in the CCW system vill be le ss.

17 MR. NOVAK: Would this. result in loss of SPSH

'd or how has this fed back in to the CCW performance? In.

19 other words, if you get elevated temperatures I would

20 assume you are concerned about 10 NPSH requirements.,

21 What margin do you look for?
!

- - 22 MR. CONNELL: NPSH on the punps themselves?

| 23 MR. NOVAK Well, assuming that the water is

24 continuing. I would assume that might be one concern

25 rou would hava if you are exceeding the heat load.

l

i
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1 MR . C3NNELL: Well, we are not exceeding the
-

2 heat load yet.

3 MR. NOVAK: Let me leave the question for

4 now.
.

5 MR. MATIr0Ns Well, this is not a bad .

6 quescion. If you. throttle back in essence on the-
.

7 component cooling water system and temperature and -

8 pressure stay up in containment and it's a small LCCA

9 instead of a design LOCA, then you want to know if the

10 recirculation system for a low head, recirculation
.

11 system for emergency coolan t, has an.NPSH problem or

12 not.

13 That part of the design has been considered?

14 I think you agree, right?

15 MR. HOCH: Jim Tinlin I'm sure can answer

18 tha t.

17 MR. TINLIN: I've been confused as to where

18 we're worried about NPSH, because is that in the
t

19 component cooling water system?

20 MR. NOVAK. Yes.
. ,

21 MR. TINLIN: All right. As far as that is

22 concerned, having that surge tank up on the 152-foot - -

23 level and the pumps down on the 73-foot, level, as I'm

24 sure -- and I can be corrected if I am wrong there is--

25 plenty of static pressure. So that even if you do get
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1 up to'whatever the design. temperature of the CCW system
.

2 is, you're not even going to be close to locing NPS!! on

3 the pumps.

4 3R. NATTSON: I was thinking of a different
.

5 NPSH problem. In order to protect the component coolin g
*

6 water system , - you were talking about not bringing the
.

~

7 heat out by the fan coolers as fast. If you don't do '

8 that, I mean follow that course, then temperature stays

9 high in the containment longer than if you didn't do

19e tha t .

11 If the containment temperature stays higher,

12 then that is a fasign challenge to the emergency core

13 cooling system from an NPSH point of view. Is that

14 within its design basis?

15 MR. HOCHs A chapter 15 analysis is conducted

16 with three f an coolers, Roger. So that solves the

17 problem.

18 MR. MATTSON: You ought to be able to show

19 that if you stay within design pressure of containment

20 in saturation you have an NPSH problen on the ECCS,,-

21 right?

~

22 3R. CONNELL: On the ECCS gamps, certainly.

23 HR. MATTSON: And there's no systems

24 interaction wi th this mode of operation?

25 3R. CONNELL: Not that I see, no.

*

I
,
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1 MB. TINLIN4 As f ar as this mode of operation
,-

2 is concerned, the supply of water is not from

3 containment?

4 MR. CONNELLs No, he's talking about the SI

5 pump. You're talking about a header on the SI pumps? *

,

6 MR. MATTSON You see, you are rather-

.

7 callously deciding what to do with these f a n coolers and
,

8 there are other systems that depend upon those f an

9 coolers operating too, righ t ?

10 MR. HOCH: That is exactly correct. But since

11 the design basis accident is analyzed with three fan-

12 coolers, the fact that you're going to cut two of the

; 13 fan coolers out just puts you in the situation of the

14 analysis.
,

15 MR. EISENHUT4 ,Then let me make sure I

16 und e rsta nd . You said a couple of times that there were

17 so many million Stu's it is well within the capability

18 of one heat exchanger. Help me acain. What is the'

19 capability? What number are you thinking?

20 MR. CONNELL: The manufacturer's rating on the
-

.

21 heat exchanger is 258.8 million Btu's per hour.

22 MR. EISENHUTs And this scenario you're going
, ,

23 through now, is this what you considered when you 're

24 looking at a couple of different cases here? What was

25 really your design assumption?4
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1 MR. CONNELL: Can I put that aside? I've got

2 a couple of more cases and I'm sure you're going to find

3 them both more interesting than these two.
.

4 MR. EISENHUT: I just -- I understand. I just
C r

5 vant to know the yardstick you're using.-

,

6 l'R . CO N N ELL : 'J h a t is the design basis? That,

*

7 is the next case.
'

8 !R. EISENHUT All right, good.

9 MR. CONNELL: Here comes the design basis.

10 The design basis is a limiting --

s
11 (Laughter.)

.

12 MR. CDUTELL: This is the design basis

13 accident with the worst single failure. This assumes

14 the complete double-ended r.upture of the pipe inside

15 containment, concurren t with a loss of offsite power and'

16 the worst single active failure in the plant.,

17 MR. MATTSON: How, worst from what
,

18 standpoint?

19 MR. CONNELL: The worst single active failure

20 means the active f ailure that causes the laast amount of.

|
21 containment heat removal capability to be available, th e

22 least amount of containment heat removal capability.
-

23 That is the design basis for the plant.

( 24 This, if you will recall --

25 (Slide.)..

|
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1 NR. MATTSON: The assumptions on which is the -

2 worst f eilure can change depending upon what system

3 you're looking at. You just described the worst single

4 failure from-the standpoint of protecting the

S containment integrity, is that correct? *

,

6 HR. CONNELL: Tha t is correct.
.

7 MR. MATTSONs What is the worst single failure .

8 for assuring the continued viability of the - componen t

9 cColing water system, the same f ailure or another

10 failure?

11 MR. CONNELL: You're always one case ahead of

12 me.

13 (Laughter.)

14 MR. C3NNELL That is the next one or possibly

15 the one after.the next one. '

16 39. EISENHUT: Maybe we ought to go for a cup

17 of coffee and let you continue.

18 (Laughter.)

19 MR. CONNELL For this particular one, the

20 design basis accident with the worst single failure,
- .

21 this is the failure of bus G to energize. And if that

22 h a p pe n s, you notice that you will lose two f an coolers
, ,

i 23 and you will lose a spray pump.
'

. - .

24 Notice also that if that is the failure, the G

25 bus failing to energize, that means the other two buses

|
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1 do energize, and tha t means in particular that bus H '

2- energizes. Tha t means that FCV-355, which is a supply
3 side valve on the C header, has power and it will close

4 on the P signal. This is a case tha t was used for the
*

, 5 design basis heat removal capability for Diablo Canyon

6 in response to general design criteria 44
.

7 Let ma talk about another case --.

8 (Slide B-16.)

9 -- the case that I think you were alluding to,

10 Roger. This was recognized by PGCE, that under

11 different postulated conditions it would be possible to

12 reject more hest than for this design case to one heat

13 exchanger and thus raise the heat exchanger outlet

14 tem pe ra ture above the design value.

15 For example, if it is assumed that all

16 equipment functions as designed, tha t is you have this

17 f ailure of b us G, both containment spray pumps and all

18 coolers will be operating. And if you further assume

19 the same design basis temperature time history inside

20 containment and~you assume all of the other parameters
*

,

21 that are normally used in a DBA worst case analysis,

22 then you can calculate the temperature of the discharge,

23 of a single component cooling water heat exchanger, and

24 that temperature would go up to about 140 degrees or

25 approach 140. -
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1 This case, while it is not the design basis -
*

2 case, was calculated by PGCE. The total heat load is

3 approximately 406 million Stu's per hour. For this

4 case, which I think going back to yours exceeds the

5 annufacturar's rating of the heat exchanger, in this *

,

6 case the operator action that us taken is the same as
.

7 what you would take in the DBA case, which is, as I .
.

8 said, you would cut in a second heat exchanger which is

9 available.

10 MR. RUBENSTEIN: When in the long agonizing

11 design of Diablo Canyon did you calculate this case?

12 MR. C049 ELL: I haven't been on Diablo Canyon

13 for long, but this is in the files, was in the files in

14 1974. It is in the '74 time frame.

15 HR. MATTSON: How-long does the operator have

16 to Valve in that other heat exchanger?

17 MR. CONNELL: Jim Tinlin is going to talk

18 about that. Mayb? I didn 't understand your question.

19 He's going to talk cbout --

20 MR. MATISON Well, I gather the procedures
; . .

21 say if you start to go up to 140 degrees Fahrenheit you

j 22 better start thinking about putting another heat
.,

(
'

23 exchanger in.

24 MR. CONNELL4 It is'a low number, but that's

i 25 what the procedure says.

j
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1 HR. EATTSON: If you were in this situation
.

2 how long would it be, days, hours, minutes?

3 'MR. CONNELL: He's going to talk about that.

4 MR. TINLIN: Do you mean the time it takes to
* '

5 get to that temperature or the time it takes the-

6 operator to perform a manual action?
.

~
7 HR. MATTSON: Both. Minutes or hours?

8 HR. TINLIN: Minutes before the operator

9 action.

to MR. MATTSON: And you will explain why that is '

11 eno ugh time later?

12 MR. TINLIN: Yes.,

13 HR. WERFIEL: Can 't I compound that scenario

14 even further and make it,vorse by taking a single
,

15 f ailure in one of the containment sprays?

16 MR. CONNELL: You really are going to get to
1

17 my next question, which is what about if your failure

18 vere to that C loop.

19 HR. WERMIEL: No. If one of the spray pumps

20 fails, I'm not putting even more heat load on the
.

21 con tainment cooler.

22 MR. CONNELLs Tha t's true..

23 MR. WERMIEL: So that 140 would actually be
.

24 somewhat more.

25 HB. CONNELL I don't have a number with me

m
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1 today on that. -

2 3R.'WERMIEL: Given a different single failure

3 for whst Roger was alluding to, it would go even higher

4 than the 140.
.

5 HR. EATTSON: The same procedures would *

.

6 apply. You just put a greater' time demand on the
.

7 operator. -

'

8 MR. WERMIEL: That is what I was leading to.

9 It seems to me the limiting condition is not quite that

to even yet. It's even more limited t'ime.
11 MR. 500RE: I would like to reference back to

12 some of Dick Anderson's remarks and what Ed said. There

13 was a very conservative bounding calculation done which

indigated this 140 degree situation. We feel, number14

15 one, that is not realistic when you look at it in ''

16 detail, and one of the f utu re action s that is currently

17 going on in the project is to explore these questions in

18 more depth and identif y what the temperature is,

19 identify what the rate of temperature is, and judge that

20 against operator actions.
-

.

21 MR. CRAWFOSD: Could I say something? The

22 reason that's not really true is the assumption used in . .

23 this calcula tion was the design basis profile, which
,

| 24 assumed you only had three fan coolers and one spray

I 25 pump. Therefore, the temperature profile he was using
(

!

|-
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1 to get to 140 degrees really isn't real. It is assuming
.

2 you have only three fan coolers and one spray pump in

3 terms of heat in the containment.
4- MR. M TTSON: That's a case where the single

*

5 f ailure criteria has really turned into a double failure

6 criteria, because you started with the failure of a
.

7 bus.,

8 MR. CRAWFORD: You got it.

9 MR. CONNELL: I had tfiought of at least one
*

10 more case.

11 (Laughter.)

12 MR. MATTSON: Quick, think of another one.

13 (Laughter.)

14 MR. CONNELL: This case is very similar to th e

15 one we just talked about, where you have the same

16 conditions inside containment as you would under a DBA,-

17 but you assume all your five fan coolers are running and

'

18 your two core spray pumps are running. But now your

19 single failure is valve FCV-355 fails to respond on the
,

: 20 P signal.
b .

I

|
21 So now you've got the additional heat loads

22 from the C header on there, and if you do that then the..

23 total peak heat rejection rate may rise to above 440

24 million Btu's per hour, a little bit more than the case

25 we just talked about before. Of course the actions are

i
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1 the same.
.

2

3
-

4

.

5 *

6
.

7 .

.

8

9

,

10

as
11

12

13

14

'15

16

17

I
18

l 19

1

j 20 '
-

21

22 ~ ~

23

24
-

25

|

+
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1 MR.,EISENH.UTs On that scenario -- le t me make
.

2 sure I understand. Since you are starting on that

3 scenario from 140 degrees, and you a ssumed one of the

4 buses failed, and you are postulating FC7 355 fails.
'

5 That is the scenario you vent through.
.

6 MR. CONNELL: It was kind of a mixed scenario.
.

7 This last case was this. The temperature-time profile
-

'

8 in the containment corresponds to the case where you
,

9 have failed bus G. In other words, you have got three

10 fan coolers anf one core containment spray. Now,

11 otherwise that is just us,ed for the mathematics to
.

12 calculate tempera ture-time. You have now assumed you

13 really don't have any failure, all.five fan coolers and

14 one containment spray. Then you calculate some number

15 approaching 140.

16 3R. EISENHUT: I understand.

17 MR. LE FAVE: In your FSAR you calcula te 215

18 degrees in your air coolers. Would that be based upon

19 140 degrees?

20 MR - CONNELLs No, that is based upon the
.

21 design Ja..R case which is in that FSAR, which is the

. 22 th e O- 'colers and the one containment spray pump.

23 And I think that FSAB is different, the temperature

24 values in different spots on the system.

25 HR. LE FAYE: Well, as I recall, it was 216
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9

1 degrees from the fan coolers. ~

2 dR. CONNELL: Yes.

3 MR. LE FAVE: And I noticed the design

4 pressure at the suction end of the pump is 161 degrees.
,

5 I was really kind of curious as to how did you have to -

6 meet that 171 degree value at the suction end of the
.

7 p um p. -

8 33. NOVAK: I have one more question before we

9 take a break. What parameter of design are you reaching

10 for or coming up with to go to 140. Is it bearing

11 temperatures? Wh a t portion of the CCW, I mean, would

12 first be affected?

13 MR. CONNELL: I don't really know, but for

14 purposes of the design, it looks like it is going to be

15 the bearings on some of the pumps, SI and charger

|. 16 pumps. "'he saf ety injection pump.

17 MR. ANDERSON: Let's be sure we don't get

18 locked into 140 degrees because that is a very
,

| 19 preliminary analysis that does not include the real

20 situation inside of containment. That also is based
|

.
*

|, 21 upon a 70 legree ocean tempera ture, and tha t has some

t 22 long backgrsur.d and history as to exactly how 70 degrees .

l
-

l

23 was arrived at. That is ultraconservative, I think
|

24 based upon something like six plants st the site with

25 recirculation. No rm all y the warmest temperature is 50,

|

!

[

l

|
,-
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1 55 or 56 degrees, so we plan in out further action to

2 take a look at.these temperature profiles and develop

3 more information on the temperatures and the operation

4 times involved. Ihat is part of what we are going to d o.
.

- 5 MR. NOVAK: This is the water temperature

6 leaving the CCW heat exchanger?
.

'

7 ER. CONNELL: That's correct.
~

9 MR . 100P E : I would like to go back to your

9 question, the f an cooler. Water side considerations will

to be looked at as a part of this further analyis that we

11 spoke of earlier. I don't believe that it was

12 considered in this 1974 cale'21ation. The situation was
.

13 recognized and resolved as not being the case by putting

14 a second hea t exchanger into service.
-

15 MR. ANDERSON: Okay. Ed , con tinu e.

16 (Slide 3-17]

17 (Slide A-131

18 MR. CO3NELL: The next thing I want to look at

19 are'the effects of nonseismic Category I equipment on

- 20 seismic Category I components. The design philosophy
,

21 employed in Diablo Canyon in meeting the regulatory
:

|
- 22 requirements for this interface and for those

|

23 requirements given in Reg Guide 1.29 will be discussed

i 24 later by Chuck Aronson. I want to just talk about two
|
|

| 25 specific equipment interfaces, those for the chemical

i

I

>
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1 addition tanks and those for the Sentry post 10CA sample
~

2 cooler.

3 The chemical addition tank meets all the
.

4 requirements for separation of seismic and nonseismic
.

5 components. This is achieved by the pipino from the -

6 vital headers, up to and including a normally closed
,

7 manual isolation valve, being seismic Category I. '

8 (Slide A-141,

)-
1 9 Nov let me talk about the post-10CA sample

to cooler. This was added in 1980 as part of the NUREG

11 0737 changes. It had a similar arrangement and thus

12 could have met the same separation criteria. However,

13 PGCE believed that it would be valuable to have the

14 operators use the same post-LOCA sample sta tion f or

15 normal sampling, and this way they would be sure th a t

16 the operators were f amiliar with the equipment and "ere

17 able to safely take hot samples if required' post-10CA.

18 Thus, the manual isolation valves are shown open on the

19 current version of the PCID.

20 'Jith the valves open the arrangement would .
,

21 still meet requirements if the piping and the small

22 sample cooler were designated as design Class I. The - -

23 piping is, in fact, as we have said earlier, design

24 Class I. The cooler, while specifically designed and

25 built for the nuclear industry, did not employ a full 10
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1 CFR 50 Appendix B quality assurance program. . The cooler

2 has recently been fully qualified by analysis for all

3 postulated seismic conditions. Gary Moore is going to

4 show you some pictures of the cooier and yea can see how
.

- 5 sturdy an installation it is.

6 Thus, it is assured that the cooler vill not,

'

7 fail under accident or seismic conditions and will not

8 jeopardize the saf ety function of the component cooling

9 vater system.

10 [ Slide A-151

11 (Slide B-181
.

12 MR. MANEATIS Would this be a good time to

13 take a break?

14 MR. NOVAKa Let's take ten minutes.

15 [Becessl

16 MR. EISENHUTa Le t's get moving again.

17 MR. CONNELLs I would like to go to the next

18 area of review of the Standard Review Plans, which

19 concerns leakage. There are numerous provisions for

P - 20 collection, isolation and control of leakage to assure

21 compliance with the requirements. Leakage of *

'

22 radioactive fluid into the system would be detected by

23 the radiation monitors in the CCW pump discharge lines.

24 'Also, this could be detected by rising surge tank level

25 and alarm. The tank itself and the components in the

ALDERSoN REPORTING COMPANY,INC,,
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.

1 system are protected by a relief valve with the
~

2 discharge routed to the auxiliary building sump. The

3 relief valve is sized for the rupture of the reactor

4 coolant pump therm 71 barrier. leakage out of the system
.

5 is detected by falling surge tank level and alarm. -

6 I have described earlier the numerous makeup
.

. 7 sources that are available. 51tigation of a leakage '

8 f rom a passi ve f ailur,e, which is defined in Section 3.1

9 of the FSAR, has 50 gpm for 30 minutes, which is well

10 within the makeup capabilities of the syste m.

11 The NRC in FSAR Question 9.25 asked for some

12 f urther discussions of system f eatures and to assure

13 continuous supply of CCW to equipment required for the

14 safe shutdown until postulated leaks or ruptures could

15 be isolated. As described earlier, any individual user

16 can b2 valved out using design Class I valves, or an

17 entire loop of the system can be valved out, again using

18 design Class I valves.

19 In response to the NRC Question 9.25, Table

20 9.2-8 of the FSAR was amended to discuss a postulated
.

.

21 leak or rupture of 200 gpm. This leakage value is a

22 limiting case derived from a balancing of a number of - -

23 dif ferent considerations, such as operator reactor
'

24 times, detection capabilities, isolation capabilities,

25 and the system makeup provisions. It is a reasonable

1

!
!
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1 number for design purposes.
.

2 MR. NOVAK: Do you have any flow limiting

3 devices in the system?

4 3R. C3NNELL: Not in general, no.
.

- 5 HR. FRIEND: There are control valves.

6 _MR. CONNELLt I assume you mean automatic?
.

'

7 MT. NOVAK No, - I mean t fixed.'

%9'

8 HR.,CONNELL: I.' m . sorr y , that is what I

9 thought you meant, and the ansver is no.

10 MR. CRAWFORD: We do have some. In general te

11 don't. We do have on certain heat errhangers.

12 MR. MATTSON: let's see. There is an 0737

13 requirement, a TMI requirement that says something to
'

14 the effect of applicants and licensees go forth into the

15 auxiliary building and think sbout pisces that

16 radioactivity could aris'e following a bad accident and

17 places where you might want to send an auxiliary
>

18 operator to open and close a valve, or you might have a

19 piece of equipment located near one of those hot places

. . 20 and think about what leakage provision you want to

21 improve or what shielding provision you would want to

- 22 improve.

23 Now you have done that, I assume. That has

24 been reviewed separately, not in connection with this

25 matter. But have you looked at -- there are a lot of
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1 places where heat is coming up and the operator can go
'

2 down and close them out.

3 NR. C3NNELL: Yes. Perhaps I didn't state

4 that earlier, but I thought I had. On this basic
.

5 diagram the vs1ves on the suction side.of the pump there -

6 are accessible. They are in the component pump rooms,
.

7 the CCW pump rooms, which is a low radiation area, and '

. . . . .

8 the other valves on the discharge size are located in

9 the heat exenanger room, and those valves -- the heat

10 exchanger room is also a low radiation area.

11 ER. MATTSON: There aren't any other lines

12 that go throuch there that carry hoc. stuff?

13 MR. CONNELL: Tha t's correct.

14 MR. MATISON: The makeup system doesn't have a
f

15 line running through there?g

16 MR. C3NNELL: 'Jhat ma keup system? There isn't

17 a hot line.
I

18 MS. MATTSON: Lik e the one at TMI that was

19 full of crud.

20 MR. TINLIN: Are you talking about the reactor
.

.

21 coolant makeup system?

22 MR. MATTSON: Yes. - .

23 MB. TINLIN: N ce , it doesn't.

24 MR. CONNELL: That's correct, it doesn't.
l

25 MR. MATTSON4 There is nothing else in there

| ~

|

|
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1 that connects with the primary coolant system?

2- MR. CONNELL4 That's correct-

3 MR. MATTSON: Fin e .
'

4 [ Slide E-19]
.

*
5 ' MR . CONN ELL -Testing and ISI requirements.

6 The ' active components of the CCW system are accessible
.

7 for' visual observation and maintenance, and also they

8 are in continuous or intermittent use during normal

9 plant operation. Thus, no additional special provisions

10 are necessary to meet testing and inspection *

11 req ui re m en t s.

12 [ Slide A-16],

13 [ Slide B-20]

14 Reactor coolant pimp seal coolant, NUREG 0737,
/

15 Section II.K.3.25, requires that cooling water be

16 available to th e reactor coolant pump seals given a loss

17 of off-site power or the loss of instrument error.

18 Diablo Canyon meets this requirement. Note that the
i

19 valves in question on Diablo Canyon have motor operato.rs

- 20 which are fed from emergency on-site power and the CCW,

21 pusps are also fed from emergency on-site power sources,
,

22 and therefore the requirement is met.-

~

23 [ Slide B-21]

24 On instrumentation. Tom Crawford is going to

25 talk about that later on.

i

i
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# 1 (Slide B-22] .

2 There is a requirement in the Standard Peview

3 Plan to provide a failure modes and effects _ analysis in

4 the SAR to ensure that essential portions of the syste:

5 vill function following design basis accidents, assuming -

6 a concurrent single active component failure.

7 MR. 5ATTSON: I'm sorry. Go slow. I have to
'

,

8 go back one. Reactor coolant pump seals.
.

9 [ Slide]
!

~

10 Section II.K.3.25. Diab'lo Canyon meets this

11 requirement because you'say -- didn't_ve see a slide a

,
12 Ocuple of hours ago that said makeup for the component

|
l 13 cooling water is dependent upon air-operated valves?

14 HR. CRAWFORD: Only the automatic makeup. not

15 the manual. '

16 MR. "ATTSON: That would be an answer to my

17 question. Is that what I misunderstood?

18 (Slidel

19 MR. MOORE: These particular valves are air

20 operated. They have a manual bypass system around them.
-

.

21 MR. MATTSON: That is manual-local, and again,

22 it is the kind of thing that you look through to see
. .

23 whether other lines potentially carry --

24 MR. CONNELL: I don't know about those
:.

25 particular valves.
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1 ER. TINLIN: .Something you maybe ought to

2 point out, that .the COW system is not the only mode of

3 cooling for reactor coolant pump seals. The normal
"

4 charging system is ' the other mode.
.

-

5 H.R. MATTSON: .The normal cooling water cooling

, 6 system depends upon ' component cooling water.
~

7 ER. TINLIN: The component cooling water gets,

8 the flow f rom the vital h ea ders.
9 MR. MATTSON: I was going more to the

to II.K.3.25 requirement. I didn't want to pa ss over that

11 too quickly. But I understand you say that is an

12 acceptable ansver. I'm happy with that.

13 [ Slide B-221

14 HR. CONNELL: Now, on reliability analysis,

15 the FMEA is presented in Section 9.2 of the FSAR.
.

16 (Slide B-23]

17 Ihe next area is ficsi protection , and also in.

18 the FSAR there is an analysis that was done some years,

t

19 ago to assure that the system will operate under
'

20 postulated flooding conditions, internal missiles ---

| 21 MR. LE FAVE1 Just internal missiles from pipe
i .

(
'

22 break, or external flooding?

23 ER. CONNELL: Well, we have done both. The
!

24 May I read the Standard Review Plan, this was talking

25 about axternal, but the answer is yes for both.

|

|
|
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1 MR. MATISONs Is this a system th a t you_ looked
'

2 at when you did nonseismic/ seismic systems interaction

3 study?
-

4 MR. CONNELL2 Is what? Is the CCW part of, do
^

5 rou mean, what we call the systems interaction program? .

&
6 MB. MATTSON: Yes.

.

7 MR. CONNELL: Yes, but it is for the effects -

8 on that system, yes.

9 MR. MATISON: The flooding was included'in

to that, wasn't it? -

11 MR. CONNEL74 Yes.

12 :2. HOCH: Let me correct that. The flooding

13 is included in that only if you ar;e coming out of a

14 s eismically -ind'uced interac ion, which is something that

15 might lead to flooding.

16 MR. MATTSON. Yes, that is what I meant.

17 MR. RUBENSTEIN: What you call a target system.

18 MR. CONNELL: Yes , correct .

j 19 Internal missiles. This was presented in

20 Section 3.4 of the FSAB. An analysis was presented .
9

21 which demonstrates acceptable protection of the
,

|

22 safety-related systems. -
.

23 (Slide B-24]

24 Ex te rnal missiles. The effects on system

25 operation from external missiles is discussed in the

ALDERSoN REPORTING COMPANY. INC,
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.

'1 FSAR in Section 3.3. Compliance with the requirements

2 is demonstrated by location within missile protected

3 structures or by a f ailure analysis which demonstrates

4 acceptable consequences.
.

*

5 [ Slide B-251 .

6 Now, the last section in the FSAR is pipe.

-

7 breaks. An analysis and a field walkdown was conducted
.

8 to demonstrate that CCW is adequately protected against
*

9 the effects, that is, jet impingement and pipe whip, of

to high energy line breaks. About 1977 a heavy metal

11 doghouse was added aroun.d the CCW heat exchangers to

12 provide this protection for the system.

13 MR. BUCVLEYs That is just for outside

14 containment, righ t? Je t impingement?
..

15 HR. CONNELL: That is the say I read your
.

16 standard review plan, yes; but we, of course, have jet

17 impingement inside.

18 MR. BUCKLEY: You are looking at that.

19 MR. CONNELL: Tha t's correct.

| 20 This concludes my prepared remarks. Although-

!

i 21 the CCW system was designed and constructed years before
'

22 Rev. 1 to the Standard Review Plan was issued, I think

23 each of the 15 broad areas of review was properly

24 considered and implemented.

25 MR. ANDERSON: Maybe at this point we cou P
,
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1 sho w the slides, and I would like to ask Gary Moore to
~

2 show that, and that would firm up some of the

3 understanding of the system, particularly how it is

#4 ope ra ted and where some of this equipment -is located.
.

5 HR. NORTON: Excuse me, Dick, before we go .

O f urther. . One housek eeping detail. One of the reasons I
.

7 asked this to be prepared in writing, in written detail '

8 and presented this way was because of two or three

9 things. One, we knew it was going to be transcribed, and

10 two, because there are allegations that are made and

11 there is some sensitivity about the interpretation,

#12 about material representation.

13 What I voeld like to ask is that this

14 prepared, whict was basically followed by the presenter,

15 be incorpocated in the transcript. I followed it along

16 most of the time. "'h e words are precisely the same, but

17 once in a while he would turn his head away from what he

18 was reading and th e words would vary a little bit, and I

19 think it is proper to put the prepared thing in the

20 transcript.
.

.

21 HR. EISENHUT4 I don't think we have a problem-

22 with that. The slides will also be in there as a whole - .

23 standard package.

24 I would like to e.sk you a question about the

25 last sentence of the package that ig in the record.

ALoERSoN REPORTING COMPANY. INC.
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1 (Laughterl
.

,

2 You said something to the effect in here that

3 each of the 15 broad areas of review was properly

4 considered ani imrlemented. 'dould you say, then, that
9

F you meet the Standard Review Plan, Rev. 1, Section

6 9.2.27 I am trying to explore, really.
,

7 M... CONNELL: To my knowledge I would'say we

8 meet the intent of the Standard Review Plan.

9 MR. EISENHUT: And you don't know of any

to significant deviations?

11 MR. CONNELL: Not that I know of; significant

12 devia tion f rom the way I read the Standard Review Plan,

13 no. 's

^

14 MR. ANDEBSON: Okay. I will ask Gary Moore,

15 then, to show the slides. Gary is the project engineer
,

|

16 from the PGCE organization. He has been with PGCE since

17 1969 and has been associated with Diablo Canyon for the

| 18 last four years.

19 (Slide]
|

I 20 MB. MOORE. I think f or these slides we will,

21 need the lights dimmed a little bit. -

- '' 22 (Discussion off the record)

23 I am going to present some pictures taken of

24 the Diablo Canyon plant of the component cooling water

25 system. Specifically these pictures are heat

*4
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1 exchangers, valves, pumps and piping and the piping .

2 support system, and I will also correla te the pictures

3 with the flow diagram.

4 The first slide is of the component cooling

5 water heat exchanger. '

.

6 MR. EISENHUT: Could I suggest you stand on

~
7 the other side? That might help you out a- little bit.

.

8 MR. MOORE: Then I interfere with this. All

9 right.

10 This gr'een heat exchanger is the component-

11 coeling Water heat exchanger, and Chris is pointing that

,12 out on the flow dia gra m .

13 [Slidel

1.4 This slide is depicting how we ha ve physically'

15 separated the two component heat exchangers from each

16 others namely, this is the 1-1 heat exchanger shown in

17 the last slide, and this is the heat exchanger 1-2.

18 HR. EISENHUT: That is a concrete wall?

; 19 MR. MOORE: Yes. This is a concrete vall tha t

20 is separating the two heat exchangers inside of this
~

.

; 21 heavy metal doghouse that Ed just mentioned.
i

22 [S11 del
. .

23 This picture is showing the discharge piping

24 leaving the component cooling water heat exchanger on

! 25 the component cooling water side. This header here

'
,
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1 happens to be the "B" header. This header here is the

2 "C" header. This is the component cooling water heat

3 exchanger. I wanted to just have you note hcw the pipe
.

.4 is supported. Both of these are seismic pipe restraints.
.

5 MR. MATTSON: Do you see the remote manual
-

6 valve in that picture?

7 MR. MOORE: We have a much better picture of-

8 it.

9 HR. EISENHUT: Excuse me. As you go through

10 this, if there were any supports, hangers, braces that

11 were modified as a part of the ongoing seismic redesign
.

12 effort, if you know of any, would you flag these as you

13 go through?

14 3R. MOOREe I am personally un$ ware of any

15 supports that have been modified on .the component

16 cooling water system, but there happens to be one slide

17 where a modification is being performed on the fire

18 vater system, which is in the same area.4

19 [Slidel

20 Once again, this is h different view of the.

21 same pi ping , once again showing the seismic supports.

22 (S11 del'

23 This i s where the component cooling water

24 header "C" goes through the wall separating the turbine

25 building from the auxiliary building, and this is a

ALDERSoN REPORTING COMPANY. INC.
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1 rather massive seismic restraint on tha t header. And
~

2 this is 'the answer to your question one slide later.

3 This is the support modification to the fire system
#

4 header.

.

5 [Slidel *

6 All right. This picture is showing FCV 355,
.

7 which is the automatic isolation valve on the- C header. '

8 It is motor operated,and is provided with means of

9 manually operating it also.

10 [ Slide]

11 Another view of the same valve operator

12 showing the platform and the relative position of the

13 platforn and the valve operator.

14 [Slidel
'

15 This is a view of the discharge valving

16 associated with the component cooling water heat
I

[ 17 exchanger diccharge. '4 h a t you are seeing here is FCV
i

| 18 431, which i s mo to r-opera ted valve with manual

19 operator. You can see the back-side, if you will, of
;

20 FCV 430. The operator for this valve is on the other
.

.

21 side. These two valves -- operator is this here, and

22 you can just see the edge of an operator there -- are . .

! 23 the two manual isola tion valves in the crosstie to the C

24 header, which is here, and it joins right behind this

25 beam.!

!

!
!

1
1
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1 HR. EISENHUTs Is that a vall tha t sepa ra tes

2 those two?

3 'MR. MOORE: I believe that is just a column.
.

4 HR. NOVAKr So there is no actual physical*

.

5 separation between those two operators?

6 MR. 500RE: That is correct.
.

7 MR. ANDERSON: There is distance. One is on

8 one side of the pipe and one is on the other.

! 9 MR. MOORE: The first slide, if I can go back

10 to that.

11 (Slidel

12 These are the two manual operators that I just

,
13 referenced, and you will see that there is no wall.

14 (Slide]

15 .This picture is showing some of the seismic

.16 restraints which were added to the component cooling

17 water heat e:: changer as a result of the Hosgri

18 evaluation.

19 (Slide] ,

20 This slide is showing a discharge on the,

21 component cooling wa ter pum p. Here is the centrifugal

22 pump, the discharge piping, and this is showing the-

23 split on how it is divided into the two discharge

24 headers leaving the pump. You will also note the two

25 manual isolation valves on the discharge header.

. . .

M
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1 [Slidel
-

2 This slide is showing the suction piping

3 associated with one of the component cooling water

4 pu.mps, and you will note here is .a vital header.

...

5 George, could you possibly focus.that? ,

,

6 ER. ANDEPSON: I think it is a little bit out
.

7 of focus in the picture. +

~

8 MR. MOORE: This is the vital header here.

9 This is the C header here. Here are sone of the manual

10 isolation valves that are shown in the flow diagram.

11 [Slidel

12 This is a picture of the component cooling

13 vater system piping in the auxiliary building, and you

14 vill note that this is header C and this is header S,

I '15 and you will note how the piping is supported -

16 seismically on both the two headers.'

17 [Slidel _

18 This is a slightly different perspective of
,

I

| 19 the same picture. This is Header 3 and this is Header

20 A. And why you note so many blue pipes is that in this
,

,

21 particular area ve have both return and supply piping

| 22 going to the heat exchangers. . .

l

| 23 [ Slide]

1'

| 24 Once again, this picture is showing the pipe

|
25 supports and how the headers are treated in exactly a

|

|
|
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.

1 similar manner. This is Header C.

2 [ Slide]

3 This slide is showing the post-LOCA sample
.

4 cooler that has been identified as a nonconformance on
.

5 .tne job. This the component cooling water supply and

8 return line. These units.right here are the heat,

7 exchangers themselves. Please note what I would
8 consider a very substantial support connected to a

9 rather massive concrete wall.

10 (Slide} '

11 This view is from the opposite side.

12 [ Slide]

13 This slide is showing how the component

14 cooling water piping is routed back to the headers.

15 [ Slide]

16 This is showing how this piping is supported

17 seismically.

18 (Slidel

19 This is a seismic restrain t for the s .pply and

; 20 return lines to the sample cooler.-

!

| 21 (Slide]

'

22 We are now into a series of slides that will

23 show some of the heat exchangers that are connected to

24 Loop C. This particular heat exchanger is a letdown

25 heat exchanger, and this particular heat ex ch ange r

|

|
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1 happens to be seismically qualified.
.

2 (Slidel'

3 This is the component coolino water piping

4 coing to this heat exchanger. You can see the selsnic
~

5. restraint.
'

'

.

6 (Slide]
.

7 This is the seal water heat exchanger, which
,

8 is also seismically qualified.,

9 [ Slide]

to This is a view of the same heat exchanger from

11 the opposite direction, once again shoving the seismic

12 restraint of the piping.

13 [SlideI
s

14 This is the spen.t fuel-pit cooling water

15 system heat exchanger. '

16 MR. .9 ATTSO N : Could we interrupt you a

17 moment? I didn 't see any isolation valve in that last

18 one.

19 MR. MOORE: I believe these are on the other

20 side of the wall. I have some pictures. I don't know
. .

21 if I have pictures of the isolation valves with this

22 particular hea t exchanger, but you can see how they have
,,

23 been arranged.

24 MR. MATTSON: I understand the point you were

25 trying to make on that last slide. Could you go back?

ALDERSON REPORTING COMPANY. INC.
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1 [ Slide]
.

2 Let's say the isolation valve is on the other-

* 3 side of the wall. It is a Seismic Category I isolatian

4 valve. Even though this piping and this heat exchanger
,

5 wouldn't have to be Seismic Category I, you have saidi

6 that this one happens to be and so is the one that
.

-

7 services it. Is that right?
.

8 MR. MOORE: That's correct.

9- MR. NOVAK: That is a letdown heat exchanger?

10 MR. MOORE: This particular one is. The seal

11 water, I believe. The first two sides of this series

12 where the letdown heat exchanger -- they both happen to

13 be yellow.

14 MR. ANDERSON: The point that we are trying to

15 make is that even though Loop C is not officially a

16 Seismic Category I loop, a great deal of seismic
'

17 consideration was built into the design.

18 MR. MATISON: Tha t is all very nice, but the

19 key -- and I don't mean that to be a f acetious ' comment,

'

20 but the key to the Commissions's regulations would be
,

21 the isolation valve you can see in this picture and'then

22 that other one back there, 355. I am still-

23 understandina your story, right?

24 MR. ANDERSON: Right.

25 3R. M30RE: John, do you have a point?
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1
1 MR. HOCH: I just wanted to emphasize the -

2 piping. You said this particular piping and this

3 particular heat exchanger happen to be qualified. The

4 piping to every heat exchanger on C loop is completely

5 seismically qualified. "

,

"

6 MR. MATTSON: Even inside that last isolation?
.

7 MR. HOCH: Yes. v

8 MR. FRIEND: Up to the nozzle.

9 MR. MATTSON: Up to the nozzle.

10 MR. FRIEND: Yes.

11 YR. MATTSON: You hadn't made that point.

12 .1R. EISENHUT: That's right, you hadn't. So

13 then let me.ask th e second p'.ece here. When you

14 relooked at this post-Hosgri, you ke'pt that intact and

15 you kept any modifications you had to make, so now when

16 you are doing the seismic cereview, you are in fact,

17 then, rereviewing and you put Loop C into the program

18 for the seismic review, to the point where if you had to

19 make anything as a result of the present program, you

20 would be making it in Loop C up to the nozzles again.
~

.

21 MR. MLORE: Yes. All Category I piping is

22 being reviewed, and this is Category I piping.
, ,

23 MR. WERMIEL: I guess the whole crux of the

24 problem, if you could call it that, is whether or not

25 the program is considering or reconsidering the 200 gym j
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1 supposed leak rate. Did you in any mechanistic way.

2 deride that that number was reasonable based upon the

3 failure of those heat exchanger components that are not

4 seismic Class I like this one is, or is the 200~just a
.

' 5 number that you rationalized with engineering judgment?

6 HR. MOOREs Well I think, to answer that
.

7 question directly, I have a little bit of-a problem with

8 your first s ta tem en t . Part of the program, the design --

9 3R. WERMIEL: the 200 gpm being_.

.

10 recon sid e re d , 'saess, at all7

11 MR. MOORE: Let's kind of separate the pieces

12 here. An part of the internal verification program, the

13 answer to that is no. As part of the ongoing project

14 work concerning the potential nonconformance of the-

15 system, the answer is yes. Oka y . To answer the second

16 part of your question, there is evidence that there is

17 some basis, oka), of the 200 gpm leak, but we feel --

18 and that is why I asked for this particular area to be

! 19 further considered -- I f eel tha t there is not enough

20 objective evidence to satisfy people looking at it
,

21 today. And I can certainly say that there was

22 engineering judgment used in the development of tha t 200-

23 gpa leak.

24 HR. MERHIEL: And the consideration, the

25 reconsideration that you are undertaking is both a
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1 mitigative type thing -- in other words, following the
'

2 seismic event, I must assure I have the time to isolate

3 vhatever- is broken with ny qualified valves, and in a

4 -- f unctional considera tion, gee, what does that leak do to

.

5 my component cooling water system while it is occurring? ^ , . .

6 MR . MOORE: let me kind of rephrase it. With
.

'7 regard to the 200 gpc and the review of seismic "

'

8 capability of Loop C components in that area, we are

9 presently revisiting that issue to verify the validity

to and th'e credibility of the design assumption used,

11 namely, 200 gpm, and in the FSAR we say tha t that is ' th e

12 maximum credible Isak that can occur to the component

13. cooling water system. I guess it is fair to say that

14 that design assumptibh has been questioned. Eo to try

15 to put that question to bed, we were reviewing it.

16 [ Slide]

17 3kay, this is, as I said_, the spent fuel pit

18 cooling system heat exchanger. I know I couldn't say

( 19 that twice. This particular heat exchanger is not
|

| 20 seismically qualified.
.

.
.

21 [ Slide]

'

22 This slide is of this pipe restraint. - .

23 [ Slide]
9

24 And once again showing the seismic

25 considerations of the piping.
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.

1 (Slidel

2 Another view.

3 (Slide]

4 All right. Getting to the subject of

5 isolation valves, this slide is showing manual isolation

6 valves associated with this type of equipment.
.

~

7 (Slide].

8 Ihis is the boric acid evaporator coolers. It

9 happens to be an equipment sked. These heat exchangers

to are not seismically qualified equipment. This is

11 showing component cooling water going to that piece of

12 equip:ent.

13 MR. LE FAVE: Where vould the seismic boundary

14 be in something like that?

15 MR. . MOORE: At the nozzle.

16 MR. WERMIEL: What is the relative distance, I

17 quess, from the spent fuel pool cooler to some of the

18 other nonqualified heat exchangers? They are all in the

19 auxiliary buildin2, I gather, but are we talking --

20 3R. 200RE: I will let my operating friend, ,

|

| 21 give you that answer.
.

l '
22 HR. HOCH: Jim, it is not near any of the-

I
23 other heat exchangers. As a matter of fact, it is in

24 its own compartment with a shield in front of it.

25 MR. WERMIEL: So some of these would require

i
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1 scae time for the operators to shake it back and forth. ~

2 MR. MOOREs Well, in answer, once again, I

3 don't want to beg off on your question, but the question

4 of response time of the operator was one of your
.

5 specific questions and we plan to give you the answer in ,

8 Section 7 now or wait till Section 7 of the
.

7 presentation. '

8 Once again, another picture showing manual

9 isolation valves.

10 (Slidel

11 This is a picture of the positive displacemen t

12 charging pump. The lube oil cooler happens to be cooled

13 off of component cooling water headers C.

14 (Slide)

15 Now this is a picture of the surge tank, which

16 is, as Ed pointed out, located on to p o f th e a uxilia ry

17 building. This is the tank itself. The question came

! 18 up this morning about tornado shielding. That is what

| 19 this is. There is a better view of tha t , and you will
!

|

| 20 notice seismic restraints on the tank, and I have a
.

.

21 better slide but this is the instrumentation we have
22 been discussing.

!
- -

! 23 (Slide 1
|
l 24 This is a closeup of the same view. This

25 happens to be the level switch that has been discussed.

|
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.

1 (S11 del

2 This is a shot from the other side of the

3 surge tank, once again showing the tornado initial

4 shielding and the seismic restraints.,

'

5 (Slidel
'

=, 6 This is showing the two surge lines that the
v

7 makeup system ties to, and this is those lines entering

8 the surge tank through this hole.

9 I believe that concludes the slides..

10 HR. ANDERSON: Mr. Eisenhut, what we would
, .-

11 like to suggest, I think, is a little change in the:

12 agenda. We have been going th ro ugh this with a number

13 of questions. The exact same thing happened when we

14 were putting this toge the r.' We had a hard time getting

| 15 through it ourselves without getting into discussion,

16 and many of the questions have been answered as we go

17 along.

18 So I would suggest that over tne lunch break

19 we ask people to read Mr. Aronsoh's remarks. It is all
*

20 vritten down. The slides are there and I think maybe

,

21 after lunch we esn discuss any specific questions you
\ .

,

22 have on that, and we vill not bot:2er, then, to go

23 through and read that. We would include it with the

24 transcript. You can ask questions on it but we would

25 not have Mr. Aronson read that particular presentation,

!
t
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1 just to speed things up, and then maybe we could begin -

2 after lunch with the questions on the criteria design

3 philosophy and then go on to instrumentation because I

4 - think there we get into some specifics that we would

5 like to'show you and then finally the opera tion and try -

,

6 to get through that as quickly as we can so we can open
.

7 up our discussion.
,

8 MR. EISENHUTs Let se make a suggestion.
t

9 First, I agree we need to figure out how to speed it

10 up. I think you will find in the end a lot of our

11 questions have been ancwered as we go along, asked and
,

12 ansvared. Roger !!sttson we lose this af ternoon. What I

13 would prefer to do is press on for.a while and get

14 another section done l'f we could.
15 BR. ANDERSON: Well,'let's go to Crawford,

16 then, on instrumentation.
t

17 52. MOORE: Excuse me. I would like to just

.
18 make one clarification. John Hoch helped me with one of

' 19 the questions that was asked. The question was asked on

20 the spent fuel pool heat exchanger whether the manual
~

.

21 isolation valves were outside the room. I guess I

22 didn't get a very clear answer on that. Yes, and they
, ,

23 are accessible. John wrote down accessible without

24 entry, yes, you don't have to go into that room. And

25 Jim Tinlin estimates that it takes something like five

ALDER $oN REPORTING COMPANY,INC,
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-

1 minutes to get to those valves.-

2 ER. EISENHUIs From the control room?

3 MR. TINLINs Yes.

4 HR. MOORE: And we will better discuss the
.

'
,

5 V 11s on how those times are. developed.

6 NR. ANDERSON: Okay. We will ask Tom Crawford,

''
7 to go on here. It is a pleasure to introduce Tom to

8 give this presentation. Tom is one of those rare

9 engineers who has been on Diablo Canyon on one project

10 for a period of nearly 12 years. He started in 1971. He

11 was responsible for writing much of the criteria

12 involved in instrumentation. Today he serves on two ISA

13 committees, 'and one.of them involves seismic or ir.iolves

14 the classification of in-line instraments, and so he is

15 very well qualified to talk about instruments, and

16 particularly well qualified to talk about the

17 instrumentation on the Diablo Canyon project.

18 AGENDA ITEM 5: INSTRUM ENT ATION

19 FR. CRAWFORDs I am going to describe the PGEE

- - 20 design philosophy as it applies to Diablo Canyon. I

21 will then describe how we actually classify instruments

~

22 and how it complies with industry standards, NRC

23 guidance and regulations. Next I will give a short

24 history of our classification system , and finally I will

25 describe how that classification system is implemen ted

-
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1 in the component cooling water system. -

2 [ Slide 11

3 In keeping with Criterion 1 of Appendix A to

4 10 CFR 50, if we were unconstrained by any other

5 standards, we would develop six instrument *

,

6 classifications, from the most importsnt function to the
.

7 least.- They would bem first, those devices which -

8 actually perform safety functions themselves, two, those

.9 de/ ices which the operator uses to perform manual safety

10 functions; three, those devices that tell the operator

11 the condition of the vital systems; those devices that
,

12 tell the operator if the safety systems are working;

13 five, those devices which the operator needs to

14 troubleshoot the safety systems; and-finally, six, those-

'

15 devices not involved in safety systems.

16 In actuality our classification systems do

17 directly parallel standards and regulations, so it is

18 impractical to have six cla ssifica tions. But remember

19 this logic because you will see that the first two.,

20 levels closely match our Class I.A, the second two
,

.

21 close'.y match our I.B, and the third two are not safety
,

22 related. . .

23 The design classification of instrumentation
..

24 at Diablo Canyon specified by Design Criteria Memorandum

25 53 was titled, apppropriately, " Design Class I

ALDERSoN REPORTING COMPANY,INC, '
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1 Instrumentation." The original version was dat 3d March

2 18, 1971 and the rurrant revision was dated March 5,

3 1980. The first classification that it identifies is

4 Instrument Class I.A.
.

*
5 [ Slide 21

,

6 Instrument Class I.A instruments are those,

7 which are raquired to accomplish the functions of the

8 reactor prctection or engineered safety feature systenc.

9 Sim ply stated, any instrument which performs a f unc tion

10 which is necessary to complete the safeguards function

11 is classified as Instrumcat Class I.A.

12 This parallels the definition of IEEE Class IE

13 electrical equipment. Class IE is defined as "the safety

14 classification of electrical equipment and systems that

15 are essential to emergency reactor shutdown , containment

16 iso la tion , reactor core cooling and containment and

17 reactor heat removsl or otherI"ise are essential in
18 preventing significant releases of radioactive material

!

19 to the environment," and that is,f rom IEEE Standard
- ' 20 308-1974.

21 Although not specifically stated in the
' ~

22 e xpla na tio n , the instrumentation which performs the

i 23 safety function can be operator controlled if manual
l

24 action is an acceptable way of performing the safety
1 4
!

| 25 function. Instrument C1 Ass I.A complies with 10 CFR 50,

1
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1 paragraph 50.55(a)(h), which requires compliance with .

2 IEEE 279. Instrumen t Class I. A totally envelopes IEEE

3 Cisss IE as defined in IEEE Standard 308-1974 The

4 electrical portions meet IEEE 279, 323 and 344 as

5 appropriate. .

*

6Mummus There does not appear to be any industry
l

7 standard with which to compara our requirements from the *

,

8 mechanical and oneumatical portions of I.A. . lass I.A,

9 instruments are seismically and environmentally

10 quslified to meet single failure critaria and have Class

11 IE power.

12 [ Slide 31

13 Instrument Class I.B instruments are those

14 which provide post-accident monito ring functions. This

15 classification meets the requirements of the U.S. NRC

16 Regulatory Guide 1 97, Rev. 2. It is broken down into

17 five types defined in the Regulatory Guide. They a re

18 Type A, those instruments that provide information,

|

| 19 required to take preplanned manual actions. Type A
|

! 20 instruments are seismically and environmentally

~

21 qualified, meet single failure criteria and have Class

22 IE power.
-

.

23 Type B instruments are those instruments that
'

24 provide informatica to monitor the process of

25 accomplishing critical safety functions. Type B
l

-..
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1 instruments are seismically qualified, environmentally

2 qualified, meet single f ailure criteria and have Class

3 IE power.

4 Type C are those instruments that indicate the
'-

'

5 potential f or breaching or actual breach of barriers to

6 fission product release. Type C instruments are,

'

7 seisaically and en vironmen tally qualified, meet single

8 failure criteria and have Class IE power.

9 Type D are those instruments that indicate the

10 performance of individual safety systems. Type D

11 instruments are seismically and environmentally
,

12 qualified and have Class II power. Type E are those

13 instruments that provide information for use in
,

14 determining the magnitude of the release of radioactive

15 saterials.

16

17

18 *

.

19

. - 20

21 *

* ~
22

23

24

25

.
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1 These classifications were written to meet .

2 Draft 2 of Reg Guide 1.97, Revision 2. We are in the

3 process of revising our criteria to precisely comply

4 with the issued reg guide. It will be issued before

5 June 1st, 1963 as required by th e reg guide. We, like -

,

6 others, are having delivery problems with qualified

7 state-of-the-art devices, and the physical plant does ~ '

, ,

8 not yet fully comply with the issued reg guide.

9 (Slide 4.)

10 Okay. Instrument Class IC instrumentation is

11 all instrumentation which has no safety. function but is

12 attached to a design Clacs I pressure boundary. It does

13 not parallel any current industry classifications.

14 Class IC instruments are seismically qualified to

15 maintain their pressure bounda'ry. -

16 We are addressinc this in ISA's SP-67.07

17 committee, but we aren't really there yet. The

"8 committee is limiting its work to in-line devices, but1

19 the PGCE classification also addresses off-line devices.
20 (Slide 5.)

~
.

21 All instrumentation not covered by these

22 classifications is instrument Class II which performs no
- .

23 safety function.

s.

24 Before I go on I would like to mske a

25 clarification on a point that may be confusing. All

.
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1 valves with actuating devices on them have two

2 cla ssifications . The instrument classification applies

The, piping c1'assification applies3 only to the actuator.

4 only to the valve. It is entirely possible to have an
.

* 5 instrument Class II, piping Class I valve and

6 vice-versa.
,

7 The instrument Class II valves, which you see

8 on the Class I piping in the component cooling water
,,,,,,,,

9 system are indeed piping Class I valves.
.

10 I would like to capsulize the minimum

11 requirements for our classifications.

12 (Slide 6.)

13 This table is taken directly from our design

?4 criteria mamo, and not all the information on it is

15 pertinent to the issue at hand. What I wan t to point

16 out is an instrument Class I A is seismically qualified

17 single failure criteria, environmentally qualified Class

18 IE power. It's actually classified as Class IE.

19 Instrument Class IB, types A, B and C, are all

20 seismically qualified to meet single failure criteria,.

|' 21 have environmental qualifica tions, have IE power. Type
|

l - 22 D is also seismically qualified. It doesn't have to

23 meet single failure. It does ha ve environcental

| 24 qualification, and it has emergency power; and emergency
| + V > , s. . . . . .

-

25 power at Diablo Canyon is indeed IEEEE, Class IE. We'

*

i
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1 don't have a separate kind of emergency power. ~

2 Okay. I would like to address an area which I
3 know has caused considerable debate, and.this is the

'4 area of contingency actions. Our instrument Class IB,
.

5 type A is the classification which we allor to .

6 instruments which the operator uses to perform manual
.

7 safety functions. The verbiage in our design ~ criteria *

8 memo is " preplanned manual actions."

.

In actual implementation we refer to Reg Guide9

*

10 1.97, Revision 2, which calls type A va riables, and I

11 quote, "Those variables to be monitored that provide the ^

12 primary information required to permit the centrol room

13 operator to take specific manually controlled , actions

14 for which no automatic control is provided, and tha t are

15 required for safety systems to accomplish their safety

16 functions f or design basis accident events. Prima ry

17 information is information that is essential for the
18 direct accomplishment of the specified safety functions;

I e

i 19 it does not include those variables that are associated
20 with con tingency actions tha t may also be' identified in

. ,

21 vritten pencedures."

22 As I said earlier, in our revised criteria - -

23 memo we used this definition precisely. We defined
|

| 24 " contingency actions" as actions for which capability is
.

25 pro vided to diagnose'and correct system problems which
*.
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1 are not part of the direct accomplishment of the safety

2 function. We believe this is consistent with the

* 3 regulatory guidance, and that is consistent with the
_

4 design philosophy which I described earlier.
.

*
5 I would like to point out tha t instrument

e Class II is simply a functional classification. It is,

~

7 not necessarily a measure of the , availability of the

8 device. There are many instrument C1sss II devices in

9 the plant which have been seismically qualified and are

10 wired and powered as IEEE Class IE devices. Some are
>- me -

11 even redundant. This goes to a t ary conservative PGCE

12 philocophy that requirements are only -inimums. Quality

13 should be commensurate wit;h importance regardless of

14 which box it fits into.

15 This is important enough fer me to restate
1

| 16 it. These are classifications which fit into little

| 17 boxes to comply with NRC requirenents. PCCE has many

18 de, vices under our old classifications which were *

19 seismically qualified, wired and powered as IEEE Class .

20 IE but which have been reclassified as Class II to.-

21 conform with NBC definitions.

''

| 22 The component cooling water surge tank level
|

23 switch whi:h apparently sparked the controversy at hand
!

24 is just such an instre. ment. It performs a contingency
i

25 function, and it's therefore no t instrument Class I A or

~

.

l
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1 IB. As you will hear later, it is used in an abnormal '

2 condition procedure and not in an emergency procedure.

3 It is, however, provided with Class IE power and inputs
.

.4 into a seismically qualified enunciator.

5 (Slide 1.)
*

,

1

6 I would like to share with you the history of
.

7 our design classification system. The original design -

8 criteria memo was written in March of 1981 to dra fts of
9 ANSI N-18.2.

to NR. NORTOM4 Excuse me, Tom. You misspoke.,

11 That's 1971. .

12 MR. CRAtfFORD: I'm sorry. 1971.

13 Instrument Class IA was reserved for those
.

14 - instruments defined in Section 5.3 and 5.5 of N-18.2.

15 Instrument Class IB was everything else in the safety
~

16 functions; that is, the next f our items on our

17 philosophy list.

18 Although some specific minimum criteria were

19 given f or IB , the unwritten criteria was ba sically the

20 embodiment of GDC 1, quality comnensurate with its
.

A

21 function.

22 In December of 1976 the NRC Region V was . -

23 auditing us and found inconsistencies in the viring of
,

24 IB devices and asked wha t the c riteria were. Since we

25 couldn't provide a single set of criteria, we agreed

,'.

!
'
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1 that an overhaul was in order.

2 In 1977 we wrote design criteria memo M-3,

3 Revision 1, putting all devices which perform safety. .

v-
4 f unctions in to IA and parallelled I A to -IEEE 01 ass . IE.

.

*

5 We relabeled C1sss IB as devices used for " peripheral

6 control and monitoring of safeguards systems," with,

.

7 requirements consistent with the importance to be

8 determined on a case-by-case basis. None of it.was

9 called IE, but we wired it, powered it, and qualified it
*

10 as if it were IE, if we felt it to be appropriate.

.~11 After T5I I participated in the staff-industry
ee--

12 meetings on Reg Guide 1.97, Revision 2, and when I

13 thorght that it was basically firm, the Draft 2 stage, I

14 rewrote our criteria memo M-3 to make I3 reflect the
/

15 draft regulatory guide. The upgrade to the physical

16 plant, which is still in progress, has been minimal.

17 Our Class IB previousi included peripheral

18 control and some diagnostic monitoring. When we made it
|

19 tatch the requistory guide there was no place for these .

1 20 functions. From a classification point of view they-

1 *
|

21 became Class II, but they will still be available when

~~

| 22 we think the operator needs them. The surge tank level
!

23 switch is just such a device.
!

24 Now I want to discuss the implementation of
a;

! 25 these classifications in the component cooling water

i -

!

! -

| ALDERSoN REPORTING COMPANY. INC,
1

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

.--.:. .
-

- - -



'

.w.-_____.._.-~._._____.u-_~-1.._.2 ._.x -. _ . . ..-_-2- :

*
118

i

!

'1 system ~

:

)2 (Slide 7.)
j

1

3 This slide shows the diagram or this is the !
l

4 system diagram which Mr. Connell showed you earlier, and '

.- ,
5 I'm going to go through each classification, one '

,

0.

8 classification at a time, and show you which instruments
.

7 in ' the system fit that classification and why they fit -

8 it.

9 (Slide 8.)

10 Okay. This slide shows the ' instrument Class

11 IA, automatic functions in the component cooling water

12 syctes. There are no protection systems signal

13 initiating, in other words IA instruments in the

14 system. There are several system automatic functions
'

15 which sre initiated by devices outside of the system. A

16 safety injection signal is initiated by 10CAs and main

17 steam.line breaks. Containment high pressure, that

18 causes all three component cooling water pumps to

19 start. It opens FCV-366 and 360 which are on the

20 containment fan ceolers. That is all I get the safety,

|
. ,

j
-

,
21 injection does.

22 Containmen t isola tion signal, which is . -

| 23 initiated from a safety injection signal in phase A,

24 closes some of the containment valves on header C of the

25 component cooling wa ter system. A phase B containment

I

(
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1 isolr. ion signal which is initiated when the pressure in-a

2 the . containment exceeds 22 psi closes the remaining
3 containment. isolation valvec on header C, and it

-

4 -isolates the entire header C by closing FCY-3 55. -
-

.

*
5 (Slide 9.)

6, - In addition to the automatic safety functions,
*

7 there is ons manual safety function which this slide

8 shows; that is, the system changeover when one goes on

9 to'RHR. Most of this,is accomp1._shed locally, but th'e
10 radiation dose -level is such that access to the RHR heat
11 exchanger valves is not feasible. I should point out '

12 that is the only place we have analyzed where that is.

13 the case. Theref ore, ' these va'.v es, FCV-3614 and 365, are

14 remote manual valves and are indeed Class'i A.
15 (Slide 10.)

16 This slide shows the instrument Class I3

17 devices. ~Since the only manual safety function is the

18 RHR realignment, the only IB type A instrumentation
..

19 would be tha t used for such a realignment. The operator

20 makes this change 'when' he goes into the recircula tion+-

i

21 mode after a 10CA.
'

22 The type A instruments for this f unction are

23 the refueling water storage tank level and the
'

24 con tain ment recirc sump level, neither of which is in

25 the component cooling water sy.aten. There are not type

ALDERSoN REPORTING COMPANY,INC,
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1 B or C. variables by definition, and also if you compare
'

m.
2 it with the table in the reg guide, there are two type D

3 variables. The reg guide defines the flow and-the
.

4 temperature, two vital systems, as being the instruments
.

5 needed to monitor whether the component cooling water
.

6 system is doing its job, and therefore they are the type
.

7 D variables. So we indeed have discharge variables, and '

8 ve have flow to the vital headers.

9 In addi,lon, PGCE considered the flow to the

to nonvital header as a very legitisate way of determining

11 whether the system is performing its function. So we've
,

12 also classified that indica tor as I3, type D.

13 1R. MATTSON: You 've got s tamperature

14' indicator and a flow indicator,-but one of the things

15 you vorry about is whether you have got enough water

18 contained in the component ecoling water system.

17 MR. CRAWFORD: The. sa f ety function of the

18 component cooling water system is to provide flow to its

19 vital functions. We know whethe r we ha ve enough flow.

20 H3. MATTSON: So if you had a makeup problem, . .

21 you would see a flow deficiency.

22 MB. CRAWFORD: Yes. The point you are getting -
.

23 at precisely, which I might as well just hit head on, is

24 there is a concern obviously about how does the guy knov

'25 that he is going to lose his flow. Right now what we're
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1 talking about, well, is a device which specifically
2 issues to alert the operator that if he doesn't do

3 something, he might lose his system.
.

4 But the regulatory guide does not talk about
.

'

5 what I will call preventitive measures, which is what ~

6 we're talking about hore. The reg guide addresses
.

.

7 whether or not the safety system is working. It doesn't

8 say it's going to be working in ten minutes if yor, don't

9 do something. It says is it working now?

10 As I said earlier, we feel that it is a goCd

11 idea for the operator to know if he is going to lose it,

12 and therefore, we provided that level switch, and we've

13 msfe sure that'it has got Class IA power, et cetera.

14 But that doesn't fit the box in the reg guide is what

15 I'm telling you.

16 ER. MATTSON: let's see. If we reached down

17 out of the sky and said mak e the level indicator IB, you

18 could do that?

19 MR. CRAWFORD: Well, to meet IB you have to

.- 20 meet the reg guide, and the req guide talks about

21 indication. Okay. It is an irony the ree guide doesn't
' ''

22 talk about an alsem, and the alarm does"not meet the

23 requirements of a reg guide.

24 ER. FATTSON: Except for an alarm versus an

25 indicator, you would meet it?

|
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1 MR. CRAWFORD4 One minor thing is these -

'

2 instruments were installed as seismically qualified. As

3 you a re well aware, we are going through phase 1 in all

4 of this. We have not upgraded or maintained those

5 seismic qualifications to the current thinking. They -

,

- 6 have been tested, and there is a response specter

7 available, and we vould have to go th' rough and check.
"

,
,

8 There is a possibility, a very real possibility because,

9 of that area that they may need to be reshaped. But it

10 is more of a testing thing. It is not a ma tter of

11 func+,lon.

12 MR. MATTSON: A different kind of questions

13 If there was a makeup deficiency and the surge tank had

14 trouble of some kind 'and the level didn 't serve that

. 15 function because of a loss of capacity of your seismic

16 event, after a seismic event you would get some

17 indication from the flow meters of the loss of makeup

18 and probably go th ro ugh some diagnosis to figure out

19 that it wasn't the pump that was causing the trouble,

20 but it was in fact the loss of fluid.
- .

21 Nov long would you have for what size leak?

22 MR. CRAUFORD: It depends upon the leak.
,,

23 MR. MATTSON: To identify, can you give me

24 some feel?

25 MR. CRAWFORD: It depends specifically on the
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1 leak. The operator action would first be to isolate the

2 leak. As I described earlier,.we hsve flow indicators

3 on every heat exchanger or every significant heat

4 exchanger.
.

'
5 MR. MATTSON:

,
. I was trying to get a feel if it

6 was a 10 gpm leaking at 3 nanoseconds or something.,

~

7 BR.' CRAWFORDs Well, the design of the system

8 is nssuming 200 gym leak. He has something like 20

9 minutes.

10 PR. MATTSON: How big a leak?

11 MR. CRAWFORD: Two hundred.

12 MR. YATTSON: For a 200 gym leak he has 20
,

13 min utes to find it and fix it or else he's going to lose

14 & pump?
,

15 MR. CRAWFORD: He has 20 minutes to get to the

16 bottom. He has still got water in the surge tank for 20

17 minutes.

18 HR. CONNELL: Tha t assumes no makeup.

19 MR. CRAWFORD: That assumes the automa tic

20 makeup function doesn't work. It assumes that.-

| m 21 1R. MATISON: That is a little bit different* - -

*

22 q ue s tion . After the surge tank runs out, now at X gpm

23 how many minutes has he got before he does what, burns

24 up a pump?

25 MR. CRAWFORD4 Something I haven' t indicated

.
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I here, he also has low pressure switches on the headgps, '

2 so that is the first thing he will actually see.

3 MR. MATTSON: Are those Class IB?
.

4' MR. CRAWFORD: They a re IC . Again, they are
.

5 enunciators. -

6 MR. MATTSON They are seismically qualified
..

7 but? -

.

8 MR. CRAWFORD4 They are IC. They are

9 enunci'4 tors and therefore are not within the scope of

10 the reg guide. They will not trip the pump.

11 MR. MATISON: But he still gets the indication.

12 MR. CRANFORD: Yes.,

13 MR. LE FAVEs ,,The standby pumps do not

14 automatically pick up on low dischsrqa pressure, do they?

15 MR. CRAWFORD: In an accident all the pumps

16 sta rt a utoms ticsily.

17 MR. LE FAVE: In normal operation you would be

18 talking about a pipe b reak .

19 MR. CRAWFORD: He would not.

20 MR. LE FAVE It would pick up or he wouldn't. . . ,

21. MR. CRAWFORD: I'm sorry. That low switch

22 also starts all pumps. -.

23 MR. BUCKLEY But in response to Roger's

24 question, if you drained the surge tank, you've only got

25 whatever water is in that surge line, so you're talking

ALDERSoN REPoRTINo COMPANY,INC.>
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1 about minutes.

2 MR. CRAWFORD: You're talking about however

3 long it takes to drain the surge line basically.
.

4 HR. 5ATTSON: But the pumps vill verk without
.

*

5 the lines bainq full for s while, won't thay?

6 NR. CRAWFORD: Sure. The first thing he's
,

~

7 going to have, he's going to have low pressure alarm,

8 and then he's going to get a low flow.

9 HR. EISENHUT4 I'm not sure I understand the
.

10 answer, though. Suppose one of these heat exchangers

11 out on loop C has a leak and suppose -- let's stipulate

12 for whatever rencon for the moment it's mor e than 20
; -

13 spa. In the normal operating mode how long does he
.

14 have?- You start draini$g the system. You get

15 indication. -Hov long is it before 79 operator must be

16 doing something to isolate th a t?

17 MR. CRAWFORD: Muct be doing something to

18 protect wha t?

19 MR. EISENHUTs To ensure that he has an

.- 20 adequate flow f or the safe emission of the CCW.

21 ER. FRIEND: Nothing. As long as the makeup

*
22 system is functioning, he could go for a long darn time

23 because it's just running on the floor, and it's making

24 up at 250 gym.

25 3R. EISENHUTs So it is really, as Roger says,

|
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1 it's a horse race. You've got water going out of the
'

2. heat exchanger.

3 3R. CRAWFORD: Could I have Ed Conne11's slide
4 of the makeup system?

.

5 MR. EISENHUT So actually the time is a lot -
,

6 more than sny 20 minutes, and you really have to look a t-
.

7 this in the overall context of what kind of leaks. *

.

8 You 've got the whole system full. You've got a surge

9 tank. You might or might not have makeup on. You've

to realiy got to pnt it in a different perspective.
11 (Slide.)

12 MR. CRAUFORD: I should explain something.

13 When we put these control valves in, we, seismically
~

14 qualified t hem. The level of controls are seismically

15 qualified to function. I was talking to John lasher

18 about it. It's interesting. This level controller was

17 the only instrument we 've e ver had that actually had a

| 18 problem. It is a pneumatic con troller, and it jum' ped

19 its seismi: shock mills in the test, and it drifted by

j 20 10 percent, but it still works. . ,

I 21 We have a seismically qualified level control

22 on that tank. Now, it doesn't have backup error. I
'

-

23 don 't want to mislead you. In other words, if you lose

24 offsite power, you have no error to it. But I'm saying

25 ti. a t device is bough t as a Class I device. It will work

|
|

| ALDERSoN REPORTING COMPANY,INC,
,

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

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



., ,.

. .. ... . - _ . . _ . -- -- - - - - - - - - - -+

127

_

1 through a seismic event just fine.

2 We have redundant capability automatic

3 makeup. We fully f eel that we're going to have makeup.

4 NR. NATTSONs I think your point is even
.

~

5 stronger than that. I think your basic point is we meet

6 Reg Guide 1.97.
,

'

7 NR. CRAWIORD: That's right.

8 MR. MATISON: And that is after all the

9 staff's best, most current thinking of what is required

to to function after desion basis events and beyond design

11 basis events for all PWRs no matter their derion
12 vintage, and that ic s very strong statement.

13 ER. CRAWFOL ~- right. In fact, we go

14 beyond it.

15 MR. EISENHUI The point I think you're

16 making, if you go beyond it, if I understand what you're

17 telling us, you go i:eyond it, and fro.3 looking at your
18 Table 1 I don 't see really much difference between --

19 ID, type C is really no different than ID, type A or B.

.- 20 They are all really the same bag. The only difference

21 is item 5, the IEEE classifies tion, between a Class IA.

*

22 MB. CRAWFORD: Only IA meets IEEE

23 classification be=ause most of tha t has to do with

24 system bi-stables. They don't imply two indicators.

25 ER. EISENHUT4 But all of this instrument is

!

|
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1 Class IB, I guess.
,

2 dR. CRAWFORDs No. L's instruments are level s

3 switchr.s. They are not IB at all. They are instrument

4 Class IC. -

5 ER. EISENHUTs I'm sorry. The level switches -

6 --

7 ER. CRAWFORD: The level switches are IC.
'

,
4

*

8 HR. EISENHUT But you.say it is seismically

9 qualified.

to NR. CRAWFORD: It was seismically qualified

11 when we installed it. Because of the declassification,

12 ve have never revisited that qualification.

13 MR. EISENHUT I understand.

14 MR. DUNNING: Did you say the enunciator
''

15 system was seismically qualified? -

MR. CRAWFORD: That is correct, with16 *

17 limitations. The drum isn't. But you will ge't the

18 alarm on the window.

| 19 52. DUNNING: Your only point was that Reg

20 Guide 1.97 didn't address enunciator systems?
. .

21 MR. MATTSON: Before you get too far afield, I

22 think where Tom and Daryl are headed is trying to prove
..

23 that it's even better. I think there must be

24 instruments in more directly applicable safety systems

25 where we have to make the same statemen t.
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1 Let's taxe the RHR or the ECCS in the lov
2 circulation mode. let's assume we're asking the same

3 question. It probsbly has a flow indicatoc and a
.

4 temperature indicator to show that it is accomplishing
.

-

5 its decay heat removal system and that it has got

6. adequate flow. It probably does not under Reg Guide,

'

7 1 97 have to have an instrument saying that it is losing

8 surtion , right?

9 MR. CRAWFORDs You 've got it.

10 MR. MATTSON: You would know it by loss of

11 flow eventually, but you don't have to be able to.

12 anticipate it under Peg Guide 1.97.

13 MR. CR AW FORD: That's exactly right. You said.

14 it. That level switch is an anticipatory device.

15 Okay. So all the remaining instrumentation

18 physically on the system is instrument. Class IC. There

17 are.many devices, none of which have i safety function,

18 so I will not discuss them here.

19 (Slide 11.)

20 I would like to discuss other devices which-

21 are not dlass IA or IB which we feel are important.4

''

22 Most were Class IB under our old definition of
-

23 " peripheral control and monitoring." They don't,

24 however, fit our current definition of Class I devices

25 except IC as appropriate. .
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1 This slide shows some of those devices. First -

2 off, we have the sbility to aatomatically make up the

3 surge tank with redundant instrument Class IC

4 controllers and the instrument Class II control. valves.
,e have the instrument Class IC low alarms on the surgeW5 "

,

; 6 tanks, which I discus' sed ea rlier. They are functionally
.

7 refundant ind povated ss IEEE, Class IE.
.

8 Ee feel the determination of the surge tank

9 level is an important diagnostic tool for leak

to detection. Although I didn't show them on this slide,
t

11 we have Class IC flow indicators in every significant

12 heat exchanger on loops -- on headers A and B. We also

13 have a flow indicator on every heat exchanger-on the C

14 header wht:h has s line size over two inches, except for

15 one which is isolated by a containment isolation

16 signal. Some of these are local: and some are on the

17 main control bosed basically depending upon how

-18 important we felt they are. These allow the operator to

19 quickly loca te alg} isolate leaks.

20 HR. FRIEND: Read that paragraph again, please.
. .

21 MR. CRAWFORD4 Although I didn't show them on
;

I 22 this diagram, we have Class IC flow indicatorc on every .,

23 significant heat exchanger on headers A and B. We also
i

24 have a flow indicator on every heat exchanger on the C

25 header which has a line size over two inches, except for

!

. .
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'
1 one which is isolated by a containment isolation

2 signal. Some of these are local, and some are on the

3 main control board. These allow the operator to quickly

4 locate and isolate leaks.
.

'. 5 MR. MATTSON: Jerry, does that help with your

6 question?
.

7 HR. WEREIEL: To some extent.
-

8 MR. CRAWFORD: Although our design basis is

9 the ability to operate given a long-term single failure

to where the operator goes down and manually isolates the

11 system halves, we felt it would be wise to provide
,

12 immediate capability to cut in or out heat exchangers.

13 Therefore, we have motor operators on the discharge

14 valves for the heat exchangers, FC V-4 3 0 a nd 4 31. These

15 are instrument Class II simply by definition, but ther

16 are seismically qualified, powered and wired as II

17 devices. They are siso environmental devices.

18 We have Class IC radiation monitors on the

19 system to de tect radioactive leaks into the system, and

20 these monitors also isolate the system vent as a,
,

21 precautionary measure.

22 In summary, the instrument classification..

23 system for Diablo Canyon meets all applicable standards,

24 regulations and guidance, and the actual implementation

25 is more conservative than classifications themselves.
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1 HR. ANDERSON: If we could ask you to maybe -

2 take ' a look _ at Chuck Aronson's written presentation over

3 lunch, we could talk about some of the specifics in that.
.

4 5H. TRIEND: Unless you want to keep going.

5 3R. EISENHUT I will give you a choice. '

.

8 Sin'ce we're going to have to come back, I would suggest
.

,
7 go ahead and maybe taking a break at this point. I .

8 don't think you can make it all the way through the

9 whole thing.
.

10 NR. M00RE4 No, we can't.
,.

,.

11 HR. ANDERSON: But Jim Tinlin on the
,

12 operation, that might be fairly short if we could get

13 through that.

14 ER. EISENHUT Okay. 'dh y ' don ' t we go ahead
'

15 and do that and then break for lunch?

16 (Discussion off the record.)

17 MR. A:DERSON: Okay. 'Je have asked Jim Tinlin

18 to give this next part of the presentation.

19 I mentioned somo of his background before. He
4

20 is a senior reactor operator, and he is also the
, ,

21 training coordinator for the Diablo Canyon operations

22 and training section, so he has very good qualifications ,
,

23 in talking about plan t operations.

| 24 Jim.
|

| 25 HR. TINLIN: Basically I'm going to cover the
1
\

~

..
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.

1 operation of the system. Much of'it has been covered
2 a'1 ready before, but I'm just -going to reitera'te it from

3 an operations standpoint.
.

4 (Slide 1.)
~.

5 You can .see the normal operation of the -CCW

6 system in this slide. We will normally have two pumps

7 in operation, one heat exchanger to remove all of the
.

8 normal heat loads from the system during operation. All

9 the components are normally connected to the system, not

10 isola ted , with the exception of a few specific

11 :omponents which we have capability of supplying it from
.

12 the other unit, and that's the only reason why I

13 included tha t. They may not or may be connected to the

14 system, but they have no vital function.

15 The standby heat exchanger will be in service

16 and capable of being used if it is filled, vented, and

17 essentially all the operator has to do is open one valve
,,

18 in the heat exchanger.

19 MB. EISENHUT: Let me ask a simple question,

*' 20 and really I a1 not sure I understand the question. Why

21 did you -- when you did the design why did you line it

*'
22 up so that under these normal conditions following these

23 events you really only used one heat exchanger rather
,

24 than just lining it up in parallel from the start?

25 I mean wha t was just really the philosophy of
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1 i t?
.

2 MR. TINLIN: Why one heat exchanger during

3 normal opera tion rather than two?

4 MR. CRAWFORD: You have one for standby.

5 MR. HOCH4 During normal operation you have .
,

6 one auxiliary f eedwa ter pump." You don't use all three

7 component cooling wa te r pum ps. There is some "

8 consideration'for other power users, and we are,

9 sensitive to froo an economical standpoint there's no

10 reason to operate it.

11 dB. EISENHUT Then following an event as you

12 go through various phases does the same thing hold? Is

13 that why you hold on one and sort of reserve the second

14 for backup?

15 MR. TINLIN: According to the design of the

16 system, one heat exchanger is sufficient to remove the

17 design heat load during the design basis a.:cident. The
1

18 other one there has a standby just in case you need it.

19 At least tha t's my philosophy.

| 20 MR. EISENHUT: Well, I just' wanted . ..e sure
. .

21 that that is the logic, and then in essence you keep a

' 22 perfectly good heat exchanger in reserve all the time.
-

.

23 MR. TINLIN: In standby.

24 MR. FRIEND: You have a whole Icop, Daryl, so

25 you can take an active failure and another one.
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1 HR. EISENHUT: Earlier it was mentioned when I
2 referred to normally used heat exchanger, one, do you

3 really do that from an operation standpoint, or do you *

4 alternate?
~ '

- 5 MR. TINLIN: That was my next paragraph.

6 Basically, the way we operate the system is like I said,
.

-

7 two pumps, one heat exchanger, and n,ormally on a weekly
8 basis we slop off the heat exchanger and pumps to

9 equalize run times.

10 MR. HERMIELs Can I ask a question on the

11 pumps? What are your tech specs say for availability.

12 Do you enter an LCG with one pump down or two?
- f

*

13 MR. TINLIN The technical specification for

14 this system'specifically states that two vital headers-

15 m ust be available. We interpret that to say one header

16 flow path and one pump.

17 MR. WERMIEL: And one pump is sufficient to

18 f ulfill the design basis?

19 HR. EISENHUT4 Let me see this. Now I have a '

20 -hole slev of questions.,.

21 Is there -- if you took that interpretation it

22 would say that one of the vital loops could be down-

23 essentially indefinitely.

24 MR. TINLIN: No. We have a time period. If

25 you see that LCO, you have 72 hours to repair the
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~1- header. If you don't, you have to go to hot shutdown in
~

2. six hours and a cold standby in 30.

3 MR. EISENHUT Okay.
. .

4 (Slide 2.)

t
5 ER. TINLINa- During plant cooldown which was -

6 pre;iously mentioned, the third CCW pump and second heat
.

i, 7 exchanger-is placed into operation, mostly for '

8 convenience because you are using two RHR hea t-

9 exchangers to cool the reactor coolant system down to

10 . cold shutdown conditions. It is not required that both

11 the exchangers be in operation. It is just.that having

12 two in it decreases the amount of time it takes to cool
13 down, which is -a little bit easier f or the operators to

14 do that way.

15 We can cool the plant down with one heat
-

16 exchangar if necessary. It has the capability.

17 MR. EISENHUTs Excuse me. Then let me clarify
.

18 your presentation, and your writeup said, and it

19 appeared earlier also that you switched and put on the

20 second heat exchanger 1-2 due to-the increased heat load.
. .

21 MR. TINLIN: Right.

| 22 MR. EISENHUT What you're really saying, as I *
i

23 understccd what you now say, is mostly for convenience,

24 and in fact you could handle it with one.

25 dR. TINLIN: Sure. It would take a lot longer
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1 to cool down , though, but -you can remove sufficient hea t ' '

2 with one heat exchanger.

3 (slide 3.)
.

4 And then it.is placed back to its normal

~

5 configuration once the system.has been cooled down.
4

-6 Abnormal operation I have broken down
,

7 basically into two contingency actions. One of them
. . .

8 would be the event of a high heat exchanger outlet

9 temperatura. This alarms the main control board at
.

10 approximately 120 degrees t'o indicate to the operator

11 tha t either excessive heat loads exist on the system or

12 that a flow reduction has occurrei.

13 Per procedure the operator has several

'14 immediate actions he can perform. One, he is going to
~

15 verify the condition exists by looking at the

16 temperature indicator on the main control board. If the

17 heat load is in fact too high, the standby heat

18 exchanger is placed in service using all applicable

19 operating procedures.

20 In addition to that, he will also check flows
.-

21 on the ASW system as well a s the CCW system to verify

22 that that is not the cause of the excessive temperature.,

23 MR. NOVAK. With regard to the component

24 cooling water pumps, do they have any special

25 characteristics to clear air binding problems?
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1 MR. WARD: Do you mean in the sense of being ~

2 automatically vented?

3 MR. NOVAK: Yes. If you do get air binding,

4 do you have to bleed them?

'

5 HR. TINLIN:' Not on the pumps specifically. .

6 There is a system on the heat exchangers to fill in
.

7 there. -

8 HR. E00E.Es The answer to your question is --

9 I believe the correct answer to your question is there

10 are'no special features or design features for that

11 purpose. Venting and filling of the system I believe is

'12 a manual operation.

13 dR. FRIEND: But the surge tank is vented, and

14 it is high up in the system, so once you'get the system

15 solid, it is not going to --

16 MR. M00BE I a nticipa ted his question. I

17 think he was postulating down here.

t3 MR. WERMIEL: Let me just ask another question

19 on the same thing Daryl and I were talking about

20 bef o re. The tech spec allows one CCRB pump to be out
, ,

21 indefinitely.
,

22 HR. TINLIN: That's the way we interpret it. ..
ee-

23 MR. WER'1IEL: Okay. Now, I have that pump
.

24 down. I have two pumps available. I now get an event

25 which requires at the P signal to close up CV-366, the
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1 C-loop. -

2 3R. TINLIN 355.

3 FR. WERMIEL: 355. Whatever it is. If the

4 C-loop is isolated, do I lose suction to the 1-2 pump?

, 5 On the suction side I'm talking about. Because the

6 valves are closed there, it appears to me I don't have

'. 7 any suction to that pump -- that is the way it looks --

8 which means that a single failure in the 1-3 pump nov

9 leaves me with no CCW. That is the way it 3coks.

10 MR. LE F.AYE4 That is the condition we want to

11 discuss, though, not the P signal. It is the pipe break

12 in a single failure that takes you out, not the ? signal.

13 MR. WERMIEL: It's anything, I guess, that

14 could cause isolation or f ailure in the C-loop, which

15 could be a pipe break.

16 MB. TINLIN: That other condition that was

17 shown was isolating the entire C-header loop which is

18 one of the what I ouess you could sa y the biggest

19 contingency action you could do. N>rmally you would

20 isolate each individual heat exchanger. In that case
.

21 you would not be isolating the pump. And this big

22 failure on C-loop, according to the FSAR, is not
,

23 postulated. We're looking at 200 gym again.

24 MR. WERMIEL With a 200 gpm leak do you knov

25 tha t you won 't get an unacceptable suction con di tion ?
,
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1 NR. TINLIN : Sure, because we can make up for
-

2 it with the makeup system.-

MR. WERMIEL: And you're saying I will have-
.

4 that makeup capability even folleving some seismic event?
.

5 MR. TINLIN: Yes. .

6 MR. 500RE: That vTs!the C1' ass I makeup system.
..

7. MR. TINLIN: This can be indicated by several -

8 indicators and/or alarms on the control boa rd. One can.

9 he a low CCW surge level, as was talked about

10 previously, and/or low header pressure alarms which are

11 on the vital loops. Automatic actions that can. occur in

12- this case are the standby CCF pumps start on lov

13 pressure, and the automatic as k et'p system valves will

14 open to raise the surge tank level on low levels.

15 Immediate operator actions that the operator

16 has to perform are. one, to verify that those

'

17 previously mentioned automa tic actions occurred. If

18 they don''t occur, he is directed to specifically perform

19 manual backup actions for those automatic actions, which

20 would include starting additional pumps, open bypasses
, ,

21 around those makeup valves if necessary, whatever he has

22 to do. -.

23 If level is lost in both halves of the surge

24 tank, the operator is instructed to trip the reactor and

25 trip the reactor coolant pumps, because the reactor
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1 coolant pumps will lose cooling, and rather than trip-
'

2 the coolant pumps and trip the reactor, he puts the

3 plant in a safe condition and removes that heat load.
.

4 If, in fact, only the level 1 half of the' surge tank is

' ' '

5 lost, he can physically separste the systems, run on one

6 good vital header and then place the plant in a safe
n

7 condition.

8 (Slida 4.)

9 As indicated --

10 MR. BUCKLEY4 Can I ask you a question on

11 tha t? Your makeup through your solenoid valves in the

*12 surge tank comes on before you get a low level alarm.

13 You get an indication to make up before you cet a lov

14 level, r;ght, I would imagine.

15 MR. CRAWFORD: Yes. It is proportional

16 controllers, not an on/off.

17 MR. BUCKLEY: So you could have the makeup

18 pumps continuing to make up without ever getting'a lov

19 level alatz in the surge tank, is that correct?

20 MR. TINLIN: That's possible.
..

21 ER. BUCKLEY: So you could have a leak and not

22 get an indication of a leak.
.,

23 ER. CRAWFORD: Not true.

24 3R. TINLIN The level control valves are
.

25 equipped with an alara on them to indicate the fact that
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1 they have opened. That will clue the operator into the -

'

2 fa:t that makeup shouffi be taking place.
~'

3 MR. BUCKLEY: They would be making up -- I

4 sean they would be alarming every time they make up,

5 right? ~

6 MR. TINLIN: That's right.
.

7 MR. BUCKLEY: So the operator would not
.

8 necessarily know it is a leak or.just a normal makeup.

9. MR. TINLIN: Well, that amount of makeup vocid
-

10 definitely be an unusual occurrence.

11 MR. BUCKLEY: The valves will be open for an

12 indefinite period of time, and would you have a

13 continued alarm?

14 MR. TINLIN: Yes. The alarm stays in.

15 HR. BUCKLEY: So that would be a kind of
.

16 indica tion.

17' MR. CRAWFORD: Not only an alarm but there's a

18 counter on it. In o the r words, for a whole lot of

19 reasons. we want to know when we are making up, so we
,

20 have a position switch , and we have a little mechanical
~.

'
21 device on the valve that counts every time the valve is

|

| 22 open. We let the opera tor know that he is making up.
.

,

23 MR. M00RE: And we use this counter in time

24 to, if you will, allow the operator to determine the

25 rate at which he is having to make up or the rate of the

<
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1 leak that-he has. -

2 ,HB. TINLINa Or a fairly good estimation of

3 what the leak is. When this procedure is completed,

4 basically the following steps are to determine the

5 rource of leakage and some of the indicators, as we-

6 pointed out before, flow meters, both local'.I and '

'. 7 remotely, that he can use and then isolate that source

8 of leakage.
,,

9 This particular slide shows a typical

10 component isolation valve arrangement. Every component

11 on the CC'4 system has at least one supply and return
.

12 isola tion valve. Some have more than one. Some have

13 automatic valves. So every one of them is capable of

14 being isolated independently or if there needs to be an

15 entire train.

16 (Slide 5.)

; 17 During emergency opera tion , which would be a
.

18 LOCA and post-LOCA condition, a safety injection signalt

1

19 sta rts all three component cooling water pumps to

,
20 protect agai nst any single active failure. Also, during

1 -

21 a safety indset.'on sicnal, a phase A containment

22 isolation signal is genera ted which isolates most of the
,

23 process lines in and out of the containment, which will "

| 24 significantly reduce the normal heat loads in the system.

25 If a phase B containment isolation signal is
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1 gen erat ed , which will come 4 bout under most LOCA -

2 conditions lut definitely during a design basis LOCA,

3 the miscellaneous header C supply, reactor coolant pumps

4 and vessel support pad coolers, which are also on header
-

5 C, automatically' isolate. Opera tors a re required by
~

,

6 procedures to specifically verify all these actions have

7 occurred. If they don 't occur, he manually backs th em -

8 up. This is in the immediate operator action section of

9 the procedures which they are ' required to memorize and

10 know word for word to get a license to isolste the plan t.

11 Post-LOCA conditions require the safeguard
,

12 systen to be separated into redundant trains to prevent

13 loss of a system in the event of a. single passive

14 failure. This procedure specifically states the time-

| 15 frame when this must be done and the valve lineups

16 requir.ed.

17 (Slide 6.) -

'
18 Basically, as you can see by this slide, both

19 heat exchangers will be placed in service, one supp?ying

| 20 each vital header, and one pump will be aligned to one
, ,

'

21 vital header, and the other pump or pumps will be
!

'

! 22 aligned to the other vital header 'and/or header C as .
.

I 23 necessary.

24 (Slide 7.)
i

25 If a failure happens to occur on header C, the

I
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1 loop can be manually valved out of the system completely -

2 .to maintain the integrity of the vital loops A and .B.

3 All of these manuti actions which would have to be
.

4 performed to valve this out are all located, as was
t

, 5 previously mentioned, in low radiation areas, CCW pump
.

6 rooms and CCW heat exchanger rooms, and can be
'

. 7 accomplished in a fairly short period of time.

8 MR. NOVAK: Do you have any estimates-as to

9 the times -- let me call them a break period. If'you

10 were say in a post-secident LOCA, for some reason all
"

11 CCW pumps were secured, do you have any analysis or

12 feeling f or the s=ount of time it would tak e or the

13 amount of time you would have to perform certain safety

14 f unctions which would be lost or challenged ?

15 MR. TINLIN: What you're saying is if I

16 completely use the CCW-systen during a safety injection,

i 17 how long do I have before I have to get it back before I

18 start losing saf eguards components?

19 MR. NOVAK4 Yes.

i 20 MR. CONNELL: No CCW at-all?e

21 MR. NOVAK: Yes. For some reason. I would

22 expect that there is some lag time, some grace period,

23 for which you could restart, for example, the

24 containment, the f ailure to turn on coolers.

25 MR. CONNELL: I don't have a quantitative

.

ALDERSON REPORTING COMPANY,INC,

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

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

_ .- _ _ . , _ .. .



. . a . i ~ v - - x-.- -- ~. .-- -. . .. . .. a - .. -

146

1 -answer to that. -

-

2 MR. ANDERSON: I. guess we can't answer that
ee9

3 question. We - ha ven ' t looked . a t that, and that is not

4 part of the design basis.

5 MR. FRIEND: .We approach it the other way, ''

,

6 Tom , to do our best to ensure that-we don't have a loss
.

7 of CCW system rather than to try to make an evaluation .

8 of how long it can survive without'it.
,

9 MR. NOVAK There is no specific procedure

10 prepared tha t would suggest for some reason securing all'

11 CCW pumps?4

12 3R. TINLIN: No, never. There is no reason to
'

13 shut that entire system down. I can't think of any,

14 whether'it be normal operations or abnormal.

15 MR. MOCRE: I think that is what the license

16 allows you to do.

17 MR. NOVAK I realize that, but I still asked.

18 MR. ANDERSON: Okay. Are we finished with

19 that section then? And maybe we could ask you maybe to

20 look at Mr. Aronson's prepared reoarks during. lunch, and
. .

, .

21 we can discuss that further.

|

22 And the questions, of course, the NRC j,,

i

23 questions we received on Tuesday, and then any |
24 discussion, that can take place this afternoon.

25 ER. CBEWS Can I add one more thought? We*
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1 looked at the procedures within 'the operating department '

2 ' f or assuring the reportability to make sure they are

3 a cco rding to the tech specs.

4 Can you just say-when we come back, tell us

5 how'you adopt this interface, the internal technical-

6 program inf ormation? It would give me a great deal of
*

7
,

comfort if I knew, for example, that those findings got
,

8 to'the operating department.

9 HR. EDORE: I can answer that question right

10 now. As I pointed.out, when I formed the te.chnical

11 reviev group when the interim nonconformance was

12 identified, one member, one standing member of the TRG
~

13 is a member of the operating department. It happened to

14 be Jim Tinlin, I believe, on the second, third and

15 fourth meetings, and it was another member of the

16 ope ra ting department on the initial one. And one of

17 their responsibilities is to monitor those activities
.

18 and make sure that we are in conformance with their
19 reporting requirements.

20 I don 't know. John, would you like me to just
..

21 briefly discuss how we have been reporting issues like
.

22 this out of the verification program?

23 MR. HOCHs I would rather do it, if you don't

24 mind.

25 NR. MOOREa That ansvers I think the only,

{
(
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1 other question. -

2 HR. FRIEND: Why don't we break for-lunch, and *

3 we could get out act together and give you a good

.4 discussion after lunch.
.

..

5 NR. EISENHUT: I think.that is a good idea.
.

6 Why don't we come back at 2 00?
.

7' (Whereupon, at.12:50 p.m., the meeting was -
o

8 recessed for lunch, to be reco.nvened at 2:00 p.m., the

9 same day.)
;.

10

11

1

12 .

I

13

14

15

16

17

18

19

20
*a

21
.

22 *
.

M,

l
I 24

25

l
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1 AFTER500N SESSION ''

2 (2400 p.m.)

3' HR. ANDERSON: We have been through a-number
.

4 of answers and questions. I guess at this point it is

*
, 5 best to just open it.up to your questions. We can

6 discuss further questions sent to us this Tuesday, if
.

~

7 that would be your wish, or we can deal with any other.

- .8 questions you might have from the morning's presentatios

9 or from reading Mr..Aronson's presentation or anything
.

10 else you want to talk abou't at this point.

11 MR. EISENHUT4 Well, first of all, let'.s see.

12 I might suggest the following. Does the Staff have any4

13
.

specific items orr Aronson, on the Aronson paper? And if

14 not, why don 't we go ahead to the specific questions

15 that were identified, sent out and referred to in the

16 agenda. And a number of those, of course, we already

17 addressed; some we did not.

18 Yaybe we ought.to v=lk through those that have

19 obviously been addressed, and it would be pretty simple

20 just to move on down the line. Would tha t be a f air way
.

21 to proceed?

, 22 MR. NORTON: I think Jess had a question

23 pending over the lunch hour, and maybe we ought to do
i

24 tha t first because that is not in that list.

25 HR. EISENHUT: Sure.
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1 NB. HOCH Jess, could you phrase your -

2 question once again?

3 HR. EISENHUT: No. You understand the

4 question, right?
.

.5 (Laughter.)
,

6 NR. HOCH: Well, I will try to pick it up. I
.

~7 would prefer, Daryl, since -lunch has come -in between -

8 that he ask us agsin.

9 HR. CREWS: Basically, we have looked in some

10 dep'th at the procedures you set up internally, focusing
11 primarily on the operating CA program and the

12 o pe ra tional phase and assuring the recording

13 requirements and the regulations be complied with.
,

14 We feel comfortable with the system

| 15 established th e re , a nd what I was asking was what sort
|

| 16 of evidence do you have to assure that the IDBP's
i
!

17 findings and your technical program findings are fed

18 into that system? And I'm talking now in part about the

19 IDBP reporting.

10 MR. HOCH: Okay. First of all, ve are
. -

21 accomplishing reporting of items that we identify as
,

|

22 part of either the internal technical program and either .
,

23 identified to us by the IDBP by means of the

24 semi-monthly report, and tha t report, of course, was

25 ordered by the Commission as part of the Commission

.
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1 o rde r. We a re identifying items in,that report. !.

2 Unit 1, of course , does ha ve an opera ting

3 license, and the project works very. closely with PGCE's

4 nuclear plant -operations department and the people at
e

5 the site. We have on project an operations coordinator-

6 who reports to the project and has his other foot', so to

7 speak, back across the street in nuclear plant*

,

8 operations and reports to Jin Shepard, who is manager of.

9 nuclear plant operations.

10 We have a continuing relationship ' with plant

11 operations that requires us to keep them informed of

~ % ttems that we identify in the internal program and of

13 iteras that are identified f rom the IDEP, .and that is

14 done both by means of the semi-monthly report, by

15 periodic meetings with them. The project meets with

16 PCEE management on a bi-weekly basis, every two weeks,

J 17 and that includes meeting with Jim Scott, our vice

18 president for nuclear power generation, and quite of ten

19 directly with Jim Shepard, director of nuclear plant

; 20 operations, to keep them informed about the progress of
:

21 the project's work.

22 In addition, all of the IDBP reports that are
..

23 distributed are provided also to Nuclear Plant

24 Operations and directly to the plant staff. They are

25 reviewed by the plant staff. We have a continuing
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1
1 dialogue with them. We respond to their questions, keep -I

2 them informad about what is going on,not only internal '|

3 technical program items but what has been identified by
'

4 the IDBP. That is the.machanism we are using. Tha t is

5 the agreement we have with Nuclear Plant Operations'to * '

,

6 make sure that th ey" feel that all of the e po rting

.

7 requirements and the technical specifications continue -

8 to be satisfied.

9 MB. RUBENSTEIN: Those are excellent words,

10 but do you have a system that carries these forward

11 until they're disposed of?
.

12 TR. MOORE: Actually, we have two. I kind of

13 appreciate your problem. You haven' t had the benefit of

14 all of the various presentations with regard to the

15 verification program. But we have really two systems.

18 If the issue is identified as being under -- an issue

17 under our quality program, then it has a tracking system

18 to close those issues out. But se ps ra tely from and in
1
l
l 19 ad<lition to that program, all programs identified either

20 luf the IDEP or ourselve; :ce put into a computerized
, ,

21 tracking system when tney are first identified, and that

22 item is not closed until we get either final completion
. .

23 of concurrence from the IDBP or we close the issue on

24 the project ourselves.
t

25 MR. BUBENSTEIN4 To walk the last mile, what

.
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1 is the level for identifica tion? Is that when someone
~

2 comes to -a supervisor or when someone writes a letter to

3 a supervisor, or where does this become officially in
.

4 the tracking system?

'4 5 HR. N00RE: Once again, we have two different

6 systems. I think I kind of outlined the system that is
.

7 a part of our quality program, namely the employee comes-

8 to a supervisor, and a determination is made at that

9 point. Tha t doesn' t necessarily have to be in writing.

10 As f ar as the verification program is

11 concerned, I think there are two different thresholds,,

12 and I can have Dr. Cooper address the thresholds that

13 are used in the IDBP. But basically, if they identify

~14 sn item that seems open to them, they initiate an open

15 item, and depending upon what they determine when we

16 send them further information or they get more involved,

17 they may categorize that in one of the four different

18 classifications as an error, or a deviation, or it may

19 just close upon further investigation if it is not an

20 open issue any more.

21 With regard to the project, we have a little

22 more specific threshold definition. There is actually..

23 three different ways it can be triggcced over a
'

24 thresholds number one, if it has safety significances

25 if it is generic; or if we can't figure out what it is
.

Y
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1 within 14 days. And I guess in terms of the' staff, that
-

.2 is 21 days, but on the project it is 14 days to allow

3 getting it reported. ,
.

4 M2. NORTCNs In terms of reportability it is.
.

5 21 days. *

'

6 MR. MOORE: Yes. .In terms.of the staff
.

7 getting it notified in our semi-monthly report, it is 21 -,

*8 days.

9 NR. RUBENSTEIN: I understand.

10 MR. EISENHUT Okay. Why don't've go on to

11 the questions.

12 ?!3. 730REI I will ask Jim Tinlin to address
13 very quickly the snswers to question 1, parts A through

14 F.- And I think th'ey will be very' quick ansvers, because
~,

15 I believe he 's answered all of them already.

'16 MR. MANEATIS: I thought we were going to

17 allow the staff to ask any questions that they feel we

18 haven't answered rather than plov the ground all over

19 again.

20 MR. EISENHUT4 You can do it eith er . va y. I , .

|
21 think I agree with you. But I just would 1ike to have

,

22 you -- if you tell me you've answered which enes of --

23 these, and if not, let's just move to those where you

24 have yet to answer some of them, you obviously haven't,

|
25 and then go on to any other questions. |

I

|
i
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1 I think I agree with you. I think you can go

:2 through them very, very rapidly. I don't expect to

3 complete reverification information.

4 HR. MOORE. Okay. . Based upon what I think the
.

- c. 5 instructions are, I feel that we have~ar.svered really,

6 all the questions except -for those questions asked under
.

7 question 4.- -

8 58. EISENHUTs let me see if the staff -- if

9 you have any more questions,-I guess falling under 1, 2

10 or 3, or follow-on questions. Maybe we ought:to dispose

11 of those,
,

i .

12 MR. BOSNAK: -Really, it's probably under
'

13 question 3 and also in the Aronson paper on page'10 of- .

14 -that document. Really, the basic question, that is :
,

15 Have you varied.from what we understood your

16 seismic-nonseismic interface criteria was when we went
17 through accessory 8?

* 18 At that time we understood tha t the interf ace
19 was generally an anchor between seismic and nonseismic

20 portions of piping. And what I'm reading here is what.

21 you're saying is most of the nonseismic portions of the

22 b ra nche s , the heat exchangers in loop C, if they are not-

23 seismically qualified, they are small. Tha t is what I

24 read this papet as saying.

25 Do you have any that are large? And if you
.

E
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1 didn't have an anchor say at the interface, would that '

2 be a problem if the nonseismic portion were postulated

3 to fail?
.

4 Are you still meeting your basic criteria
'

5 where you have a line that goes from seismic to 4

6 nonseismic and you have an anchor, and generally, of
.,

7 course, you have the isolation valves. *

8 MR. ARONSON4 It 's no t exactly that situa tion

9 from the standpoint of the analysis, as I understand

to it. The nozzle on the heat exchange r is being trea ted

11 as a point in space which is an anchor; in other words,

12 this is where the piping system te rsin a tes.

13 3R. POSNAK If the whole area were considered
~ ~

14 to be nonseismic where this is postulated to go, wha t

15 kinds of loads sculd you have on the piping that is

16 seismic, and have you looked at th at ?

17 MR. ANDERSON: I think we have to understand a

|
18 little bit about the design philosophy as far as th e

19 seismic design goes. From my own experidnce with PGCE

; 20 back in 1971 when I worked on the Mendocino project, we . .
|

21 were really quite surprised at the care that PGCE put

22 into all of their specificaticos, whether they were '-

23 safety-related or not, that dealt with earthquake

24 requirements. And this is kind of a unique situation.

25 Most utilities were dragged into the seismic

ALDERSoN REPORTING COMPANY,INC,
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1 design arena by their nuclear power program, and PCEE

2 being an area that has earthquakes was very much

3 involved in designing for earthquakes totally apart from

4 the safety aspects of nuclear power.- They had sent
"

5 people up to Fort Richardson, Alaska ~after the 1964-

6 earthquake to evaluate-the damage up there, and as we,

7. talked to the original designers, a great deal of-

8 judgment and good judgment was applied to the equipment

9 in loop C.

10 The original designers judged tha t the
i

11 equipmen t. in loop C would not fail in a design basis

12 seismic event, even though it was not classified as

13 seismic category 1. . And that judgment was based in some

14 cases on some equipment being' qualified or being

15 furnished as qualified for seismic.1. In some cases it

16 vss based on some simplified analyses they did, and in

17 some cases, particularly in the cases of the smaller

18 heat exchangers, it was based upon just cimply judgment

19 that that kind of equipment won't fail, and if it did

20 fail, it was small anyway. So that is the basic,,

21 judgment that went into the system.

22 The original designers f eel that they are not..

23 going to have any f ailure due to an earthquake. Well,

24 now, what we have offered to do here is we will go back

| 25 and do some analyses and some evaluations to confirm

ALDERSON REPoPTING COMPANY,INC.
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| __ , _ , , , _. . - - - _ _ . _ _ _ - - - - -



.

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

158
e

1 tha t- original j udgment. . So they did not think that the
'

2 nonseismic portions would fail, so really the equipment +.

3 was-assumed to be there, and the piping was classified
.

4 seismic category 1 right down to the no:21e, even though
a

5 it would not have to be. i

6 HR. POSNAKs So even though the item-was not
+

7 seismic, it is supported seismically. Is that what '

.

8 you're saying?
,

9 MR. ANDERSON: The piping is designed to'put a

10 minimal load on the nozzles so that there vill be no

11 failure at that point. The equipment itself would be

12 very unlikely to fail just by th e na ture of the kind of

13 equipment that is in that loop.

14 HR. MOORE: Eaybe another way to look at it,

15 although I'il not a piping engineer, to try to answer

16 your original question directly, I feel that the

17 criteria is being met because we're carrying one seismic
I *
! 18 support beyond the Class I isolation valve. And maybe

19 John can help me or help me find an error. And that, I

20 think, was very adequately pointed out in the slides..
, .

I 21 Which allows you to quantify, if you vill, the loads at

| 22 the heat exchangar nozzle, but that is not to say that -.

!

i. 23 there is a seismic anchor at the heat exchanger-pipino
|

. 24 interface. Hopefully, I haven't given you that
|

25 impression.

.
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.

1 HR. POSNAK _No, you haven't. I was trying to,
.

2 find out exactly what you did.

3 MR. MOORE: But in terms of our category 1

4 piping criteria, I believe, as shown in the picture, it
'

5 is consistent, I believe, with the criteria that you-

.

6 reviewed, too.
o -

7 HR. HOCH: Let me helo a;1ittle bit. What
-

8 generally happens,'to draw from what Dick and Ga ry just

9 said, in order to meet manufacturer's requirements for

to nozzle loads, wha t generally happens is tha t although

11 this last seismic restraint may not indeed be an anchor,
-

12 may not indeed be a ccmplete anchor, it generally is a .

13 bilateral restraint at least. And a s Ga ry showed you in

14 most of.those pictures, I think in the general case

15 there is one after the valve and before the heat,

16 exchanger. And that is at least some response.

17 ER. E00RF And I think it's very safe to say

. 18 that when we do do our review of seismic capability of

19 these particular heat exchangers, small nozzle loads

20 transferred from the piping most certainly will be,

21 accounted for.

| .. 22 HR. LE FAVEs Iou will have to do that to

23 defend that 200 gpm, I believe. On the surge tank the

24 minimum for a 1000-gallon level, is that the alarm set

25 point or is that the automatic makeup set point?

ALDERSoN REPORTING COMPANY,INC,
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1' HR. CRAWFORD4 That is the alarm set point.
~

2 MR. LE FAVE: What is the makeup rate from the

3 automatic system?
.

4 MR. CRAWFORD: 250 gpm.

'5 MR. LE FAVE: Both systems are 2507 8
,.

6 MR. CRAWFORD: Well, it's a minimum 250.
.

7 MR. WEREIEL: You 've assumed following a ''

8 seismic event if I had a failure in the air supply and,

9 the normal makeup level control valves fail closed, I
..

10 have 20 minutes to get out there and open up those

11 bypass valves.

12 . MR. CRAWF03D: Yes.

13 MR. WEFHIEL: Assuming the design basis leak.

14 MR. C3NNELL: Which. exceeds 'the passive

15 failure which is 50 gpm.

16 MR . LE F AVE: Ihat is what he used there.

17 MR. FRIEND: Doesn't the 20 minutes start up

i 18 the low-level alarm?
i

19 MR. WE3MIEL: Yes. At the 4000 gem level.

20 MR. FRIEND: But if you're just talking about ,.

21 losing the level control, you are some place up.
1

22 mid-range of the normal level, so you have more than # *

23 tha t even.

24 MR. WERMIEL: It's possible they could have

25 been operating for a while near the level alarm point.

i _ . e.
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~

1 MR. MOORE: We have not taken c'redit for
2 that. I think Howard is probably referencing the actual

3 situation, but the design basis doesn't tak e that.
.

4 MR. LE FAVE4 'Je use the pipe crack criteria,

.

. 5 size that we have now for'ASME SSS 301. '

6 MP. CONNELL: We haven 't calcula ted tha t
.

7 number.r

8 ER. LE FAVE I think right at the discharge

9 header of the pumps. I think that would be much greater
.

10 than the 230.
'

6
11 MR. MOORE: Daryl, if there is --

12 MR. EISENHUT4 I have one sort of in item 3.

13 You mentioned earlier the post-THI, post-accident

14 sampling heat exchanger was an area that ' ou're going toy

15 continue to look at. And I think in your very opening

10 comments that was an area that you decided that does not

17 meet the FSAR.

18 MR. MOODE: Yes, sir.

19 MR. EISENHUTa Can you tell me what the

20 deficiency was?
,

21 MR. HOCHs Unfortunately, Daryl, you and Roger

a. 22 stepped out during that part of the present ation.

23 MR. CONNELLs The FSAR has a statement that

24 says in there no Class I components attached to the

25 Group A and B except for the leak -- and now you have

ALDERSoN REPORTING COMPANY. INC.
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1 something that is not designated but is design Class I. -

2 We have subsequently gone back and done an

3 aoalysis of this so as to get an analysis, a computer

4 model of the cooler, and it passes for the seismic -

.

5 loading. The cooler itself, as I think you know, was .

tJ specifically designed for the uclear industry in
.

7 response to 737. However, the industry did not require r

8 that that have the full 10 CFR 50 Appendix B quality
9 program, so it doesn't. So that is the slight

.
*

10 inconsisten cy. '"

11 MR. EI3ENHUT In normal operation it vc''d be

12 vsived out?
,

13 .T R . CO N N E L L s No. What PGEE did was 'when the
'

14 PCID shows this valved in, and the reason for that, and

15 I think a very good reason, was that because we want the

16 operators to use that during normal operation so that

17 they are familiar with how to operste it should it ever

18 happen in the LILCC situation.

19 MB. EISENHUT4 And the valves on that heat

20 exchanger are remote?
, ,

21 MR. CONNELL They are local matt

22 .MR. EISENHUTs Would you have access to ther - "

23 during an event of radiation levels similar to TMI?

24 3R. CONNELLs On the pump suction side, yes.

25 On the other side we are investigating it right now.

.
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1 3R. EISENHUTa Those valves are local, though,
'

2 to sort of the inlet exhaust, the inlet discharge line?

3 MR. CONNELL: Yes. On one side the answer is
4 y!ss . On the other side we are looking.

', 5 ER. BUCKLEY: Is that because they're loca ted

6 so far away on another elevation?

7 ER. CONNELL: What gentleman asked this

8 sorning, are thers other hot l'ines in the area, we are
9 looking at that.

10 MR. BUCKLEY4 Put you had two valves upstream

11 of the sampler, right, coming off into the suction side

12 of the RHR pump, and presumably the sampler is in a

13 location a fair distance from the 12-inch suction line.
14 52. CONNELL: Yes. Thh sa mpler itself is.

15 NR. BUCKLEY: So that would be the reason why

16 it wouldn't be so no t.

17 MR. C3NNELL: Ym.

18 MB. EI3EN'UT: How fa r away are the valves

19 from the actual sampling heat exchanger?

20 MB. CONNELL Somewhere 30, 40 feet.

21 ER. EISENHUT And you have a shielding

22 between the valve and the heat exchanger then?..

23 MR. CONNELL: The sample cooler is on one side

24 of the wall, and the shielded sample station is on the

25 other side of the wall.

.
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1 HR. EISENHUT: So you have adequa te shielding?
|

'

|
2 MR. CONNELLs To take a sample, yes, but i

3 taking a sample that has been checked, of course, and

o -

4 you do have adoquste shielding.,

s
5 - MR. EISENHUT One other cuestion, which I $

apologize aga'in might have been asked this morning.S

-

7 When you put in the post-TMI sampling heat exchanger why -

8 did the system break down? I mean was this just an

9 ove rsig h t that you put it on inconsistent with tbe FSAR7
10 MR. CONNELLs I guess I wasn't there, so I

11 don 't know firsthand; but as near as I can'tell, it was

12 a balancing of whether the system is -- it was a

13 balancing of wanting to make sure that the operators

14 knew how to do it, which I think is another t'hing that

15 was discussed in relation to 737.

16 MR. ANDERSONs '4h en it was first p'2 t on a

17 vital header it was assumed that the valves would be
18 closed during normal operation, and then this decision

19 came about later that said why leave those valves

20 closed; why don't we use that sample cooler during
, ,

21 normal opecation. So that is how it happened. It was

22 kind of an evolving thing, and if the valve's are lef t . .

23 closed during normal operation,- then it would meet the

24 requirements of the FS AR even though it is not

25 described. ilth the valves opened and on that loop, we

,
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1 feel technically it doesn't meet the requirements; ~

2 however, it certainly isn't any kind of significant

3 problem or safety issue.
.

4 4R. 500RE: To answer your question directly,
* 5 how I can postulate it happening, when the design,

ab 6 request, change request came through for the schematic

7 to be changed to show the valves open, it was not.

8 appreciated, the impact of that. If you want to label

9 that, I guess that could be labeled as a minor loss of

10 design control is what I would classify it. And I think

11 it is only a loss of design control at this point in,

%

12 time with the fact that we cannot retrofty if you will,
13 the quality assurance portion of the sample. I think we

14 have demonstrated, a t least seismically, that there is

15 not an issue.

18 MR. EISENHUT: Okay. Don't take our pacsing

17 on to say we've arked the questions we're going to. I **

18 think we will ccntinue to be looking into that area, but

19 why don 't we go on to item 4.

20 HR. MOORE: I will take item 4A. Just for
*

!

21 those who don't have a copy of the question, I will read

22 the question and then I will give you the response..

23 The question has several parts. I will only

i 24 address part A, and then other members of this panel

25 will address parts B, C and D.
I

(
l
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1 Regsrding the interfacing of seismic and -

2 nonseismic portions of systems, such as on the component

| 3 cooling water system, and the operating capability of

4 the seismic portions of systems, what design approach

'

5 wherein (both piping and both INC) was used throughout ,

6 the plant, f or example, when applied to part A,
,

7 emergency diesel generator intake / exhaust piping -

8 silencers and filters.

9 I will answer your question regarding the

to design a pproach used f or in terf acing seismic and

11 nonseismic portions of the emergency diesel generator

12 system by out91ning the approach usec.

13 Originally, the diesel. generator exhaust and

14 inlet piping was riassified as design Class II.
,

15 However, the supporting system for this piping was

16 designed to design Cla ss I criteria. The exhaust

| 17 silencers were treated in a similar manner, and its

18 design included f ailures which would result in

19 significant flow blockage. The air inlet filter and

20 silencer were procured as design Class I. What I have
, ,

21 just read is information that is currently in our FSAR,

i 22 PGCE's FSAS. ..

i 23 The design of the exhaust system was changed
|

24 in 1974 to accommodate the operating department's

| 25 request to reroute the piping through the turbine
|
\
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1 building roof. The original design requirements were
'

2 maintained for this design change. As part of the phase

3 1 internal technical program the diesel generator system

4 components were checked to ensure the adequacy of the
*

5 seismic qualification.,

6 The documentation was assessed to be
.

7 inadequate to fully support their seismic.

8 qualifications. Therefore, on September 28, 1982 the

9 project initisted analyses to objectively demonstrate

10 the seismic adequacy of the inlet and outlet piping

11 support systems. In addition, en January 1, 1983 the
.

12 project confirmed reanalysis responsibility of the

13 design Class I components in the system.

14 To date, the piping portions, the piping

15 support portions of the system have been reanalyzed to

18 the latest Hosgri spectra and modification to the

17 support spectrum will be issued to the field shortly.

18 The design Class I portions of the system vill

19 be qualified on a schedule consistent with the precept

20 licensing commitments.
..

21 ER. EISENHUT* let me understand what that

22 means. For, for example, a Hosgri event, today you.,

23 would not conclude that the intake exhaust piping -- you

24 wouldn't conclude that you have confidence that it would

25 withstand the event and tha t you are re-evaluating it to
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1 ensure that it either.does or make modifications in
~

2 accordance with the ongoing varifica tion program.
,

.3

.

4.

*-
5 .
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<

6
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'
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1 HR. 500REa I think that we believe -- well,
'

.

2 let me put it this way. Today we don't know. We feel

3 thst the documentstion is inadequate and therefore are
.

4 revisiting the Sequoyah system for that piping to assure
' *

5 that it is seismically adequate.,

'

6 HR. EISENHUTs But have you proceeded far
.

7 enough to the point where yo u have . determined that.

8 modifications vill be required?
.

9 HR. MOORE: Yes, I'm sorry. Those analyses
, e e e , e..

10 are complete with regard to the piping support systems,

11- and there are modifica tions required as a result of

12 those analyses and a re beine presently issued to the

13 field.
*. ..

14 HR. SCHIERLING: Was that issue raised 'in 'arry,

'15 of the semi-monthly reports?

16 FR. MOORE: No, sir. This came out as part of

17 the normal activity of the piping program. And I don't

18 know if it has been identified in the phase one results
i

19 of not. I would expect to see it identified in the

20 phase one final report.
.-

21 MR. FRIEND: It is a timing problem, Hans. It

22 may not have been yet, but all of the modifications as a,,

23 result will be in our report.

24 MR. MOORE: Let me clear up maybe a

25 misconception here. We don 't know what is causing the
|

|
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1 changes, because there are current spectra that is ~

2 dif ferent on the job than the original spectra that were

3 used to qualify this. And I do not know-whether that is

4 causing the modification or something else-is causing
.

5 the modifica tion. .

6 HR. EISENHUT: But in any event, you have
.

7 determined there vill be sedifications. And can I get -

8 one other feeling, as to when it was decided that those,

9 modifications would have to ha made? I mean, it wasn't

10 in the isst two vaaks, right?
~

11 HR. MOORE: Well, let me put it this way. The

12 rescalysis var requested in the end of September of last

13 year. Now, when the analyses were completed that told

you you had to do modifications,,,I don 't know.14
,

*
15 MR. EISENHUT That's fine. My real question

16 was the question a'$out the re a n sly si s.

17 Nov, any other questions on that item?

18
,

(No response.)

|

| 19 MR. EISENHUTs Why don 't we go to the next
!

( 20 item.
!

. ..

'
21 MR. MOORE: I will have Ed respond to B.

.

22 Could you read the question? -
.

23 MR. CONNELL: Yes. As I understand the

| 24 question, it is, wha t is th e seismic-nonseismic

25 interface criteria for the lube oil system or the lube

|
|

|
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1 oil filter of the sa'fety. injection system.
~

2 There is no interface. .

3 HR. EISENHUT: Let me help you. I wrote the

4 question, that question, so maybe it is my ignorance.

*
5 The safety injection pumps often come from a,

6 manufacturer. Sometimes they may come from Westinchecse
.

7 or they may come from someone else. They may come with

8 a lube oil filter system physically attached on some
,

9 arrangement or they may leave the lube oil system to the

to A E, in this esse the utility.

11 My real question is, it is really not the

12 seienic versus non sismic interface; it is an interface
.

13 of a seismic design safety injection pump and a seismic

14 design lube oil filter system that come from two *

. -

15 different sources.t

1 -

16 MR. CO NN EL L: Okay. Let me talk about how th e
17 two different sources meshed up on this. On the Pacific

18 Pumps, through Westinghouse you had a lube oil system on

19 them. They did a nd still d o. They were not delivered

20 with a filter in the lube oil system. PGCE subsequently
\ ..

21 added a filter from Pacific Pumps.

22 The pumps and the lube oil system were.,.

23 seismically qualified by Westinghouse. When PGCE put

24 the filter in the lube oil system, they went back and

25 checked the seismic adequacy of their installation.
i
,

I
>
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1 ER. EISENHUTa Who is "they"? -

2 3R. CONNELLs PGEE. The way they did that was

3 a piping-engineer did it by inspecting the design. If
.

4 1. . e filter weighs less than 20 pounds, there was
'

.
5 e ssen tially no nozzle loads because it.is tubing, and ..

6 you look at the support details. And that Es the var it -
.-

7 stood until September of '82, when as part of the phase .

8 one program we want back and reanalyzed, or reexamined.

9 rather, all of the seismic qualifications, and when we

10 did tha t va decided to do an analysis to back up the

11 piping engineer's judgment.

12 '!y understanding today is that the analysis
,

13 has been complete, but it has not yet received the final -

14 checking. As of today T. hat analysis confirms the

15 original piping engineer's judgment of that about

16 seismically qualified.

17 MR. EISENHUT Let me ask another ignorance

18 question. When it'was done sort of by judgment from a

19 piping engineer, was that documented originally in Oby
;

20 form?
a .

21 HR. CONNELLs We have a couple of documents on

22 that. The first is it was, the filter was put in by NPO .
,

23 Euclear Power Operations. They initiated the DCN, the

24 design change notice. It came - to Sa n Francisco and ther
25 had a note on there that, engineering to confirm the

.

ALDERSoN REPORTING COMPANY,INC.

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

.

.*. _w.c. - . . - . -----



*

. .. - .. . .-. ~ . . . . .- - - _ ~ - -

173

1 seismic adequacy of the details. And that is when it
.

2 vent to the piping engineer, and it is my understanding

3 that he documented this in two wayss one by signing a
.

4 DCN or initialing; and tro, I believe that he wrote a
,

.

5 meno to the file or some such thing saying, this DCN is.

6 okay.
.

- 7 MR. BOSNAX: Are there any other units where

8 you add tubing?

*9 BR. CONNELL: On Westinghouse equipment, that
.

10 is the only piece that I'know of. I mean, that is the

11 only piece of mechanical equipment where we added a

12 component.

13 HR. BOSNAK Sometimes things are added in the

14 field.

| 15 MR..C3NNELL: Yes. This was added.

16 MR. BOSNAK: And the supports for the tubing

17 pre oftentimes overlooked as to the amount of supports

18 they might nesd f or seismic input.

*

19 ES. CONNELL: My understanding on the supports

20 is this, that NPO did this for Unit 1, Construction did

21 it for Unit 2 or is doing it for Unit 2, and they've

._ 22 gotten together and compared notes on the tubing

23 supports. And I think that e'ventually the two units are

24 going to look the same on the tube supports.

25 MR. BOSNAKs So all of the tubing tha t might

ALDERSoN REPORTING COMPANY,INC,
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1 have been added on at a later time has been taken care -

2 of with regard to supports?

3 HR. CONNELL: ' Jell, I know for sure with

4- regard to this pu=p it has been, yes.

.
5 ER. EISENHUT His question was the tubing. .

'

6 MR. CONNELL: I*m talking about the support
.

7 for the tubing, yes. Each unit started out with a -

8 little bit different tubing support design after the

9 modification and they are comparing notes on it. So it

to has certainly been considered, yes.

11 HR. EISENHUT: Well, I recognize the filters
,,

12 are a s=all physical component. It happens to bet a
e

13 pretty critical component.

14 MR. CONNELL: It is similar to a filter that

15 was on tht charging pump, which came from W2istinghouse

16 with a filter on it.
.

17 3R. EISENHUT: Go ahead.

18 3R. MOORE: Okay. I will ask Tom Crawford to

19 read and answer parts C and D to question 4.

20 MR. CRAWFORD: Part 4 asked: What is the
, ,

21 interface between seismic and nonseismic on the reactor,

,

22 ~ pro tection circuitry ? In the seismic qualified class, .,

23 that means it meets 279. All isolation between Class 1E

24 and non-Class 1E equipment is by IEEE qualified

25 isolators.
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1 It's all redundant as necessary, it's all ~
|

2 seismically qualified as necessa ry. Anything that is

3 not electrically isolated. by an isolator, it -is treated

4 as an associated circuit. The associated circuits are

', 5 treated as Class 1E circuits.

6 MR. EISENHUT: So all signals to the reactor

'. 7 protection circuit come from Class 1E seismic 1, 1A7

8 MR. CRAWFORD: Not true. That wasn't the

9 question you asked the first time.

10 MR. EISENHUT: I know. I vss just trying to

11 make sure I asked th e right question.

12 (Laughter.)

13 HR. CRAWFORD: We have specifically and the--

~14 NBC is aware of this, because the NBC asked the question

15 to everyone, the same question, and everyone knows that

16 cer tain radiation monitors on the inputs to the solid

17 state protectioc system are not Class 1E. They are

18 wired as 1E and treated as 1E, but the devices

19 themselves are not qualified as Class 1E components.

20 There is a relatively long explanation, but
,,

21 this is well documented in the file.

22 MR. EISENHUT And my question is really..

23 except for that item.

24 MR. CRAWFORD: None others. There are inputs

25 from the turbine, that is all Class 1E equipment. The

ALDERSON REPORTING Co*iPANY,INC.
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1 first stage pressure transmitters ar,e all Class 1E. -

'

2 .MR. LeFAVE4 The same from.the feed pumps to

3 the feed pump input, loss of feedvater?
.

4 MR. CRA!4FOPD: I would have to look at that.
.

5 The only one that we know of that is not a Class 1E
.

6 component is the radiation monitor. That is Class 1E
.

7 components, treated as. Class 1E components. .

8 Now, if the question you're asking is do ther

9 -- in other voris, a trip signal is not a safety

to requirement. In other words, it's not part of an

11 acriden t analysis and it may not have the three out of

12 four icgic in it, but it is a Class 1E coIponent.

13 MR. MOORE: Okay. uD.

14 MR. CRAi4 FORDS Again, 4D is just the

15 seismic-nonseismic interf ace for instrument controls
s

16 needed by the operator to respond to DBE 's. Okay, g

17 basically what we have at this time, all of the Class 1E %
'

18 equipkent is as I described in the answer to the last,

19 question.

20 The only place where we have this -- a t this
,,

21 very minute aren't totally in compliance with
.

22 e ve ry th ing , right now the equipment that is type D or .
.

23 the stuff that is under Reg Guide 1.97 doesn't alvars

24 have the isolators between the indicators on the board
25 and the com pute r in the pla n t. Okay, so that they will

.
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1 -- I mean, everything vill met Reg Guide 1.97 on the
.

2 schedule we're committing to and all of that, but righ t

3 at this very minute I can't honestly say that the
-

4 indicators are isolated from the computer.
.

5 But the circuitry, all of the circuitry is.

6 Class 1E and is vired as 1E, and actually we have done
O

, 7 analyses tha t show there is no failure in the computer

8 circuit. In other words, it is a floating resistor such

9 that a short circuit on the computer side would have no

10 affect on the function of the indicator.

11 MR. EISENHUT 211 right. Let's sea, there-
,

12 was an item 5 and ! think we probably discussed this

13 before.-

14 MR. MOORE: I believe we have.

15 MR. EISENHUT: All right, back to your

16 agenda.

17 MR. ANDERSON: Well, I guess we just have one

18 more item. That is the future action.

i 19 AGENDA ITEM 8. FUTURE PROJECT ACTION
!

'

20 MR. ANDERSCN: I hope we have been able to..

21 demonstrate by what we have said in this meeting that we
,

22 do meet the licensing commitments for the Diablo Canyon-

23 project as far as the component cooling water system

24 goes. And as I say, we have mentioned several times we

25 vill be looking f urther at certain issues.

!

I

|
|
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1 One issue is this 200 gpm leak design basis
'

2 that was stated in the FSAR, and we will be confirming

3 the judgment that went into that commitment. And we

4 also will be looking at hea t loads beyond the bases
.

5 given in the FS AR, particula rly locking at temperature -

6 conditions in the component cooling water system for
.

7 other conditions of operation, several of which or most "

,

8 of which have been discussed in our meeting today.

9 And beyond that, I think we will just be

10 answering any questions that come up from the NRC. We

11 hope that this has put any of your concerns to rest and

12 ve will be expecting to hea r any further questions that
_

13 rou might have on this.

14 MR. EISE$ HUTS Well, let's see. When you
~

| 15 originally started today you said the TRG still had a
I

16 couple of issues before it.

17 MR. ANDEESON: That's correct.

18 ER. EISENHUT One was' the heat load and one

19 was the surge tank, as I recall.

20 MR. ANDERSON: One was the classification of ..

21 the level switch on the surge tank. Now, that issue

22 will be submitted to the higher level-review group ~
.

.

23 within the PGCE organiration and the project does not
.

24 plan any further action on that. We plan to just give
1

l 25 them the inf ormation and they will make their decision
|
l
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1 based upon that in*ormation or gather any further ~

!
2 information that they feel necessary. So that really

3 was not included in the project.

4 MR. EISEN!!UT : I guess my question then is,
*

5 what is the vehicle and how will we see that these are |.

6 resolved? I mean, this issue, you have a couple of
.

7 issues for the project you mentioned. There's another.

*
8 one.

9 How does this get closed out and how will we

to see it?
_

11 MR. MOORE: Well, with regard, obviously, I
.

dhink the ogly public way that I would see it being12

,13 closed is you would see us close our open item 3f4 with

14 regard to this subject. If we found other concerns you

15 would see that being re flec ted in possibly another open

18 item being identified.

17 But,in terms of what the NRC would see, I
> -

18 think you would have to come in an? visit our offices

19 and a udit our quality assurance records to see how the

,,
20 problem is being disp'dsed. I think that is accurate.

21 MR. EISE.1 HUTS And let's see. Well, I guess

22 it is easier to ssy at some point we would be asking you..

73 to think how you could document, as far as we are having
.

24 this meeting, with a few open issues or a few issues

25 where you've stated that ycu're going to be following

>

ALDER $oN REPORTING COMPANY,INC,

400 VIRGINIA AVE., S.W., WASHINGTON 0.C. 20024 (202) 554 234S

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



=. ., . .

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

180

1 up. I think certainly we will be asking a way to close -

2 them out on the pcodect. So that will certainly be one

3 issue we want. *

4 Do you have a schedule f or when you're going
.

.

5 to hope to wrap up either the issues that came out of
.

6 the TRG which are now going to management review -- is
,

7 there any kind of indication of when those will be ,

8 resolved?

9 MR. MOORE: I've committed to management to

10 try to have this issue closed by three weeks to a

11 mon th . The only thing that makes me kind of want to

12 throw a caveat in, if you will, is that I have not to

13 date sat down with the people doing the thermal analysis

14 a nd scoped what further situations we're going to look

15 at and how long that will a ctually take.

16 MR. EISENHUT So on the order of a month,

17 let's say?
.

18 MR. MOORE: That is what our goal is.
s

19 MR. EISENHUT: And the other question is on

20 the reevaluation of the 200 gpm that the project is
,,

21 und er ta kin g ; the same kind of time?

22 ER. MOORE: Yes. . .

23 XR. EISENHUTs Let 's s ee . Jesse, do you have

24 any other questions?

25 NR. CRE'JSs No.

_
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1 MR. HOCH Darrell, I do know that as of ^

2 Wednesday the management level review group that we've

3 been talking about was being formed, was being put

4 together.

', 5 MR. MOORE: I believe the nonconformances were
.

6 written, the new nonconfornances were written and
.

7 -directed to that group on Monday of this week.

8 ER. EISENHUT: Let's see. Any,other comments

9 from the Staff ?.

10 ( No response.)

11 MR. EISENHUT If not, let 's see, Mr. Cooper
,

12 is over there in the corner. Any comments, Bill?

13 ER. COOPER: No, we' don't~have any comments.
'

14 MR. EISENHUTs Mr. Goldenberg is here. Do you.

/

15 have any comments?

16 HR. GOLDENBERG: I don't have any comments

ummmy 17 myself. If Joel intends to provide comments he will do

18 it in writing.
..

19 HR. EISENHUT Certainly if he has any

i 20 comments feel free to send me any.
i

'

21 HB. MANEATIS: I can't say any more than I

22 hope that we have provided you the response tha t you,

I 23 were looking for, the details on the component cooling

24 vater system, and hopefully we have given you another

25 perspective from which to judge some of the concerns

t
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1 raised on this system. '

2 HR. EISENHUTs Okay. You certainly have. And

3 the only other comment that I have is, we gave you a

4 charge at sur meeting in Ja nua ry a couple of weeks ago.
.

5 I want to personally commend you. I think you all have' '

6 really put together an effort to go through the
.

7 component cooling water system, looking st all of the *

8 design aspects.
,

9 I will tell you, I intended to make the

to questions as broad as I know how to make the questions.

11 And I will tell you th at we tried to make the detailed

12 agenda which we sent out to you earlier this week cover

13 as broad an array of questions to really focus on the
v. .14 issues. And we think you certainly presented some very

15 valuable inforration.
.

16 * '/e vill be taking 'a hard lock at it and the

17 Staff will be getting together and sort of seeing where

18 we go from here. But at least for my own personal self,

19 I want to tell you, you've made a very fine

~

20 presentation. I really appreciate your getting ..

21 everything together in short order and it was very

22 valuable. -
-

23 And we want to thank you all for coming back

24 here, and we will be back in touch very shortly on how

25 we want to proceed, if any, and what form that will take
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1 to close out these issues. So again, thank you very

2 such and thanks, everyone.

3 (Whereupon, at 2:55 p.m., the meeting was:-
4

4 a d j o u rn ed . )

*

5 * * *.

6
.

7 *

.

8

9
.

10 -

11

12
.

13

' ~ ~

. 14
i

4.. .s

15
.

16

17
*

.

18'

19

[ 'l C
I 20

.-

21
.

E.

l 23

| 24g
i

25

I

l

|
|
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I would like first to present to you a general description of the DCPP -

Component Cooling Water (CCW) System and discuss its arrangement, basic
-

components, operating modes, performance rsquirements,-and interfaces with

supporting systems. -

..

.

I will then discuss in detail the principal design considerations for the
.

system. ., .

I. GENERAL DESCRIPTION

. -.

(Slide A-1)

A. Purcose

The CCWaystem is designed _to remove waste heat from the primary plant

equipment and components during normal plant operation, plant cooldown,

and following a loss of coolant accident. The components and equipment

served are either engineered safety features or have a potential for

leakage of radioactive fluid into the CCU System. The CCW System serves

as an intermediate system between the normally radioactive systems and the

Auxiliary Saltwater System. This double barrier design refaces the

possibility of potentially radioactive coolant from 1 caking to the ocean
,

through the Auxiliary Saltwater System. Component cooling water flows

through como,onents in parallel cirMabsorbing heaNich is rejected ,
,

to the Auxiliary Saltwater System via the component cooling water heat

exchangers. The ASW system rejects heat to the ultimate heat sink, the

Pacific Ocean.

0064M/0074P-2
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(Slide A-2)

B. System General -

1. Overall Arrangement -

The CCW System consists of three component cooling water pumps, two

component cooling water heat exchangers, a component cooling water
^

,

surge tank which is internally divided so that in effect it is two-

tanks, two Chemical Addition Tanks (CATS), valves, and piping. The
~

piping system consists of three parallel loops of two separable
.

redundant vital service loops "A" and "B" and a miscellaneous service

loop "C" which serves nonvital equipment. By " vital" it is meant

" required to perfonn a safety function." Except for the components

on the "C" loop, the chemical addition tanks and the post-LOCA sample

cooler, the CCW system, including all piping and valves, is a Design

Class I system. Design Class I means the design, fabrication and

construction is in accordance with the requirements of 10 CFR 50

Appendix B and meets the intent of the NRC requirements for

safety-related systems.

2. Isolation Capabilities

All users whether vital or non-vital are capable of being

individually isolated by Design Class I valves. In general,
"

components ins!de containment can be isolated from the control room.

Other components are isolated by local manual valves.
.

Each of the three loops can also be isolated using only Design

Class I valves. For example, if one wanted to isolate loop C, valve

FCV-355 would be closed from the control room and local manual valves

0064M/0074P-3
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.

on the suction piping to the pumps would be closed. These valves are
~

located in the' pump rooms which are accessable at all times.
,

.

(Slide B-1) -

.

3. Basic Cce,.cnents '

a. CCW Pumps
.

3, Design Class I, horizontal, centrifugal ,
*

Rated capacity 9,200.gpm

Carbon Steel

Located in AB

Each on different 4 KV vital bus

.

b.' CCW HX
,

2, Design Class I, shell-tube
.

ASW in tube
-

6258.8 x 10 BTU /hr - Manufacturer's rating

Located in TB
.

Shell carbon steel, tubes 90-10 Cutti
4.=

c. CATS ,,

| 2, one each loop
I **

| Carbon steel '-
.

i i

| tlanually valved out . .

.

Corrosion inhibitor
.

|
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% d. CCM Surge Tank
,

- 1, split internally so each side feeds one vital loop .

..

Design Class I .

Volume 10,750 gal. .

*

. 4,000 gal. minimum during normal operation
,

'

Carbon steel

Relief valve to AB su=p..

. .

.

e. Valves and Piping

. Design Class I

Valves carbon steel - bronze or SS trim -

Piping - carbon steel, welded joints, flanged connections to'

equipment-

.

.

(Slide B-2)

4. Users

a.. Vital Headers -

RHR HX

'

RHR PP Seal Water Cooler

SI PP L.O. & Seal Water Coolers_

Containment Fan Coolers.

Only inside containment components-

3 on B, 2 on A .

.

CCW pump coolers
.

Post-LOCA sample cooler on A

i

|
|
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(Slide B-3)

b. Non-Vital Header --

,None of the components on this header, the C loap, am mquired -

to operate for the CCW system to perform its safety' function.
.

.

'

(1) Inside Containment .,

RCP

Thermal Barrier
.

,
,
,

Bearing Oil Cooler"

Reactor Vessel Support Coolers

Excess Letdown HX

(2) Outside Containment

Waste gas compressor seal water cooler

Sample Panel coolers

PD Charging PP Cil Coolers

Gross Failed Fuel HX

, Boric Acid evaporator coolers

Waste concentrator package _ coolers
4

Seal Water HX
,

Letdown HX.

Spent Fuel Pit HX

SG Blowdown Sample Coolers
'

,

i

.
,

i (Slide A-3)
.

5. Layout

Sur'ge tank on AB roof. CCW HX in TB. CCW PP in AB.
,

; 0064M/0074P-6
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(Slide A-4) -

6. - Operating "cdes.
.,

'

a. Narnal Operation
2 pumps

1 HX .

All loops. . .

(Slide A-5)
', b. Plant Cooldown

. .

All loops.
3 pumps

2 HXs

RHR HXs are cut in

If 1 pump or 1 HX is not available, orderly shutdown is not
affected, ,iust takes longer

. (Slide A-6)
c. LOCA

(1) Short Term ~
J

3 pumps start on S signal
Any.One HX

(Slide A-7)
Loop C isolated on P signal

(Slide A-8)
(2) long Term.-

Manual valve systera into 2. separate subsystens.
Capability to valve out loop C or valve it into one of

"

the two separated, isolated redundant vital loops.
.

d'

.
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- C. Sup;crt Systems
^

1. ASW
'-

,

Picks up heat from CCW HX and rejects heat to.the Pacific Ocean.
.

.

.

(Slide A-9) =

(Slide B-4)
.

2. MU >
,
,.

,

Makeup water is supplied to the Component Cooling Water System

through two redundant makeup valves feeding _into the two redundant

component cooling water surge lines. These air-actuated level

control valves open automatically in the event of low level in the

; cceponent ccoling water surge tank, indicating that system makeup is.-

r equ ired. They close automatically when the normal operating level.

in the surge tank is restored.

Makeup water fcr the CCW System is supplied to the above valves b'y

the Makeup Water Sys tem. Makeup water can be provided from various

water sources and through various pumps and- flew paths 'in the Makeup

; Water System.

- -

The makeup water under normal operating conditions is provided
'

automatir sily on demand from the outlet of the makeup water . .

deninera11zers, which receive water from the_ raw water storage

reservoir. The elevation of the reservior_ provides adequate static

head to pressurize the outlet of the demineralizers so makeup is

supplied to the Component Cooling Water System without pumping. This

makeup source is Design Class II up to the Design Class I check valve.
.

h
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The Design Class I source for makeup to the CCW System is the
~

Condensate Storage Tank (CST), which contains 425,000 gallons of --

which a minimum reserve of 170,000 gallons is for auxiliary feed
.

water pump. operation, so that 255,000 ga11cns is available. -

*
.

s

The makeup water from the CST is pumped by the fully redundant,
.

' Design Class I- makeup water transfer pumps. Each pump is energized .,

by a separate vital 480 volt bus. All piping and valves from the CST

to the CCW surge lines are Design Class I.

There are many other sources of makeup water available for even

further backup. Five of these other sources are described in

Section 9.2 of the FSAR. - Some are Design Class I,'such as a cross

connect to the Unit 2 CST, while others are Design Class II.
,

II PRINCIPAL DESIG|1 C0fiSIDERATI0ftS

I would like to discuss now the aajor design considerations of the CCW

s ys tem. In the January 13, 1983 meeting in San Francisco, Darryl Eisenhut

j ,
stated that you will be comparing the system design against the Standard

Review P,lan (SRP). It should be kept in mind that Revision 0 to the SRP came

out after Diablo Canyon was built and was undergoing hot functional testing..

There is of course no requirement in the regulations for a blanket backfit to

the SRP. Nonetheless, for your convenience the format of this discussion will

follow Re[ision 1 to NUREG-0800, which is your Standard Review Plan. Each of

the topics mentioned by Darryl Eisenhut in the San Francisco meeting is

included in the SRP and will be discussed here.
|
!

|
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The SRP.11sts115 areas of review directly related to CCW d' esign. -

Notwithstanding, that the system was designed in 1968, 7 years before the- -

first SRP was issued and 13 years before the current revision to the SRP was .

issued, al1~ 15 of the areas were considered in the design. Naturally, the ' -

'

design philosophy and acceptance criteria used by the designer.and by the NRC ,

in their review of the FSAR in 1974 have in 'some cases changed over the .'

.

years. Nonetheless, the intent of each review area is met as discussed below. ,
,

'The NRC has arranged:the 15 areas of review into 3 major groups as follows:

(Slide B-5)

a. Prouide adequate ccollag

o' Functional performance
.

o 11uittple performance functions.

o Surge tank capability
'

o Provide cooling water

o heat loads

i
| (Slide B-6)

{ b. Other Systems LAspects
. . -

o Effects of non-Cat. I Systems on Cat. I systems

o Leakage ,
,

! o Testing, ISI
, ,

o- RCP seals

o Ins trumen tation'

o Reliability analysis

<

! 0064ti/0074P-D
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(Silde B-7)
~

c. Interactions
,

o Flood protection .

o Intarnal missies -

.

'

o External missies

o Pipe breaks
,

*
.

.

I will now discuss each of the areas of review.

(Slide B-8)

A. Functional Performance

This area assesses the ability to withstand adverse environmental

occurences and reviews operability requiremen'ts for normal oper'ation

and during and subsequent to an acc.ident.
,

1. Environmental Occurences

Essential electr feal ccaponents were enyironmentally qualified
_

;

i fc: neration in the required modes as documented in the FSAR.

The qua;1fication program was expanded and updated in response

. ' . to CLI-80-21 and !4UREG-0588. It was reviewed and approvec' by.'

'

the r:RC in September 1981.

.

Protection of essential system components from high winds and

j_ tornado missiles is described in Chapter 3 of the FSAR.
,

Electrical and mechanical system components which perform a

I safety function have previously been seismically qualified.

0064M/0074P-11;
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l

Because of the new seismic input data currently being generated . ''

. the analyses are being reviewed and updated or- replaced as
-

-

appropriate. This . fulfills the regulatory requirements.
' !

,

:| '

2. ' Operab111ty in Normal Operation'

>

There is sufficient redundancy in components so that in normal
. . ,

operation there is always one pump and one HX in-standby mode. ,
-

,

|For cooldcwn all three pumps are use'd. However, if one of the

pumps er one of the HXs is inoperative, orderly shutdown is not

affected, but the time fcr cooldown is extended.

(Slide A-10)

(Slide B-9)

3. Operation for Accidents

Each of the essential pumps in the CCW system and in the support
_

systems, ASU and MU, are assigned 1to one of three emergency

safeguards buses. The CCU and ASW pumps are automatically

started on an "S" signal. The limiting failure would be failure

of one bus to energize. In this case there would still remain

one MU water transfer pump, 2 CCU pumps and one ASU pump. This , 3

meets the requirements for short term post-LOCA operation.

. -

In the long term post-LOCA, the s,ystem is manually aligned into

[
- two separate loops. The valves used for this alignment are
,

located in the CCW HX and pump rooms, both relatively low

radiation areas post-LOCA. Only one loop is required to

operate. Thus this system can accomodate a single active or
|
'

passive failure.

;. 0064ti/0074P-12 -
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(Slide B-10)

. There is a requirement of GDC 44 stated in the SRP that there be'

" component redundancy so that safety functions can be performed
,

assuming a single active component failure coincident with a *

.
'

loss of off-site power." The system design. meets. this

requirement.
,

*
,

(Slide A-ll)

(Slide B-11)

B. liu1tiple Performance Functions

1. GDC 5

GDC 5 speaks to sharing of system and components between units.

There is no required sharing of the CCW system or its support -

systems except for emergency safeguards diesel F. This is a

swing diesel that is assigned to the LOCA unit. As discussed

earlier, if this bus fails to energize there is sufficient

redundancy to safely shut down the plant.

Although sharing is not required it is part of the design..,

philosophy to provide additional flexibility. With this in -

mind, the plant has been piped up so that by manually opening-

valves it is possible to cross cannect various systems from the

two units. One example is the cross connection for the
.

Condensate itorage Tanks.

2. Normal Operation Users

All of th components that require CCW for normal operation only
-

0064!!/0074P-13
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are located on the "C" headers. Mene of these ccmpenents is required
' ^

to . shut down the plant.
~

.

3. Radioactivity Control -

.

The double barrier design of the CCW reduces the probability of- $

radioactife water escaping to the environment.
.

*"

.
-

Leaks of radioactive water into the CCW system are detected by

radiation monitors located in the two component cooling water

pump discharge headers.

Any leaky component can be isolated by Dasign Class I valves.
4

(Slide B-12)

C. Surge Tank Capability

The CCW surge tank is internally divided thus providing an entirely

independent surge volume with supporting . instrumentation feeding one,

of the redundant vital CCU headers. This meets the SRP requirement

that in the event of a header rupture, the loss of the entire

; contents of the surge tank will not occur.
,,

;

I

j- The many makeup sources to the surge tank, including the safety .
,

i.
I related path from the CST, were descr.i. bed , earlier.
L

.

!
-

(Silde B-13)'

|
| D. Provide Cooling Water .

As I discussed earlier, because of the use of redundant Design Class

I components backed by ecergency power supplies and considering the
|

0064ti/0074P-M
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.

capability of isolating the system into independent trains, an
,

~

-adequate supply of cooling water is assured,for all operating

-conditions.
.

.

.

(Slide A-12)"

(Slide B-14)
'

E. Heat Loads ,

1. Nornal Operation

During normal operation the heat load is approximately 72

million BTU /hr. This is well within the capability of one CCW

HX.

2. SI but less Than P
'

The major heat load assuming an accident is from the fan

coolers. All other loads amount to about 40 million BTUs, 39

million of which are on the "C" header. It is difficult to

-estimate the heat load in containment for the case where the

pressure is higher than the setpoint for an S signal and lower

than the setpoint for a P signal since th is does not en* 'espond

to any of the postulated DBAs. If the heat load is assumed to,.

be 50% of that for the limiting postulated accident, the .

. resulting heat load on the system will be about 240 million

BTUs. Again, this can be handled by.1 CCW HX.

.

This assumes all five fan coolers are werking. With fewer fan

coolers available, the rate of heat rep ition to the CCW System

will be less.

0064M/0074P-15
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3. Limiting DBA With-Worst Single Failure

For the postulated case 'of the limiting complete double ended
.

~

-rupture of'a pipe inside containment concurrent with a loss of
-

offsite power and the worst single active failure in the plant,
.

the heat load on the CCW is approximately 244 million BTUs. The *

.

" worst single active failure" means the active failure that '

causes the least amount of containment heat removal capability
.

to be available. *,
,

: (Slide B-15)

This is the failure of bus "G" to energize. This causes the

loss of two fan coolers and one containment spray pump. Since
.

valve FCV-355 is poaered from bus "H", it will close and isolate

the C header given the design basis accident with the worst

single active failure.

This is the case that was used for the design basis heat removal

capability in response to the requirements of GDC 44.

(Slide B-16)

4. PG&E's design recognized that isnder different postulated
. .

,: conditions it would be possible to reject more heat than this to
|

one heat exchanger and thus raise the HX outlet temperature
., ,

above the design valve. For example, if it is assumed that all

equipment functions as designed, i.e., both containment spray
,

pumps and all five fan coolers operate, and is if the saei

design basis temperature time history inside containment is

i assumed and all the other paramet".rs used in a DBA worst case

0064M/0074P-16
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o.
analysis are used, e.g.,-70 F ocean water, the calculated

,

.

temperature at the discharge of a single CCW HX approaches
o ^=

146 F. .

This case, while not the design basis case, was calculated by
,

,

PGEE. The total heat load is approximately 406 million BTU.

. For this case operator procedures require another CCW HX to be
.

'
Cut-in. '

5. Let us consider one scre case. Assume design basis accident

conditions inside con ta in me nt , all f an coolers and containment

spray pu.mps running, design. basis accident worst case' analysis

parameters and the failure of valve FCV-355 to isolate on the P
-

,

signal. In this case, the total peak heat rejection-rate to the

CCW system will not exceed 440 million Ftu/hr. The effect of

all five fan coolers and both containment spray punps may result

in lower heat rejecticn to CCW. Thus, failure of the valve to

close dces not effect significantly the teat. input to CCW. The

operating procedure for this hypothetjcal case would be

identical to that fer the case duct described above.-

.-

(Slide E-17)

% (Slide A-13)

F. Effects of Non-Seismic Category I Co ponents on

| SeisWic Category I Components

The design philosophy er;1cred by Diablo Can.on in meeting the

regulatory requirenents for seismic /non-reiszic interfaces including

! 006 4P./ C07 a p- 17
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those given.in Regulatory Guide 1.29,.will'be discussed later by
. . ,e -

Chuck Aronson.
| ~

:

I just want to talk now about.two specific' equipment interfaces:
.

those for the Chemical: Addition Tank and those-for the Sentry
,

''

. post-LOCA sample; cooler.

'

.

' ''

The' Chemical Addition Tanks meet all requirements' for separation of -

"

seismic-and non-seismic components. The piping from the vital

headers up to and including a normally-closed manual' isolation is
^

i seismic category I.

(Slide A-14) -

The post-LOCA sample cooler which was added in 1980 as part of the,

NUREG-737 changes had a similar arrangement and thus could have met-

.the same separation criteria. However, PG&E believed that it would-

~

be valuable to have the operators use-the sar.e post-LOCA sample

strtion for normal sampling. In this way they would be sure the

op?rators were familiar with the equipment and be able to safely

tak* hot samples if required post-LOCA. Thus the manual. isolation

valves are shown open on the current P&ID. tlith the valves open, . .

the arrancement would still meet requirements if the piping and the

- small sample cooler were designated as Design Class I. The piping --
. .

is in fact Design Class I. The cooler,. while specifically designed

and built for. the nuclear industry, did not ecploy a full 10-CFR 50,
,

' Appendix B quality progran. The cooler has recently been fully qualified

by analysis for all' postulated seismic conditions. You will see a few
.

pictures later that demonstrate how " sturdy" this installation really4

0064M0074P-18
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is. Tiius it is assured that tne cooler will not fail under accident

or seismic loading and will not jeopanlize the safety function of the ~

CCW system. -

(Slide A-15)
,

*

. (Slide B-18)

G. Leakage

'

Numerous provisions for detection, collection, isolation, and control
,

.s

of leakage assure compliance with requirements.

.

Leakage of radioactive fluid into the system would be detected by the

radiation monitors in the CCW pump discharge lives. Also, this could

be detected by rising surge tank level and an alann. The tank itself

and the components in the system are protected by a relief valve with

the discharge routed to the AB sump; The relief valve is sized for

the rupture of a reactor coolant pump thennal barrier.

Leakage out of the system is detected by falling surge tank level and

al ann. The numerous makeup sources have been described earlier.

Mitigation of leakage from a passive failure, which is defined in

t Section 3.1 of _the FSAR as 50 gpm for 30 minutes, is well within the
~'

capabilities of the system.
I
!

:

The NRC in FSAR question 9.26 asked for further discussions of the

| system features which assure a continuo 0s s0pply of CCW ta equipment

required for safe shutdown until postulated leaks or ruptures could

be isolated. As described earlier, any individual user can be valved;

out using Desing Class I valves or an entire loop of the system can

be valved out. In response to the NRC's question, Table 9.2-8 of the
| FSAR was amended to discuss a postulated leak or rupture of 200 gpm.

0064M/0074P-19
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- This'1eakage valuc'is : limiting case. It is derived from a

balancing of a number of considerations such as, operation action
~

times, detection capabilities, isolation capabilities, and system

makeup provisions. It is a reasonable number for design purposes. '

.

.

(Slide B-19)
.

H. Testing and ISI .
*

.

The active components of the CCW' system are accessible for visual

observation and maintenance as well as in either continuous or

intermittent use during noraal plant operation. Thus no additional

special provisions: are necessary to meet testing and inspection

requirements.

.

(Slide A-16)

(Silde B-20)

I. RCP Seals

NUREG-737, Section II.K.3.25 requires that cooling water be available

to the RCP seals given a loss of offsite pcuer or the loss of

instrument air. Diablo Canyon meets this requirement. Note that the
-

valves in question on Diablo have raotor operators fed from emergency , ,

onsite power and the CCW pumps are also fed from emergency onsite

power sources. .
.

.

.

(511de;B-21)

J. Instrumentation

As Tom Crawford will discuss later, the CCW instrumentation meets the

applicable regulations.

0064tt/0074P-3)
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1

(Slide B-22)

K. Reliability Analysis '-

The Ccamission's Standard Review Plan today requires a " failure-modes

and effects analysis (FMEA)in the SAR --- to ensure that essential -

.
- portions of the system will function following design basis accidents

assuming a concurrent single, active, component failure."
.

4

*
*

.

The RtEA in Section 9.2 of the' FSAR demonstrates this.

(Slide B-23)

L. Flood Protection

A flooding analysis was done s:ca years ago to assure the system will

operate under postulated ficoding conditions.

M. Internal Missiles

An analysis is presented in Section 3.4 of the FSAR which

demonstrates acceptable protection of safety-related systems from the

effects of postulated missiles.

,,
(Slide B-24)

N. External itissiles

The effects on system operation from external missiles is discussed.

in detail in Section 3.3 of the FSAR. , Compliance with the regulatory
.

requirements is demonstrated by location within missile protected

structures or by a failure analyses which demonstrates acceptable
~

consequences.

0064M/0074P-21
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G. Pipe Creaks
~

An -analysis and field walkdown was conducted to demonstrate that the '

; CCW is adequately protected against the effects (i.e., jet

impingement and whip) of high energy line breaks. A heavy metal dog *

.

house was added in 1977 around the CC'.i HX to provide a high degree of *

protection.
.

.
.,

This concludes my prepared remarks. Although the Component Cooling Water

System at Diablo Canyon was designed and constructed years before NUREG-0800

was issued, each of the 15 broad areas of review was properly considered and

implemented in the design.

/

!

i

..

. -

e e

O

!

!

|
<

!
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LIST OF SLIDES USED -

IN E.C. CONiiELL's PRESENTATION' * '

.

Slide A1: Purpose .

Slide A2: CCW System Basic Arrangement
~

Slide A3: CCW System Basic Layout (Elevation)-
. .

'

Slide'A4: CCW Systen Normal Operation
.

Slide A5: CCW Systen Cooldown
,

*

Slide A6: CCW System Safety Injection ("S" Signal) '
-

Slide A7: CCW System Safety Injection ("P" Signal)

Slide A8: CCW System Recirculation Post-LOCA (Without "C" Header)

Slide A9: tiajor Sources of CCW System Make-Up

Slide A10: Vital Power Sources for Major CCW System (and Related) Users

Slide All: CCW System Basic Arrangement

Slide.A12: CCW Systen Heat Loads Sumnary

Slide A13: CCW System Basic Arrangement
.

Slide A14: Post-LOCA Sanple Cooler Basic Arrangement :

Slide A15: CCW System Basic Arrangenent

Slide A16: CCW Systen Peactor Coolant Pump Isolation

Slide B1: Components All Class I

Slide B2: CCW System Users: Vital' Components

Slide B3: CCW Systen Users: Non-Vital Components -
..

Slide B4: flake-Up Water

Slide BS: A. Provide Adequate Cooling.

Slide B6: .B. Other System Aspects . .

j Slide B7: C. Interactions
,

Slide 88: A. Functional Performance;

*

Slide B9: A. Functional Perfomance (cont'd)

Slide BIO: SRP Requirement for GDC 44
|
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Slide Bil: B. Multiple Performance Functions - -

Slide B12: C. Surge Tank Capability ..

Slide B13: D. Provide Adequate Cooling Water

Slide B14: E. Heat Loads
,

Slide B15: Vital' Power Sources for Major CCW System (and Related) Users -

,

'
- Slide B16: E. Heat Loads (cont'd)

Slide B17: F. Seismic /Non-Seismic' Interface ''

. , .
,

Slide B18: G. Leakage
,

'

Slide'B19: H. Testing arid ISI

' Slide B20: I. RCP Seals ~

. Slide B21: J. Instrumentation
'

Slide B22: K. P.eliability- Analysis
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Slide B24: N. External Missiles
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. PURPOSE !
; .

.
-

:
i

o REMOVE WASTE HEAT i
'

.

r-

:

; r
,

o ESF OR RADIOACTIVE COMPONENTS t

|.
~

i

E'
.

* DOUBLE BARRIER
: - '

t

: [.

j e REJECT TO ASW
i

.
.

li -

r

A1
.

,

e
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CCW SYSTEM BASIC .RRA11GEMENT I:
'

t
'

CLASS 11 CAT -

IM ;itj % F
''

d ' k
,

"A" HEADER IVITAL) i

!

|i FCV
ilE 433

.

<

"P" SIG?l Al.
-

+ CCW HX 1 1 m.~
. CCW PUMP f 1 CCW FUMP 1-2 CCW PUMP 13

"C" HEADER th0N-VITAL) i;
!' AUXILIARY) . ) ) SALTWATER FCV

s

!366
.

, + CCW HX 12 ->.

|
,

,

'

X b. -

-|;
"II" HEADER IVITAll,,

4' ( } '.SY
'n <

- CAT

CHEM ADDITION - "h$ c ~
E'A" "B *~ TANK | CATI

SURGE TANK
J%

4' '

/ -

"A" HEADER IVITAL USERS) -( (-C
' (,

, MAKE UP
,

( "C" HE ADER INON-VITAL USERS) ( I
/

|
1

"B" HE ADE R IVITAt USE HS) ?-
-

,

., A2

.

@
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.

i
CCW SYSTEM DASIC LAYOUT (ELEVATION) i

- I
!-
t.

I SURGE TANK
,

ROOF
- EL = 171*-11"

i.

r -r - - - - ' - " - - - - - - - - - - ,- ---
'

s TURBINE AUXILIARY l CONTAINMENT || BUILDING !'
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|
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'
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COMPONENTS
,
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AUXBLDG | CONTAINMENT I'
'

J
| | |
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g io
;

| | I
,

. '

|'

I CCw Nx(2i ; i
'

E L = 85*-0" ,
g | | |
i._ _ _ _ _ _ _._ _ _i L-_____-----1-
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| E L = 72*-0** k
I i
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1

CCW SYSTEM NvRMAL OPERATION
4

CLASS 11 " CAT --) f(TYP) ,1,_

f .
CLASS 1 [

<

.,
8, M
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WASTE CONCENTRATOR PACKAGE [

NSSS SAMPLE HEAT EXCHANGER
'

SEAL WATER HEAT EXCHANGER
,

LETDOWN HEAT EXCHANGER (

STEAM GENERATOR BLOWDOWN SAMPLE COOLERS t'

BLOWDOWN TANK VENT CONDENSER fI
SPENT FUEL PIT HEAT EXCHANGER
EXCESS LETDOWN HEAT EXCHANGER [
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O MAKE-UP PATHS
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- MU WATER X-FER PP, REDUNDANT
- VITAL BUS ;

- 425,000 GAL,255,000 GAL -

| * MANY OTHER PATHS

| - DESIGN CLASS I AND ll
' - UNIT 2 CST

|~L 84

|
~

.

l

;i
, , ., a

.

. . . ..



.

L
-

.
. . ...

.

i

!
t

I .li
g

-

A. PROVIDE ADEQUATE COOLING ||;
:

i .

.

]- e FUNCTIONAL PERFORMANCE
--

,

;.

* MULTIPLE PERFORMANCE FUNCTIONS i

:

;

e SURGE TANK CAPABILITY

e PROVIDE COOLING WATER :.

li

0 HEAT LOADS ?

|

85

.

|
, .

I
_ _ _

1



.

; u

1
-

.

L

i !

'

B. OTHER SYSTEMS' ASPECTS
.

| :
i

. O EFFECTS OF NON-CATEGORY I
-

,.

O LEAKAGE
.

e TESTING, ISI [

e RCP SEALS ,
,

,

O INSTRUMENTATION
..

O RELIABILITY ANALYSIS

n
,

.

44 k g

'
. . . .

.

- __ _ _ _ _ ---



- _ - - - - - - - - _ - - - - _ _ - - - - - - - - _ - _ - - - ---_

j, , .. .-
:

i.
L
:

!,
;-

r

i C. l\lTERACT ONS i

i 1
.

.

e FLOOD PROTECTION
~

,

:
;

~

! * INTERNAL MISSILES -

i
4

o EXTERNAL MISSILES I
o

;

!
'

I
* PIPE BREAKS F

-

i

B7
c

.

t

_ __ _ _ _ _ -



-
!

-

'

:

'
:

,

!
-

:
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:
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,
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: A. FUNCTIONAL PERFORMANCE I
(Cont'd) f

i L
|.

* OPERATION AFTER ACCIDENT ;
'

'

ESSENTIAL SAFEGUARDS BUS - C-CW,,

ASW,MU r
"

S SIGNAL CCW, ASW
,

'

LIMITING FAILURE LEAVES .

3

1 MU,2 CCW, i ASW,

REDUNDANT USERS-

STILL FEEDS BOTH PAIRS- i

LONG TERM
MANUALLY ALIGNED
ONE LOOP REQUIRED
ACTIVE OR PASSIVE FAILURE

,
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| B. MULTIPLE PERFORMANCE !.

! FUNCTIOIJS I
l i.

I !
: - eGDC5 !
: i.

! SHARING BETWEEN UNITS ..

SWING DIESEL ;
'

.

; ADDITIONAL REDUNDANCY
.

j CST CROSSTIE i

| e NORMAL USERS

C HEADER HAS NORMAL USERS ONLY: <

| ISOLATION NOT AFFECT SAFETY !;

!
e RADIOACTIVITY CONTROL J,

: ;-

DOUBLE BARRIER DESIGN l
RADIATION MONITORS ?

'

DESIGN CLASS 1 ISOLATION VALVES i, , ,
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C. SURGE TANK CAPABILITY !
i
e
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i
"

o INTERNALLY DIVIDED.

,

i e FEEDS REDUNDANT SURGE LINES
'

.

!, ,

o SRP REQUIRES POSTULATED RUPTURE OF
VITAL HEADER NOT DRAIN TANK

,

t
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i

o MANY MAKE-UP PATHS .
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E. HEAT LOADS L
!

;

! O NORMAL OPERATION '

: 72M BTU !

HX - 258M BTU L
e
!

0 SI BUT NO P-

. .

MAJOR LOAD F.C..

| ALL OTHERS 40M
'

.. C HEADER 39M -

,

iSAY 50% HEAT LOAD

e DBA, WORST FAILURE
DOUBLE-ENDED RUPTURE, LOOP, WORST:

FAILURE
L BUS G .

| WORST - LEAST CONT.-COOLING
LOSS - 1 CS,2 F.C., C HEADER

i244M BTU1

,

DESIGN CASE FOR GDC.44 AND FSAR
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4 CCW SYSTEM 4Al\ D RELATED) USERS
h-

VITAL BUS 1F VITAL BUS 1G
[

.! CONTAINMENT FAN CONTAINMENT FAN !.
COOLERS (2) COOLERS (2) [.

'
' CCW PUMP CCW PUMP

'

AUXILIARY SALTWATER PUMP AUXILIARY SALTWATER PUMP p
fMAKE-UP WATER TRANSFER PUMP

CONTAINMENT SPRAY PUMP |
!.
|

VITAL BUS 1H

CONTAINMENT FAN COOLERji
,

CCW PUMP

"C" HEADER ISOLATION o,

VALVE FCV-355
'

MAKE-UP WATER TRANSFER
~

PUMP

CONTAINMENT SPRAY PUMP
,,,
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| E. HEAT LOADS (Cont'd) -

o.

e LESS THAN WORST FAILURE {
'

i CONSIDERED IN EARLY DESIGN.
| POSSIBLE INCREASED TEMPERATURE
.

E.G. .5 F.C.,2 CS, DBA ASSUMPTIONS ..

' 'YlELDS 140 F,406M BTU
OPERATOR ACTION

| SECOND HX
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F. SEISMIC /NON-SEISM.lC INTERFACE
~

|* REG GUIDE 1.29

* CAT-

, ~ '

| MANUAL CLOSED VALVES

''

| e SENTRY COOLER .

1980, NUREG 588 .

; OPERATOR FAMILIARITY [
.

VALVES OPEN
PIPING DESIGN CLASS I
SEISMICALLY AhlALYZED ,

SPECIFICALLY DESIGNED FOR NUREG 588
NO APPROVED NUCLEAR QA PROGRAM
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. O INTO SYSTEM
e

- REs

TANK LI AND.LA I
~

,

RELIEF VALVE
-

.

O OUT OF SYSTEM
.

TANK LI AND LA
NUMEROUS MAKE-UP PATHS :

:
,

DESIGN CLASS I VALVES
:

I
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|| ~ K. RELIABILITY ANALYSIS-.
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i'
'

e SRP "FMEA IN THE FEAR -- TO ENSURE
THAT ESSENTIAL PORTIONS OF THE

,

-SYSTEM WILL FUNCTION FOLLOWING |;

DESIGN BASIS ACCIDENTS ASSUNilNG A '
-

CONCURRENT SINGLE, ACTIVE COMPONENT
'

FAILU R E."-
|
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I?:TR000CTI0t

..

I would like to begin with a brief overview of my presentation.
.

.

9

* First, I will establish a pcint of reference for the Diablo Canyon

design and licensing process, in relation to the contenporaneous
.

.

development of AEC and NRC. basic. licensing requirements, as well as to-

,
,

other specific nuclear plants of interest.

~

Second, I will discuss PGandE's basic safety design criteria for Diablo

Canyon, and how those criteria' developed.

Third, I plan to outline the specific history of Diablo Canyon licensing

as related to major NRC requirenents bearing on the issu'es raised.
,

Fourth, I will discuss the specific licersing concitments for the Diablo

Canyon Plant Cenponent Cooling Water Syster.

Finally, I will eddress in detail certain of the specific areas of

,
interest identified by the NRC as as they relate to the CCU System.

These areas include safety and seisnic classification interfaces,
.

application of the single failure criterion and considerations related
,,

,

to CCW system heat loads. Mr. Crawford will then follow with a
~ '

presentation on the other basic issue of interest, the Instrumentation

design philosophy.

4
-

'

e'
-

,
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EARIY DTARIO CANYON LICENSING AND DESIGN ACTIVITIES
'

se1

In order to place the Diabic Canyon original design and licensing

schsdule in perspective, I have prepared a simple slide noting th'e
.

.

relationship between the early Diablo Canyon licensing-history and the p

developmen't of the AEC General Design Criteria. I won't read this-

.

-information but you-will note the close parallel between these
. ,

-

activities, indicating that a significant portion of Diablo Canyon

design effort took place prior to the formal issuance of the GDC.

I would also like to point out'that the Diablo Canyon early design

effert te !: place derfr- the transiticn fr.= " turnkey" plarts, in which

the reactor supplier was prime contractor, to the current arrangement of

Nuc? 2ar Steam Supply Systen vendor / utility . coordination of the project.

During this transition period, Westinghouse, as the MSSS vendor for

Diablo Canyon maintained a close liaison with the designers of

interfacing systems, such as CCW. Other plants which >:ere designed in
.

the general tine frame of Diablo Canyon include Indian Point Unit 2,

Ginna and San Onofre Unit 1.

..

E

e O

+

e

f
'

'
',

, ,,
e-
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BASIC DESIGN CRITEDIA
_.

. -

Next I _will discuss the-subject of basic design criteria for. Diablo '
.

Canyen. .

'.

During Mr. Eisenhut's remarks at the status meeting of January 13th, he
.

- stressed the Staff's need for' a clear statement of PGandE's design '
,
,

criteria in a number of areas. PGandE's basic design' approach is to

meet.the NRC's stated requirements, as discussed to in the licensing

documents-for the Diablo Canyon Plant. In addition, it is'PGandE's

design approach to employ sound engineering practices, consistent with

the licensing basis for the plant, in interpreting i:EC requirements

which:are not explicitly stated.
.

Basic safety design criteria for nuclear power plants, _a're, of course.
.

found in flRC regulations and various guidance documents. The main

source for flRC requirements concerning design is in the General Design

Criteria, Appendix A to 10 CFR Part 50. ' Scre of these criteria are

reasonably specific in nature, requiring a minimum of interpretation.

There are certair design areas, however, in which NRC criteria are less.
.,,

clear, even after considering the related NRC guidance material. In
i
'

these cases sene neasure of engineering judgment must necessarily be

i applied. This is often difficult in these areas in that the designer

must convert partial 1} non-nechanistic event scenarios into mechanistic

events and event combinations. It appears that virtually all of the

areas of interest raised by fir. Eisenhut are in areas where such

judgment must be applied. For example, General Design Criterion 2
f

e. p-

0037L/0068P-4
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requires consideration of 2,nnronriete combinatiers of natural phenentna -
~

and in plant everts in the' design process. However, the scope of :-

application of seismic design requirements . enumerated in Appendix A to
~

^
.

10 CFR Part 100 sinpiy pravide a listing c.f basic safety functions for
.

.

the-purnnse of determining which p' ant features must be designed to a

~

Seismic Category I requirements. It is left'to the designer to decide
.

.
' exactly which aspects of the plant must be designed forf sirmitaneous

.

-

; _ occurrence of a Loss of Coolant Accident and a large earthquake and what

assumptions he.must make concerning failure of items not' fully designed-

- totheseseisdicrequirements.

' Hith these theu; hts in mind, ! wculd cephasiz? Our positicn that the

design of the Diablo Canyon Plant Conponent Cooling Water System is

consistent with NRC requirements.i

-.

. 8

e

e

a
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DIABLO CAMYOM LICEMSING HISTOP.Y
~

..

I have noted that the early Diablo Canyon design and licensing process

closely paralleled the development of the AEC's General Design Criteria .

.

- (GDC). PGandE adhered to the 1967 draft GDC and,_as indicat'ed in the

FSAR, reviewed its compliance with the fomally issued GDC of 1971. One
.

of the most significant GDC related to the issues of interest is GDC

number 2. This criterion concerns design bases for protection against

natural phenomena. While this criterion changed significantly between

1967 and 1971, PGandE comitted to meet the intent of the 1971 version.

I have a slide of GDC.2 for reference. The Diablo Canyon FSAR
' specifically stat.:s that the plant'confoms with the important

requirement that it be designed for the nost severe natural phenomena,

with appropriate combinations of postulated accidents and those natural
,

phenomena.

Another GDC of significance is that for design of cooling water systens,

GDC 44, for which I also have a slide. This particular GDC had no

counterpart in the 1967 draft but the Diablo Canyon FSAR states that the

CCU System design conforms to the intent of GDC 44 Note the use of the

application of the single failure criterion in this GDC, clearly relates

,
to the safety function of the system being maintained.

.

" '

Another important portion of 10 CFR 50 Appendix A is the single failure

definition included in this slide. The Diablo Canycn FSAR adopts a

similar definition of single failure and commits to it's application for

all safety-related systens including the CCW system. The Diablo Canyon

0037L/0068P-6
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i

:f FSAR emplifies this clefinition by applyfrg the active fail'ure to the " ~

'

"short term" or an active or passive failure to the "long term". The -

'

"short term" is defined as 24 hours. The passive failure is defined as

50 gpm.
.

.

-

< ,

I would also note, at.this point, that the ' dominant event upon which .the
.

General Design' Criteria are structured is the large LOCA, together with -

worst case single failures in required response systems. Similar

emphasis is clearly shown in a review of the licensing documents for

Diablo Canyon. Thus the Diablo Canyon. licensing approach.is consistent

with the f;RC's oft-stated philosophy of establishing non-mechanistic4

:crst case accident- scenarios in order to provide bet: ding values cf

parameters for design of plant features. It should be noted that there

are no additional specific f4RC requirements to' evaluate all intermediate

combinations of events on a worst-case parameters basis. The Diablo

Canyon FSAR includes only the arst case scenario for the CCW System.

! In add. tion to the GDC, another AEC guidance docurent of particular

significar.ce during that tine frar.e is Safety Cuide 7.9 which covers

Seismic Design Classification. The Diab'lo Canyon FSAR states that the
..

design complies with the intent of this Guide. This slide shows one

item included in the listing of itens which must be designed seismically
,

and which involves interfaces. This is one of the few areas in which
~ '

regulatory guidance specifically addresses interfaces. However, there

is 1-ittle further guidance in this particular area.

,

'' .
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LICEMSIMG BASIS OF THE DIABLO CANYOM
~

,

,

CCW SYSTEM -

The FSAR describes the CCW System as " Design Class 1" with specific
.

.

exceptions as noted. A Design Class 1 systen is defined in the FSAR as-

one which 'is " vital to. safe shutdown and isolation of the reactor, or
- - - whose failure might cause or increase the severity of a loss of coolant

,,

accident,'or result in an unco:1trdlled release of excessive amounts of

radioactivity". The CCW safety function under this definition as

described in the FSAR consists of cooling of the safety-related

equipment following LOCA, as described in an earlier presentation. This

slide shows the exceptions to Oasign Class I for the CCW systen
.

mentioned earlier. Please note that these exceptions are prominently

mentioned at the beginn'ing of the section.
-

t

#w

f

j 0
*
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SAFETY /NON-SAFETY RELATE 0'INTEFFACES
~

~

-

I will now discuss the first specific' issue, that of interfaces between
~

safety ar.d non-safety related portions of the CCW Systen. As indicated
.

.

in the (same) slide, an'd indicated in the previous presentation, the '

major _ safety /non-safety interface-concerns CCW Loop "C". No exact point.
.

of demarcation is identified between these portions of the system, as -
- '

.

the distinction is in reference to portions of the system required, or

not required, post LOCA, and does not indicate that items served by loop.

"C" have no importance. For example the reactor coolant pumps, as

discussed in the previous presentation, are served by Loop "C". The

signific rea cf this is tF-t, althcugh in the centext of Dibblo Canyon

licensing only 1c'es' A and B of-the CCW are safety-related, we believe

it important that loop C not be subjected to unnecessary inadvertent

isolation. The important requirement for the interfa~ce is that its

design be such as to prevent unacceptable effects of the non-safety

related portions on the safety-related portions of the system.

Individual interface subjects discussed previously, and to be discussed
f

later, cover indiv' dual issues related to potentially unacceptable

effects. However, we have deternined that.the interfaces between safety
-

.

. and non-safety related portions of -the CCW system have been adequately
I

designed.
~

.

e

O

e
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SEISMIC /NON-SEISMIC INTEP. FACES
~

.

.

As noted at several points earlier in these presentations not all.
.

.

components.in the CCW systen are Design Class 1. The non-Design Class 1-

components attached to loops A and B were discussed in Mr. Connell's

presentation. This discussion is confined to loop C components, and,
,.

more specifically, to their seismic capability relative to that required

for Design Calss I components. First, let me reiterate that all loop C

piping and valves meet Design Class I seismic requirements. Therefore,

the seisnic interfaces are located at certain loop C heat exchanger

nozzles connecting to CCW pipir.g. The locs C heat exchargers vary over

. a rather wide rarge with regard to neeting Design Class 1 seisnic

requirements. In several cases they fully meet these requirements. In

other_ cases they were purchased with various seisnic design requirenents

. specified, but there is inadequate documentation to assure that these

requirements have been met. Still others were purchased with no seismic

design requirements specified. The latter are tabulated on this slide
!.

which indicates that they are all small components, for which the

leakage potential is very limited.
,,

( In our investigations relative to this aspect of the potential

ncn-confirmance we have fcund the following:
i

.

1. There is a general trend of increasingly conservative requirenents

for seismic design with increasing si::e among these heat

exchangers.

0037L/0068P-10
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2. The heat'cxchangers were purchased'to the'ss.a Af:SI ccde-

requirements as the-safety-related equipment in loops A and B. .

.

3. Only uuctile materials.were' allered to be-used lin the pressure:
.

.

beundaries of the heat exchangers. '

4. 'The desige of the C loop piping supports was intended to limitL '

nozzle reactions cui the equipment, as indicatec in the slides'of

the actual system that you have just seen.

The importance of maintaining pressure integrity in loop C wasL

recognized by the desig^srs. Alsc, as discussed in ar. earlier :

presentation, in the event of leakage, cach heat exchanger may be

isolated with manual valves which~are in accessible locations;

Although we are continuir.g to examite certain of the C loop heat

exchangers to provide additionkl confirmation of -their scismic -

capability we believe that adequate provisions have been made to assure

meeting NRC guidance-in this area. :Specifically, no degradation of

safety-related equipment to an " unacceptable safety level," as'specified
'

,,

ir. Safety Guide 2, for such interfaces, will occur.
_

%
.

,

.

.

-
,
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SIMCLE CRITERIA Ff,! LURE
~

..

The_ issue of adequate design for required single failure assumptions
,,

-

apparently originates frca the fact that only one automatic isolation
.

.
* valve exists on CCW loop "C" terving non-vital equipment in 'the system.

This issue arises from an incorrect assumption that.each individual
...

active component in a system is required to have a redundant
,
.

~

counterpart. Single failure analyses can only be made in the context of

performance of system safety functions as they cont'ribute to plant

safety. Furthermore single failure analyses must be considered in the

context of support functions required at al'1 levels to perform the

safety funct'on. Note that the slide for GDC 44 does not state that the -

single failure applies only to the CCW system, that is, any single

failure must be consider d. As mentioned eailier the worst case single
~

~

failure assumed in the FSt.R for the CCU System is enc which has the
'

raximum impact on the best inportant safety furction for the CCW Systen,

removal of heat from the containment fan coolers post-LOCA.

#

The FSAP. clearly states that this case is one involving the loss of two

containment coolers, leaving only 3 of 5 available. The only single
,

i failures that could cause this condition would be loss of one of the two

diesels generators which supply power to two containr.ent coolers.

However, the power to the loop "C" isolation valve is not supplied by

either of these two diesel generators, so no failure of the isolation

valve need be assumed. Therefore the single active failure of this
*

valve is not relevant to the case tabulated in the licensing basis, that
,

is Chapter 9 of the FSAR. There are additional single failures that

0037L/0068P-14
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requira examinatien but they arc =cre c1cscly related to the next issua

on heat-loads, which'I will discuss: shortly.>

. . . .

,

.

.

| Once again, after thorough' review and analysis we have concluded that
.

..

there is'no error in the single fa lure analysis stated.in the FSAR.; ''-

1
-

,

..

. .

.

..

A

,

1

-

,
,

2

}'
,

,-

i-
(-

[
,,

' '.,
,

*
, ,

e g.

..

.

t. .

'

.

L
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,

HEAT LOADS

- . .

'

The issue involved here concerns possible failure to account properly
_,

for haat loads which night result-from consideration of single failures .
.

*

other than these covered in the FSAR, or'in the absence of single

failures. As I indicated earlier, consistent with NRC licensing
a

requirements the FSAR single failure analysis is limited to a single
,
,

'

worst case scenario; It does not appear necessary to analyze all other

permutations and combinations of failures or non failures in the exact

same runner and to the exact same acceptance criteria. There are cases

of single failure other than diesel generator failures, as well as

non-failures, in combination with non-loss of. offsite power, which would

result-in fairly rapid increas'e in the CCW system temperature. If' S

containment coolers were operating post LOCA and if an unrealistic
0Pacific Ocean temperature of-70 F is assumed, the limiting CCW heat

exchanger outlet terrerature could be reached in a short period of time.

This situation has been recognized for Diablo Canyon for many years, and

the plant operating procedurcs specifically include provision-for. coping
!

_

with such a situatien. In those cases where the number of operating

containnent coolers require reduction and/or where an additional CCV,_

beat exchanger must be placed in service, such actions can be
'

! accomplished from the main control room.
,,

However, you should be aware that this issue is currently being

evaTuated to assure that adequate provisions and procedures exist to

accermodate all credible situations which could occur.

|
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'

i

:
.

:
'

This issue is one which is-not specifically covered in the licensing'

basis, which requires evaluation 'of operator action times'.only for those..
I cases where credit for operator action is taken in: the.FSAR Chapter 15

analysis. .This does not apply in-the cases under. evaluation.
g

.
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' LIST- OF SLIDES USED.
..

'IN C. ARONSON'S' PRESENTATION .-

-

.

~

.
-- - Slide 1- Diablo Canyon Schedule' Relative to NRC

;

Requirements
.,

*
*

Slide 2: 10CFR5C 1ppendix A (GDC) - Criterion 2'

Slide 3: 10CFR50 Appendix A-(GDC) - Criterion. 44

- Slide 4: IGCFR50 Appendix A (GDC) - Single Failure

Definition

'Slide 5: Safety Guide 29

Slide 6: DCP FSAR Chapter 9

: Slide 7: CCW loop C Components

, . .

e

Of

e

e
4

e

l
.
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j DIABLO CANYON PLANT SCHEDUL2 |=
RELATIVE TO N RC REQUIREMENTS

|.

!

!
'

AEC/NRC DIABLO CANYON
REQUIREMENTS YEAR SCHEDULE

:

'EARLY 1967 PSAR SUBMITTAL

AEC DRAFT 2 GENERAL 1967
DESIGN CRITERIA ISSUED

- ,

1969 CONSTRUCTION PERMIT'

L GENERAL DESIGN CRITERIA 1971
FORYPALLY ISSUED-

,

!

1

.

s
m

* 6 .

. . . ..
.
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! TAKEl\ FROM 10CFR50, APPENDIX A |

[ (GDCJ |;
; i;

CRITERION 2-DESIGN BASES FOR PROTECTION L

|i AGAINST NATURAL PHENOMENA.
STRUCTURES, SYSTEMS, AND COMPONENTS

[ IMPORTANT TO SAFETY SHALL BE DESIGNED-
L TO WITHSTAND THE EFFECTS OF NATURAL '

PHENOMENA SUCH AS EARTHQUAKES,...
WITHOUT-LOSS OF CAPABILITY TO PERFORM ,o

THEIR SAFETY FUNCTIONS. THE DESIGN!

! BASES...SHALL REFLECT-
''

(1) APPROPRIATE CONSIDERATION OF THE |4

; MOST SEVERE OF THE NATURAL
PHENOMENATHAT HAVE BEEN
HISTORICALLY REPORTED FOR THE SITE
AND SURROUNDING AREA,...I

1

C2D APPROPRIATE COMBINATIONS OF THE
EFFECTS OF NORMAL AND ACCIDENT ;

CONDITIONS WITH THE EFFECTS OF THE t
~

',

N ATU R A( PH ENOM.EN A...
.

,.

.

.



L
, .

,

.
;

[!!
TAKEN FROM 10CFRB3, APPENDIX A

'

] sGDC).

'

.

'

CRITERlON 44
,

SUITABLE REDUNDANCY IN COMPONENTS' Af;D
FEATURES, AND SUITABLE INTERCONNEC-

|

TIONS, LEAK DETECTION, AND ISOLATION

CAPABILITIES SHALL BE PROVIDED TO ASSURE
;

THAT FOR ONSITE ELECTRIC POWER SYSTEL1
|, OPERATION fASSUMING OFFSITE POWER IS

NOT AVAILABLE) AND FOR OFFSITE ELECTRIC .

POWER SYSTEM. OPERATION CASSUMING |-

ONSITE POWER IS NOT AVAILABLE) THE
SYSTEM SAFETY FUNCTION CAN BE !.

ACCOMPLISHED, ASSUMING A SINGLE
FAILURE. ,,

<; .. . .

-

. . .
. .

_- - _
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1 -
- .. .- y. .

; n

| TAKEN FROVI P32AMBl.E OF 10CFRSC, f
L AP?ENDIX A :

| |

j SINGLE FAILURE. A SINGLE 1:AILURE MEANS i
'

j AN OCCURRENCE WHICH RESULTS IN THE
Y LOSS OF CAPABILITY OF A COMPONENT TO r
r $

;i PERFORM ITS INTENDED SAFETY FUNCTIONS...
.

[ FLUID AND ELECTRIC SYSTEMS ARE

f CONSIDERED TO BE DESIGNED AGAINST AN
ASSUMED SINGLE FAILURE I.: NEITHER A.

q .

SINGLE FAILURE OF ANY ACTIVE COMPONENT....1

'

RESULTS IN A LOSS OF THE CAPA,BILITY OF

THE SYSTEM TO PERFORM ITS SAFETY
FUNCTIONS.

'

THE CONDITIONS UNDER WHICH A SINGLE FAILURE OF A

PASSIVE COMPONENT SHOULD BE CONSIDERED...ARE UNDER
'

DEVELOPMENT. . ,
.

.

- - - - - - - - - - - -
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*

3.

I;;

~!!
.

.

.: 1
-

1
' TAKEN FRO'M SAFETY GUIDE 29
:

a

r. STRUCTURES, SYSTEMS, OR COMPONENTS
; WHOSE FAILURE COULD REDUCE THE F

! FUNCTIONING OF ANY PLANT FEATURE '

L INCLODED IN ITEMS 1.a. THROUGH 1.q. ABOVE
'

n TO AN UNACCEPTABLE SAFETY LEVEL.
. .

j

5
,

.

#6 e e

0 9 e t,
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!.a

TAKEN FROV; D.C.P. FSAR, CH. 9 L'
~

h.

] i

EXCEPT FOR NON-VITAL COMPONENTS IN !

1 LOOP "C" AND THE CHEMICAL \DDITION L
;

i TANKS, THE COMPj]NENT COOLING WATER
j SYSTEM IS A DESIGN CLASE:I SYSTEM AND IS

SHOWN IN FIGURE D.2-4. THE SYSTEM IS :

1 DESIGNED TO REMOVE WASTE HEAT FROM
'

''

THE NUCLEAR (PRIMARY) PLANT EQUIPMENT ;.

.

li AND COMPONENTS DURlNG NORMAL PLANT
~

OPERATION, PLANT COOLDOWN, AND p
FOLLOWING A LOSS OF COOLANT ACCIDENT. !

'p
6

.

4'

!
,

,

_ _ _ __



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

.

, ..

|

'
i

,

h :

P a E _I Vll NI AR!Y +
.

CCW LOOP "C" COMPONENTS FOR WHICH i
!

J NO SEISMIC REQUIREMENTS WERE SPECIFIED
!! -

INLET
HEAT EXCH/iNGER NOZZLE SIZE l'

..

a

CENTRAL SAMPLE PANEL COOLERS 2" t:
PACKAGE

BORIC AClD EVAPORATOR PACKAGE 1"
SAMPLE COOLER ;,

WASTE CONCENTRATOR PACKAGE 1"'

'

SAMPLE COOLER

STEAM GENERATOR BLOWDOWN SAMPLE 3/4" |
COOLER i

!
STEAM GENERATOR BLOWDOWN VENT 3/4"

'

CONDENSER (NORMALLY lSOLATED)
i 7

,

'
'

u
. . .

. . . ..

, - - - ,
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Diablo Canyon Unit 1
,

.;

I *

t Component Cooling Water System-

Phillips Building Room P-118

Bethesda, tiaryland

- January 28,.1983

.

IllSTRUMEt!T CLASSIFICATIONS

AT DIABLO CANYON POWER-PLANT

At:0

THEIR APPLICATI0f! TO THE -

COMP 0HENT'C00LitiG HATER SYSTER

a

.

Presented"By
'

T.N. Crawford-
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|

- INTRODUCTI0ft --

- .

I am going to describe the PGandE Design Philosophy for. Instrumentation

as it applies to Diablo Canyon. I will then describe- how we actually
'

.

classify instrumentation,-and how it complies with industry standards '

and NRC regulations and guidance. Next, I will give a short history of-

our Classification Systen. Finally, I will describe how that - ,
'

,

Classification System is implemented in the Component Cooling Water

System.

|+

1

I

a e

!
.

,

.

9

e

~
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DESIGN PHILOSOPHY -

(Slide 1) _.

In keeping with Criterion 1 of Appendix A to 10CFR50, if we were
'

,

unconstrained by any other standards, we would develop six instrument-
,

classifications from the most important function to the least. They

'
would be:*

.

(1) Those devices whir;'~i actually perform safety functions'themselves;.

(2): Those devicer which the operator uses to perforn marual safety

functions;

.

(3) Those devices that tell the operator.the condition of the vital'

systems; -

(4) Those devices that tell the operator if the safety systems are

working:

(5) These devices which the operator needs to troubleshoot the safety

systems:
.

i

'

and finally
.

(6)- Those devices not involved in safety systems..

aus

0035L/0068P-3
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In actuality, our classification systems do directly parallel standards -

and regulations, so it is impractical to have 6 classifications. But -.

. remember this logic, because you will see that the first two levels

closely match our Class IA; the second two' closely match our Class IB; '

,

and the third two are not safety related. .
,

-

Classification -

.'
,

The design classification of instrumentation at Diablo CanyonLis

specified by Design' Criteria Memorandum M-3 titled " Design Class I

Instruncntation" . The original version was dated March 18, 1971, and

the current revision was dcted March 5, 1980. The first classification

that.it identifies is Instrument Class IA.
.

'

,

Instrueent Class 1A

(Slide 2)
f

| ' Instrument Class IA instruments are those which are required to

accomplish the functions of the P.cactor Protection or Engineered Safety
~ '

. Features Systems.
i

Simply stated., any instrument which performs a function which is ' '~

necessary to complete, a safeguards actio'n is" classified as Instrument

Class IA.

|

|
t

!

|

0035L/0068P-4
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,

This parallels the definition of IEEE Class IE electrical equipment.. -

Class IE is ~ defined as "The safety classification of electric equipment; .
,

and systems that are essential to emergency reactor shutdown,
'

containment isolation, reactor core cooling, and containment and reactor
.

~

. heat removal, or otherwise_ are essential in preventing significant

release of radioactive material to the environment." _(IEEE Standard
*

308-1974).' "-.

Although not specifically stated in the explanation, the instrumentation

which performs a safety function can be an operator controlled device if

manual action is an acceptable way of performing the safety function.

Instrument Class IA complies ~with 10CFR50 Paragraph 50.55 a (h), which

-requires compliance with IEEE 279.

/ ,

Instrument Class IA totally envelopes IEEE Class IE as defined in IEEE
|

Standard 308-1974. The electrical portions meet IEEE 279, 323, and 344

-as appropriate. There does not appear to be any industry standard with

which to conpare our requirements for the mechanical and pneunatic

portinns of.IA.,

~

Class IA instrunents are seismically and environnentally qualified, meet
.

~

single failure criteria, and have Class IE power.
. .

.

.

Instrument Class IB,

(Slide 3)

0035L/0068P-5
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Instrument Class IB instruments are those which. provide Post Accident -
.

Monitoring functions. This. classification meets the requirements of.
_

.

USNRC Regulatory Guide 1.97, Revision 2. 'It-is. broken down into the

types defined in the Regulatory Guide. They are: '

.

.

.

L Type A - Those instruments that provide information required to take

preplanned manual actions. Type A instrunent are seisnicallyf '

,

and' environmentally qualified, meet sing'le failure criteria

and have Class IE power.

Type B - Those instrunents that' provide information to monitor the~

. process of accomplishing critical safety functions. Type B

instruments are seismically and environmentally qualified,
.

meet single : failure criteria, and 'have Class IE power. '

,

,

Type C- Those instrument that indicate the potential for breaching or

actual breach of barriers to fission product release. Type C

instruments are seismically and environnentally qualified,

neet single failure criterie, and have Class IE power.

..

Type D - Those instruments that indicate the performance of individual

safety systems. Type D instrunents are seismically and
.

environmentally qualified, and have Class IE pcwer.
'

.

.

Type E - These instruments that provide information for use in

determining the magnitude of the release of radioactiva,

1 materials.

0035L/0068P-6
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These classifications were written to meet. Draft 2 of Reg. Guide 1.97, e

Rev. 2. We are in the process of revising cur criteria to precisely ..

comply with the issued Reg. Guide. It will be issued before June 1,

1983, as required by the Reg. Guide. We, like others, are having '

,

.. delivery problems with qualified stcte-of-the art devices, .and the

physical plant does not yet fully comply with the issued Reg. Guide.

.
-

,

Instrument Class IC

(Slide 4)

Instrument Class IC instrumentation is all instrunentation which has no

safety function, but is attached to a Design Class I pressure boundary.

It does not parallel any current industry classifications. Class IC-

.irstruments are seisnically qualified to maintain their pressure

boundary. ,

We are addressing this in the ISA SP67.07 committee, which I am a neeber

of, but we aren't really there yet. The ccanittee is liniting its work

to in-line devices, but PGandE also addresses offline devices.

.

~~

(Slide 5)

' ~~ All instrumentatinn not covered by these classifications' is Instrument

Class II, which perform no safety function.

.

Before I go on, I would like to make a clarif,ication on a point that may

be confusing. All valves with actuating devices on them have two

0035L/0068P-7
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!

classifications. The instrurent classification applies only to -the -

actuator. Tha piping classification applies only' to the valve. It is -
,

entirely possible to have an Instrument Class II, Piping Class I-valve,-

and vice-versa. The Instrument Class II valves which you see on the .

Class I piping'in the Component Cooling Water System are indeed Piping
'

.

Class I valves.
i

4

.<

I would like to cap;ulize the minimum requirements for our

classifications.

(Slide 6)

(This slide is a copy of the natrix from our design criteria meno and .
,

not all the :nfornation here is gernane to the discussion at hand.)
'f

s

Instrunent Class IA and IB, Type A, B, C, and D instruments are

seismically and environnentally qualified, and have Class IE power.

This diagran shows the criteria for Type D to be emergency power. Our

energency power is Class IE. Class IA and 18 Types A, B, and C neet

sinole failure criteria.
-.

I would like to address an area which I know has ccused considerable
-

.

-debate. That is the area of contingency actions.

.

Our'Instrunent Class IB Type A is the classification which we allot to
i instruments which the operator uses to perform manual safety functions.

The verbiage in our Design Criteria ffemorandum is " preplanned manual

,

0035L/0068P-8
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actions". In actual implementation, we refer to Regulatory Guide 1.97 - -

-
.

Revis1on 2, which calls Type A variables:
.

,

"those variables to be monitored that provide the primary
'

>

.

- infornation required to permit the control reor operator to take,

' specific manually controlled actions for which no automatic control

is provided and that are recuired for safety systens to accomplish*
,

their safety functions for design basis accident events. Primary

information is information that is essential for the direct;

accomplishment of the specified' safety functions; it Joes not

include chose variables that are associated with contingency

action; that may also be = identified in written procedures."

,

As I said earlier, our revised criteria meno will use this- definition

precisely. -

We de#ine contingency actions as actions for which capability is

provided to diagnose and c- <ect system problems, but which are not part

of the direct accomplishnent of the safety furction. We believe this is

consistent viith the regulatory guic'ance, and it is consistent with the

design philosophy I described earlie.

" '

I would like to point out that Instrument Class II is simply a

It is not ne'essarily a measure of thefunctional classification. c

avai-lability of the device. There are nany Instrument Class II devices

in the plant which have been seisnically cealified, and are wired and
,

powered as IEEE Class IE devices. Some are even redundant. This goes

0035L/0068P-9
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to a very conservative PGandE ohilosophy that reouirements are only - ' -

minimums; quality should be commensurate with importance regardless of - -

which box it fits into. This is important enough for ne to restate it.
. .

These are classificatiens which fit into little boxes to comply with NRC .

.

_ requirements. PGaadE has.many devices which under our old -

classification were seismically qualified, wired and powered as IEEE
4

C'. ass IE, but which have been reclassified as Class II to conform with ,
,
, ,

NRC definitions. The Component Cooling Water Surge Tank Level Switch,

which apparently sparked the centroversy at hand, is just such an

instrument. It performs a contingency function and is therefore not

Instrument Class IA or IB. As you will hear later, it is used in an

ebrorral ccedition procedure, snd rot in an emergency procedure. It is,

however, provided with IEEE Class IE power, and inputs into a

seismically qu'elified ann.unciator.
,

HISTORY

(Slide 1 Pepeat)

I would like to share with you the history of our design classification
, .

system.

-
.

The original design criteria neno was written in March o'f 1971 to drafts
"

of AHSI N18.2. Instrument Class IA was reserved for those instruments'
,

,

defited in Sections 5.3 and 5.5 of N18.2.

.

00351./0068P-10
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.

Instrument Class IB was everything else involved in safety functions;' -

that is, the next 4 items on our philosophy list. Although some -

,

specific minimum criteria were given, the unwritten criteria was the
,

.

embodiment of GDC 1: " Quality commensurate with its function."
.

.

In December of 1976, the NRC, Region V, was auditing us and found

,
inconsistencies in the wiring of IB instruments, and asked what the4

s '-
criteria were. Since we couldn't provide a single set of criteria, we

agreed that an overhaul was in order.

In 1977, we wrote Design Criteria Femo M-3,. P.evision 1, putting all

devices which oerformed safety functions into IA, and paralleled Class

IA to IEEE Class IE. We relabeled Class IB as devices used for

" Peripheral Control and Monitoring of Safegur rds Systems" with

requirements consistent with the importance, to be determined on a case

by case basis. None of it was called IE, but we wired it, powered it

and qualified it as if IE if we felt it to be appropriate.
.

After Tf!I, I participated in the Staff-Industry Meetings on Reg. Guide

1.97, Revision 2, and when I thought that.it was basically firn (Draft
''

2), I rewrote our Criteria itemo M-3 to make IB reflect the Draft

Regulatory Guide. The upgrade to the physical plant (which is still in
''

progress) has been minimal.-
. .

Our blass IB previously included peripheral control and some diagnostic

ncai sering. When we made it match the Reg. Guide, there was no place

for these functions. Fron a classification point of view, they became

,

| 0035L/0068P-11
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Class II. But they will still be available when we think the operator -

needs then. The surge tank level switch is just such a device. - -
,

.

.

>

4

.. .
.

.

#

.

/

.

..

-
.

.

.

.

i

-
i

I
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IMPLEME!!TATION IN THE CCW SYSTEM -

._

,

I would now like to describe how we implement these classifications in -

the Component Cooling Water System.
~

.

*
,

(Slide 7)
.

4
- ,

,

This slide shows the system diagram which Mr. Connell showed you

previously. I will go through each classification, and show you which

instruments in the system fit that classification and why.

(Slide 8)

This slide shows the Instrument Class TA automatic functions in the

Component Cooling Water System.

There are no Protection Systen signal initieting (IA) instruments in the;

systen. There are several system automatic functions which are

initiated by devices outside of the system.
!

*~

A Safety Icjection Signal is initiated by LOCAs and Main Steam Line

BreaksorHighContainmentPressure(3'PSIG). It starts all of the

''
component cooling water pumps and opens the cortainment ' fan coolerI

~ '

valves, FCV 360 and FCV 366.
q

| -

I
i

l

| 0035L/0068P-13
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t

The Phase A containment isolation signal is initiated by the Safety -.

Injection Si nal _ and it' isolates various containment isolation valves -5

on the C header.
.

.

The Phase B containment isolation signal is initiated when Centainment -

,

Pressure exceeds 22 PSIG. It closes the remaining containment isolation

valves, and isolates Header C itself by closing FCV 355.
,,
,

(Slide 9)

In addition to the automatic safety functions, there is one manual

safety function which this slide shows. That is the system changeover

when one goes onto RHR. fiost of this is accomplished locally, but.the

radiation dose levei is such that access to the RHR heat exchanger

valves is not feasible. Therefore, those valves, FCV 364'and 365, are

remote menuel valves, and are Class IA.

(Slide 10)

This slide shows the Instrument Class IB devices.
. .

Since the only manual safety function is the RHP. realignment, the only
''

IB Type A instrumentation would be that used for such a realignment.
'

The operator makes this change when he goes into the recirculation ecde
,

after a LOCA. The IB Type A instruments for this fcnction are Refueling

Water Storage Tank level and Cont:%mnt Eecirc. Sump Level, neither of

which is in the CCW Systen.

0035L/0068P-14;
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.

There are no Type B or C variables, by definition, and by comparison . -

with Table 2 of Reg. Guide 1.97, Rev.-2. -

,

There are two Type D variables. Reg. Guide 1.97, Table 2, lists .

* ,temperatt.re and flow to vital components. These are used to determine.

if there is adequate flow to vital components, and to insure that tne
* heat exchangers are doing their . fob properly. Diablo Canyon has added.

the C header flow just to be on the safe side. All of'these devices are,

seismically and environmentally qualified, and have Class IE power

;

There are no Type E variables on the system.

All of the remaining instrumentation physically on the system is Class
'

IC. 'There are many devices, none~of which have a safety function, so

I'll not discuss then here.

-(Slide 11)

I would like to discuss other devices which are not Class IA or IB vhich
,

we feel are important. Most were Cit 3s IB under our old definition of
.

" Peripheral Control zod Monitoring." They don't, however, fit our

i current definitions of Class I devices (except IC as appropriate). This

slide shows some of those devices.
. .

We have the ability to autonatically makeup the surge tant with

redundant Instrument Class IC controllers and the Instrument Class II

control valves.

;

0035L/0068P-15
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'

We have the Class IC 'l'ow alarms on the surge tank which I discussed -

earl {er. They are functionally redundant, and are powered as Class IE. -

We feel that the determination of the surge tank level is an important

diagncstic tool for leak detection.
,

-

,

Although I didn't show them on this diagram we have Class IC flows

indicators on ever,' significant heat exchanger on headers A and B. We '
,

,

also have a flow indicator on every heat exchanger'on the C header which

has a line size over 2", except for one which is isolated by a

containment isolation | signal.: Some of these are local, and some are on

the Main Control Board. These allow the operator to quickly locate and

isolate leaks.

. Although our design basis is the abili.ty to operate given a long term

single failure where the operator goe's down and manually isolates the
1

systen halves, we felt-that it would be wise to provide innediate

capability to cut in or out heat exchargers. Therefore, we have notor

operators on the discharge valves for the heat exchangers (FCV 430 and
1

! 431). They are Instrument Class II, but are seisnically cualified, and
- powered and wired as Class IE devices.

| - .

We bave Class IC radiation ronitors on the system to detect radioactive
' ~

leaks into the systen. These monitors also isolate the system vent as a
| . .

! precaution.

.

.

! 00351./0068P-16
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'

In summary, the Instrument Classification System for.Diablo-Canyon meets -

'

all applicabie-standarcs, regulations, and guidance, and the actual . .

implementation is more conservative than the classifications themselves. .
'

.

.
.
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. LIST-OF SLIDES USED IN T.H. CRAWFORD's PRESENTATION' - -
,

..

-Slide 1: Diablo Canyon Instrumentation Philosophy .

.-

,

Slide 2: Instrument Class IA -

.

.-. . ,

. Slide 3: Instrument Class IB .

i

. Slide 4: Instrument Class IC

<

Slide 5: Diablo Canyon Instruraent Classifications

.

'

- Slide 6: " Table 1"
'

I

.
,

t' Repeat of Slide 1 Diablo Canyon Instrumentation Philosophy

.

Slide 7: CCW System Basic Arrangement-

h Slide 8: Class IA Autenatic Functions
> ..

1

Slide 9: Class IA lianual Functions
| -

.

!-

Slide 10: Class IB Functions (All Type D)'

,

*
;

;

; Slide 11: Contingency or Convenience Devices
!

:|
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. LIST OF SLIDES.USED

- IN- T.N : CRAWFORD's PRESENTATION
-

.

Slide 1: Diablo Canyon Instrumentation Philosophy .

.

'

Slide 2: Instrucent Class IA
,

,,

'

Slide 3: -Instrument Class IB .

-

i.

Slide 4: Instrument Class IC

Slide 5: Diabic Canyon Instrument Classifications

Slide 6: "Tctie 1"

/

Repeat of Slide 1 Diablo Canwn Instrumentation Philosophy

Sit:u 7: CC'd System Basic Arrangement

,

essese. e

Slide 8: Class IA Autocatic Functions

o.

1.

Slide 9: Class IA Manual Functions'

+.
.

Slide 10: Class IB Functions (All Type D)
,

.

Slide 11: Contingency or Convenience Devices
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: DlA3LO CANYON
.i ll\ STRU \/ E x- ATIO \ PFILOSOP 4Y .

; e
*t

MOST IMPORTANT ;

<,

q
.

p o DEVICES WHICH PERFORM SAFETY
!! FUNCTIONS THEMSELVES '

o

! O DEVICES WHICH THE OPERATOR USES TO
PERFORM MANUAL SAFETY FUNCTIONSjj

L o DEVICES TO MONITOR CRITICAL CONDITIONS

1 .o DEVICES TO DETERMINE IF THE SAFETY
SYSTEMS ARE WORKING

,

O DEVICES TO TROUBLESHOOT SAFETY.

SYSTEMS- .

;

O DEVICNS NOT INVOLVED IN SAFNTY
'

SYSTEMS
!: '

LEAST IMPORTANT ,

'

'. '.
'

1
. ..
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I \lST 9U V ENT CLASS IA> ,

i
-

'

o DEVICES WHICH ACTUALLY PERFORM
SAFETY FUNCTIONS

t:
1) lNPUTS j4 .

.
. 2) OUTPUTSi

I 3) MANUAL ,

-

i

ONRC.

i :

I
- MEETS 10CFR50, PARA. 50.55 a(h) i

- MEETS SRP CHAPTER 7.1,.7.2, 7.3, AN D 7.4.
,.

O INDUSTRY
,

- MEETS IEEE 308-11974 |
|,

,

| - MEETS IEEE 279,323, AND 344
- NO STANDARDS FOR MECHANICAL / PNEUMATIC

PORTIONS
j.

| r r,

.
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~ l \ STRL V|ENIT CL. ASS IB !

i

O INSTRUMENTS TO ASSESS PLANT I
1

CONDITIONS
:

; TYPE A' PREPLANNED MANUAL ACTIONS
TYPE B SAFETY FUNCTION ACCOMPLISHMENT
T PE C' BREACH OR POTENTIAL BREACH

i TYPE D: SAFETY SYSTEM PERFORMANCE
,

TYPE E RADIOACTIVE RELEASES
!

._ ..

ONRC
"

- MEETS R,EGULATORY GUIDE 1.97, REV. 2,>

DRAFT 2.

-
.

:

- WILL MEET R.G.1.97, REV. 2, FINAL '

VERSION, BY JUNE 1,1983
,

e INDUSTRY '

- ENVELOPES ANSI /ANS 4.5- 1980 AS
MODIFIED BY R.G.1.97, REV. 2

. . 3

-

,.

"
. . - - -

,
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1

I \ ST 9LLV EN T C1. ASS IC .

!;

I

i
'

, __o ,1NSTRUMENTS \X7i-ilCEflVIO5TlVIAINT^lN A-
SYSTEM PRESSURE BOUNDARY

'

;

: 0 NOT SPECIFICALLY ADDS:ESSED BY NRC OR
INDUSTRY STANDARDS OTHER THAN.
' REFERENCES IN THE. APPLICABLE PIPING ,

.

CODES
- ;

.

o ISA's SP67.07 WILL ADDRESS INLINE DEVICES

t
"

:

.
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DlAB O CANYON
i ||\ STRU V E\T CLASSIFICATIONS
: n

i IA o DEVICES WHICH ACTUALLY PERFORM I
SAFETY FUNCTIONS:

1) INPUTS.

'2) OUTPUTS'

3) MANUAL
'

'i
"

.IB o INSTRUMENTS TO ASSESS PLANT -

CONDITIOj\lS.
,

TYPE A iPREPLANNED MANUAL ACTIONS
'

TYPE B i SAFETY FUNC-TION ACCOMPLISHMENT;

: TYPE C BREACH OR POTENTIAL BREACH
TYPE D iSAFETY SYSTEM PERFORMANCE
TYPE E RADIOACTIVE RELEASES !i

t

IC 0 INSTRUMENT WHICH MUST MAINTAIN A ;-

SYSTEM PRESSURE BOUNDARY !

II o NOT REQUIRED'TO PERFORM A
'

SAFETY FUNCTION s

i

|-3. .

. . . .
.

,

. m.
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TABLE 1
-

Classification
~

IA IB IC |

Type

Criteria A B 1 D E
.

2 2 2 9
1~1. Seismic Yes- Yes Yes Yes Yes' No I;o

. -

2. Single Failcre Criteria- Yes .Yes Yes Yes ' No No No
,

3. Environmental Qualification Yes Yes- Yes Yes Yes No No -
,

3
4. Power Source IE IE IE IE EMR EMR _ _

- - - - - -

5. IEEE Clrssification IE
.

5 5d OD 004 4 conCon Con .

6. Display Type -

Rec gec pec6 Ind Ind '6 6 -

7. Display Method -

Yes Yes Yes No No ' No -
8. Unique Identification -

3
9. Periodic Testing Yes Yes- Yes Yes Yes No No-

.

Notes:

1) Applies to function. All devices must'have qualified pressure boundaries if
applicable to Class I Piping.

2) Seis:: tic qualification for after seismic event.

3) EMR - Emergency Power, need not be bettery backed.

4) Con - Continuous Display. Intermittent displays such as data loggers and-
scanning recorders r.ay be used for multi-point parameters if no significant .

trusient response can occur inside the recording interval. j
,
,

I5) CD - on Demand.
.I

6) Rec - Recording for those parameters where trend or historical information j
~ is required to monitor the function. |

7) Ind - Dial or digital indication.

8) Effluent release monitors require recording, including effluent radioactivity
monitors, environs exposure rate monitors, and meteorology monitors. ,

!

9) Radiation monitors shall be periodically tested. |'
-

6'

I
,

!

!

:

.
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CCW SYSTEM BASIC ARRANGEMENT

CLASS il ' CAT - ' -

3, (TYP) J [
CLASS | CrA j|']

-

| "A"ilEADER (VITAL),
__

L rCy .
.

*
HE 430

a r

# -

"r" SIGNAL j'
f-> CCW HX 1 1 m m-

fi CCW PUMP 1 1 CCW PUMP l 2 CCW PUMP 13
*

)
,"C" HEADER (NOH VIT.Mi

'' ) 3 .i SALlWATER FCV
366

Y 'l
> CCW HX 12- - s-

. y 2, t_,

L- L K, . .

"B" HEADER (VITAlbe / N , .,

N N / > 4
"

#

0 j.4

CAT-
'

CHEM ADDITION
'A' "li' TANK (CATI

,

'. ') SURGE TANK

!' __rg
d,' "A" HEADER (VITAL USERSn -

g'
PLUS POST-LOCA SAMPLE COOLERS

MAKE UP
,

=
._

'

( "C' HEADEF:(NONMITAL USERS) ( f;-'

y[
.

"B" HE ADE R (VITAL USE RS) 7-
'
,

F %

i
b L

, , _' _ . . .

6
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CLASS IA AUTOhTIC FUNCTIONS
[

'
t

M.

' " #* '

"A" HEADER (VITAL) .

. '. I FFCV
iRE 430 -

,

(Mf,Q . CLOSE ON CONTAINP.1ENT ;
' I!,OLATION PilASE B Ig w CCW 'HX 1 1 s- g" |

} CCW PUMP t 1 CCW PUMP 1-2 CCW PUMP 13 '

') AUXILI ARY Sd y3 ' 3 3ON 'g

k
-

SAL 1 WATER FCV
SIS 356

w CCW HX 12 -s-
[

4 V l '
7. 7. L X-

M

f ( s "B" HEADE R (VITAL)--Yb.% N /

4 -

CHEM ADDITION
'A" "B ' TANK (TYP)

f
,

,

SURGE TANK 8

/\ .Ya '
FAN COOLERS }---I e CV 366 / /

OPEN ON SAFETY INJECTION SIGNAL
,

MAKE UP
,

*
L
#

f CLOSE CONTAINMENT fg ISOLATION VALVES ON g

,
PHASE A AND PHASE e

I

!
--N | FAN COOLERS H

FCv aso '
_

OPEN ON SAFETY INJECTION SIGNAL 8

i
4 1

*t
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I.-

CLASS ID FUNC. .JNS ( ALL TYPE D) ' ' '
: t.

r

"A" HEADE R (VITAL) .

.

"P" SIGN AL '

~ >- CCW HX 1-1 , . - -

CCW PUMP 11 CCW PUMP 12 CCW PUMP 1-3
"C'* HE ADER (NON-VITAL) i

AUXILIARY) 3 ) S AL1W ATER F

-e CCW HX 12 v

~
'

"R" HEADE R (VITAL)c c 3 m
4 { } 'S'' '

O 0}
O

,

CHEM ADUITION
' A" "8 * TANK (TYP)

:, URGE TANK

'f 1 T , e*A" HEADE R (VITAL USERS) y g
,

!
MAKE-UP,

,

( "C" HEADER (NON VITAL USERS) d

.

"B" HEADE R (VITAL USERS) -

10
.

.

e
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CONTINGENCY OR CCai4VENIENCE DEVICES
.s

,

' #" ~

"A" HE ADE R (VITAL)_,
_ _ _

;

.
* FCV

F4 E 430

'
"P" SIGN AL

"
, -w CC# HX 11 --

CCW PUMP 11 CCW PUMP 1-2 CCW PUMP 13
,,

_

) ) ) [ EALIVJAYER FCV,

i~ ) 356
- - > CCW EX 12 --

'| i
a _/ X- - - @4
!i

__3 g "B" HE ADE R (VITAt )f. , N, . ~ ,
e f

s -

,

q_ ), >jy
-

- n ,

3 .

'
'

: - CMEM ADDITICN ,

-^ * ' 1 ANK (TYP)
toA- ts ts _ -.HiA

4.g; x x ,

.J L0A ) ,

"A" 8tEADER (VITAL USERS) =[ (y ,

'P

3___. .. rpm.UP
,

,r tcv ro' d'

s * C HEADER (NON-VfTAL USERM d (
>

'
i

"B" HEADER (VITAL USERS) -

18

I-
t

. s - ,

J

I % 0
o
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Diablo Canyon bait 1

C::::ponent Ccol!ng Water System,

' Phillips Building - Room P-113~

.

Bethesda, Maryland-

Jacuary 28, 1983
'
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BASIC OPERATION

OF TiiE

C0f tPONENT COOLING WATER SYSTEM

INCLUDING CONTINGENCY MODES OF OPERATION,

.

*Presented By

Jim Tin 11n-

1
-

.

!

l . ' .
!

.

|
,

.

(

;

!-

0036L/0068P ~l -

_

.

t
-

*
,- , - . . . , - - - -

*^
.. - . - . ,

*
. - - - - _ . - -



< __ . . . _ . . _ . . _ - . - _ . . _ . _ . . ._

Introduction
.

Jim Tinlin holds a currsnt Snior Operater Licanse en COPP Unit 1, and has had-

previous experience as a simulater instructor at Westinghouse Nuclear Training

Center, Zion plant.
-

e

.

He is currently acting in the Capacity of Training Coordinator in the
.

.

.

Operations Training Section. .

This presentstion will cover Dasic operation of the system, including

centh;:ncy acticns dring abner =al operation, and c=crgency cperations.

.

.
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|
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I. PRESENTATION -

A. Normal Operation of the CCW system is broken into two basic

catagories: At power and plant cooldown.
.

, 1. ' At power operation (Slide 1): . During normal . operation, the

system heat load is removed by operating two CCW pumps and one

-, CCN heat exchanger. All heat loads may be supplied by cooling

water, althbug~n not all will be. Components which are not used

during normal operation are those such as RHR heat exchangers,

safety injection pump seal water coolers, etc.

The standby best e.vhenger will be available fer icadiata use

by being filled / vented and pressurized up to the outlet valve.
.

All pump suction valves, crosstle valves (both suction and *

discharge, and heat exchanger ' crosstie valves) will be open.

tiormally, to equalize run' times, the pumps and/or heat

exchangers are changed over weekly. This ensures operabllity

of the system and enhances overall reliability and equipment

availability.
,

.

| 2. Dur'ing plant cooldown (Slide 2) the idle heat exhanger and '

standby CCW pump is placed in service due to the increased heat

load on the system by the RHR heat exchangers.
i
:

.

Once the Reactor Coolant has been cooled down to less than

140 F the CCW system can be returned to its original
i

configuration.
,

| .
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B. Abnormal Coeration of the system is broken down into two basic
-

centingency ac'.bns:

1. (Slide 3) High heat exchanger outlet temperature will alarm at
'

the control board (120 F) to clue the operator into the fact .

that either excessive heat load has been placed on the system

or a flow reduction has occured.
,

.-.

..
.

The operator has several immediate actions he will perform: ,

a. Check the temperature indication on the control board to

verify the condition,

'

b. If the heat load is too high, the standby heat exchanger -

'

will be placed in service.
,

|

l.
' c. ASW fic..s will be checked to ensure sufficient flows.

2. CCW 1eakage out of the system will be indicated by either low

| CCW surge tank level alarms or CCW low header pressure alarms.

>-

Automatic actions that will occur on the above are: Standby

CCW pump starts and/or makeup valves open to raise CCW surge ) ^

i.

| tank level. .

! ,.

,

.

~
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Ic"wdiate epeator actions includei

a. Verify automatic actions take place, if they don't the
.

operater will manually perform them.

b. Start an additional makeup water transfer pump if required
"

(one normally running),-

If level is lost in both halves of the surge tank, tripc. <

the reactor and reactor coolant pumps.,

J

Subsequent acticas include:

.

a. If level is lost in only only half of the surge tank, -

i separate the system and run the system on one " train".

i

b. (Slide 4) determine the source of leakage and isolate.

C. Emergency Ooeration is considered to be during a LOCA ard Post LOCAi

conditions.
%

.

|', 1. During a LOCA (Slide 5) a safety injection signal starts all -

three CCW pumps to protect.against a single active failure.

Also, during a safety injection signal a' Phase A containment
i

! isolation signal is generated which isolates most process lines
1

in an[i out of containment which will significantly reduca'the

normal heat loads.

.

O
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i
l

i

1

l
If a Phase B containment isolation signal is generated (as - '

during most large LOCA's and certainly during the design basis

LOCA) the miscellaneous header 'C' su'pply, Reactor Coolant
-

Pumps, and vessel supoort pad coolers are isolated.
.

\.

Operators are required, during a LOCA condition (EP OP-0), to

verify the above conditions occur and manually back them up if -

'

necessary. -

2. Post LOCA conditions (Slide 6) require the safeguards systems

to be separated into redundant trains to prevent loss of the
'

entire system in the event of a single passive failirre. This

procedure specifically states ~when this must be done and the
"

valve lineups required. -

Basically, both heat exchangers are in service _(one supplying

each vital header), one pump is aligned to one vital header and

the other pump (s) are aligned to the other vital header (and/or*

header C as necessary).
.

>'
! If a failure has occurred on header C (Slide 7) the loop will

.

be manually valved out of the system to maintain the integrity-.,

, ,y
of the vital loops A and B.

|
,

I

|.

'

.

|

)
.
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REFERENCE
-

1. Plant Manual, Yo?umi' 2 (Operating Procedures), OP-F2 CCW System,

'

: 2. Plant Manual, Volume 3 (Emergency Operating Procedures) EP-0P-11 Loss of

Component Cooling Water.
'
, .

3. Plant Manual, Volume 3 (Emergenc'y Operating Procedures) EP-OP-0 and

EP-OP-1 Safety Injection and LOCA.

4. Plant Manual, Volume 11 (Annunciator Response Manual), Annunciator

windows PK 01-06, -07, -08, -09 (Various alerns associated with CCW

system).
.

.

5. Diablo Canyon Power Plant Piping and Instrumentation Drawings 10E014:

CCW System.

I

s

.

k

.

.

b

.

O
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LIST OF SLIDES USED -

IN JIM TINLIN'S PRESENTATION

Slide 1: CCW System Normal Operation c
'

Slide 2: CCW System Normal,Cperation During Cooldown >
.

,- .

Slide 3: CCW System Abnormal Operation

Slide 4: Typical Component Isolation Arrangement

Slide 5: CCW System Safety Injection ("S" Signal)
. .

.

Slide 6: CCW System Recirculation Post-LOCA (with "C" Header)

Slide 7: CCW System Recirculation Post-LOCA (without "C" Header)

|
,

f Y

3 '

."

S

e

' '
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CCW SYSTEM NOnMAL OPEF1ATION
.

CLASSil ' CAT
'

(TYP)
CLASSI M'

' #~
"A" HE ADE R (VIT All

,
\[ llE

_ _ _

,, .
_

FCV
430 .

| _
i-e

|
-- "P" SIGN /,L

il / + CCW HX l 1 se-

CCW PUMP 11 CCW PUMP 12 CCW PUMP 13 ,, ,

-( AUXILIARY --
,

3 3 3 SALTWATER FCV.

3"
i ) [

+- CCVJ HX 1-2 -4-g, [
-

4.1

>
'

M s. . .

"B" HE ADER IVITAL)-
'

f- r g _ _ _ , ,i
-

/ 5 4g ]
'

4 I
.,

- CAT
'

CHEM ADDITION g
'A' "u' TAfJK (CATI - I

N X |
'

'l SURGE. TANK

> %, (l.
'

..

( "A" HE ADER IVITAL USERS) -
g

PLUS POST-LOCA SAMPLE COOLERS

MAKE-UP ,

,

4

( "C" HE ADER INON VITAL USERS) -h =
s

'
,

!

*
~B" HE ADE R (VITAL USE RS '

-

1

!

.
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CCW SYSTEM NOnMAL OPERATION DURING COOLDOWN
# CLASS 11 ' CAT -

4(TYP) ''_,

{ \'_ [tACLALSI*

* "A"tif ADEG (VITAL)
_,

b FCVg
430 23-\ , i1E

,

"P" SIGN AL--
s

1 1 20.
1" --* CCW HX 11 sk

CCW PUMP 1 1 CCW PUMP 12 CCW PUMP 13 ,
'

[ AUXlLIARY --
,

.! ) 3 3 SA L1 WATER FCV

|! .) 366
! ,

~*- CC)HX12 -V

1 15 2 16 3 17 . , _

,

24 '

i. . ._ _

"B" HE ADE R IVITAL)
| r r s .

'

% % /
, f~

' # \ ,; g
,

CAT

CHEM ADDITION
*A "It' TANK (CAT)

" SURGE TANK -
,

-!)h- "A" HE ADE R (Vil AL USERS) -( -(| (
PLtlS POST ~LOCA SAMPLE COOLERS

, MAKE UP .
,

( "C" HE ADE F1 (Nota VITAL USE RS) ---(

:

"B" HE ADE R (VITAL USE HS) -

2

*
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*
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TYPICAL COIAPOi]EllT ISOLATION AARANGEMENT

:) . ,

,

SUPPLY HE ADER gg,

ji 1 3 i.

l.
| |'

x- i

i i

' t
t

TYPICAL
COf.1PONENT j|

,

1 :

1 ..

!
'

X..

I:
I
'

t t
' IRETURN HEADER

ALL PIPING AND ISOLATION VALVES ARE CLASSI-

4
'

;

|
- i

'u {
~.. ,

,

- . . . .
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CCW- SYSTEld UAFETY INJECTION ("S" SIGNAL) '

i

CLASS 11 ' CAT 1
'

(T YP) .s,
.

5, .

' '.' CL ASS I I M !
k ' ' '

"A" HEAT,( R (V,lT ill i,

L ,Cv

HE 430

<-- ~l**. SIGN AL j

+ CCW HX 1 1 4 {
CCW PUMP 1 1 CCW PUMP 12 CCW PUMP 13

j "C" HEnDER (NON-Vir/.L)-

(5 AUXILIARY j--

) ) )
_ ( SAL 1 WATER FCV_,

) 366w

+ CCVJ HX 12 -in-

.

f g "B" HE ADE R (VITA. Ll_

/\ #
' )- . ; 4

- CAT -

f
CHEM ADDillON i

*N ~B' I TANK (CAT) t

SURGE TANK
g .

-( **A" HE ADER (VITAL USERS) -(#

PLUS POST- LOCA SAMPLE COOLE RS

. - t j)MAKE UP {

( "C" HE ADE R INON-VITAL USE HS) -- ( ~

'

,
-

"B" HE ADE R (VITAL USERS) -

5

j. gsgs '*t- - ?

?t-

|
'

,
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! CCW SYSTEM RECIRCULATION rOST-LOCA '(WITH "C" HEADEh,
,

CLASSil ' CAT
'

(TYP) ] ,'

,

CLASSI M !
*

"
!

" ' *

g "A" HE At F._R JVIT AL) j
,

'
- 430 23 -

j - ,

3 **P'' SIGa AL ;
- - -

.', 18 1 7C
"

{.
+

J + C&l HX 1 1 +
,

j CCW PUMP 11 CCW PUMP 12 CCJJ PUMP 13 ;-
,,_,

l| -( AUXILIARY p |
- - -

) 3 ) S'
SALTWATER FCV l. _ . .

356
.

3

+ CCU HM 1 1 +
1 1 2 16 3 1

, , ,

24b
~ .. . . . .

,

. f g "B" HE ADEli,(VIT Al.) {_ ,,

s - u

' ~ 4 |

CAT

CHFM ADDillCN
4, 'A" "B * T ANK (CAil

"'
SURGE TANK

PLUS POST-LOCA SAMPLE COOL E HS ,-(-- ( ."A" HE ADE R IVITAL USERS)

,,

MAKE UP
,

'

e,

( "C" HEADE R (NON VITAL USEllS) (

"ll" HE ADE R (VIT AL USE RS) - 6 |,

i
s . .

,

7
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CCW SYSTEM RECIRCULATION POST-LOCA (WITHOUT "C" HEADER)
CL ASS || r- CAT -

(TYP) I .

i
p, ,. '

4 L ' -
'

"A" HE/J)?R (VITAL) f
, ,,

_v
FCV ,

a
I1E 430 2

g

"P" SIGNAL [1B 19 20
D -+- CCW HX 1 1

CCW PUMP 1 1 C(,W PUMP 12 CC+l PUMP 1-3
"C" HE ' DER (NON VITAL)[ AUXILIARY

-- '
-

3 3 *) S ,
SALTV/ATER FCV

366
-.-*- CCU HX 1 1 +

1 1 2Y 16 3[ 17
t

n I. A o g

/ o.a~
i

, g "B" HEADEll (VIT/,1.)
g s /

#\ # -

,
4

- CAT -

*

CHEM ADDillON
4 'A""B") TANK (CA f)

7'

SURGE TANK~

\
- "A" HEADER (VITAL USERS) -( -(

PLUS POST-LOCA SAMPLE COOLERS
(

M A K E .UP
,

'
.

( "C" HE AdER INON VITAL USERS)
-~ '~~

'

.

'

"B" HE ADF R (VITAL USE RS) -

;f 7 j
!'

o
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