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1

{'li 1 UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

2 - - -

ADVISORY COMMITTEE ON REACTOR S AFEGU ARDS
3 SUBCOMMITTEE ON CATAWBA UNITS 1 AND 2O
4 Holiday Inn.

212 Woodlawn Road
5 I-77 South Exit 64

- Charlotte, North Carolina -

6 Sa,turday, March 5, 1983

7 The meeting of the Advisory Committee on

8 Reactor Safeguards Subcommittee on Catawba Units 1 and 2

9 was convenad, pursuant to recess, at 8:34 a.m.

10 PRESENT FOR THE ACRS:
WILLIAM KERR, Chairman

11 DADE MOELLER, Member
CARL MICHELSON, Member

12 M. TRIFUNAC, Consultant
P. POMEROY, Consultant

13

DESIGNATED FEDERAL EMPLOYEEa
14 R. MAJORs

15 ACRS STAFFS
C. MC CLAIN

16

ALSO PRESENT:
17 K. JABBOUR

R. O. SHARPE
18 R. G. SNIPES
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1O EE9CEIDIEEE
2 HR. KERR The meeting will come to order.

3 As you will remember, we are following a

O 4 rather crowded schedule. We will begin the session this

5 morning with the NRC presentation that originally
.

6 appeared on the agenda for 8:30 a.m. this morning.

7 Following that presentation, we will then begin with the

8 set of items that was scheduled last evening for 6:20

9 p.m., and we will follow the rest of the agenda items,

10 finishing at whatever time the presentation requires.

11 I should point out that we have had one

12 additional request for presentation from a member of the
i

13 public, and that will be scheduled following the

() 14 emergency planning item on the agenda.

15 We now have a discussion of open items in the

16 SER, and some other associated material by Dr. Jabbour.

17 MR. JABBOURa Good morning. I am Kahtan

| 18 Jabbour and I will discuss with you today the status of

|
19 the open items.'

20 As a result of the NRC cafety review of the

21 Catauba application, a number of open items remain to be

22 resolved. The staff review of these items will be

23 completed before a decision is made on issuing an

{} 24 operating license. The resolution of these items will
i

| 25 be reportei in supplements to the SER.

'

1
i
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1 (Slide.)

2 HR. JABBOUR The first item here deals with

3 the quality assurance and SECY 82-352. In order to

O 4 assess the quality assurance aspects at Catawba, the

5 P.egion II Staff is continually conducting an evaluation

6 of the applicant and its program for ensuring

7 conformance to quality standards in the construction of

8 Catawbs. This is a normal routine evaluation that is

9 conducted by the region. This regional evaluation is

to supplemented by the applicant's self-evaluation and the

11 results of any design verification that may have been

12 initiated by the applicant.

; 13 Parts of this quality assurance program have

() 14 been the subjects of meetings between the applicant and
|

15 Region II. A regional evaluation will be performed by

16 the region prior to licensing this facility.

17 I believe the ACRS Subcommittee has also heard
-

18 some discussion of this item yesterday by Jack Bryant

| 19 and Duke Power Company.

20 (Pause.)

21 MR. KERRa Why don't you just continue unless

22 we stop you for questions?

| 23 (Slide.)

() 24 MR. JABBOURs I will go through Item 2,

25 performance of the standby nuclear service water pond.

(
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1 The review performed by the staff of the Catawba

2 operations is based on a design temperature of 95

3 degrees F. at the inlet to the nuclear service water

O
4 system. Using the conservative methods in NUREG-0693,

5 the staff analyzed on a preliminary basis the

6 performance of the pond, assuming a completely mixed

7 model.

8 The maximum simulated temperature was 106

9 degrees F. The staff and its consultants are refining

10 the analysis that was done. Using more realistic

11 assumptions would indicate a temperature of 100 degrees

12 F.

13 The applicant has indicated that he is looking

14 into the haat exchanger's design and other equipment

15 design to verify if they can accommodats a temperature

16 of 100 degrees F. The staff is awaiting the results of

17 Duke's evaluation of this matter.

18 The third open item --

19 MR. KERR Excuse me. Is there any obvious

20 reason for the difference in the calculations or the

21 results of the calculations that you did and those done

22 by the applicant?

23 MR. JABBOUBa There is no obvious difference

24 except that the staff has used --

25 MR. KERRa I mean, the difference is obvious.

O
,
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1 It is five degrees. But is there any reason for the
[}

2 difference that you know of? You must have used a
,

3 different approach than they did.

O 4 TR. JABBOURs A different approach, probably.

5 The mixed model versus the stratified model.

6 MR. KERRs And you are convinced that your

7 model is better than his model? '

8 MR. JABBOURs It is more conservative.

9 MR. KERRa That wasn't my question.

10 (Laughter.)

11 MR. KERRa I am not interested in conservative

12 results; I an interested in valid physical results.

13 MR. JABBOUR4 I am not aware of Jhether it is

() 14 better or not.

15 MR. KERRa You are asking the applicant to do

16 something which is going to take a significant amount of

17 effort. Unless you feel that what you are requesting

18 has some physical basis, it seems to me you would be a

19 little reluctant to do that.

20 MR. JABBOURs Well, the staff has used

21 normally three different models, stratified, flood

22 model, or mixed model. I am not well enough versed in

23 the subject to say which model is better for this

[}
24 particular situation. I think we can answer this

25 question here at the full committee meeting, but I am

O
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(]) 1 not really in a position to say which model is better.

2 Maybe Duke may have some comments on this.

3 MR. KERRs We will see later on if they have

4 comments.

5 MR. MICHELSON: I have a question on the

6 performance of the pond. At temperatures approaching 95

7 to 100 degrees Fahrenheit, there is the possibility that

8 various fish or other occupants of the ponds such as

9 asiatic cisms could be killed by the sudden elevation of

10 temperature. To what extent have you accounted for this

11 in the possible plugging of intake structures or other

12 things of the.t sort? '

13 MR. JABBOUR I cannot answer this question at

14 this time.

15 MR. MICHELSON: I think again for the full

16 Committee meeting if you could just give a brief reply

17 then to address this question.

18 MR. KERR Also, find out if southern fish and

19 class are worried about 95 degrees. They might not be.

20 M R. MICHELSONa I think what you want to look

21 at carefully is the sudden change of temperature rather

| 22 than that particular magnitude of temperature.
|
'

23 MR. JABBOUR: The third item relates to the

() 24 in-service testing program of pumps and valves. This

25 item relates to a lack of information. The applicant

O
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1 has not yet submitted a program of pre-service and{}
2 in-service testing of pumps and valves. This program is

3 normally completed a few months prior to fuel loading,

O 4 and Duke will tell us when their program is ready.

5 The fourth item relates to equipment

6 qualification. Equipment qualification includes the

7 seismic, environmental, and pump and valve operability

8 program. For the seismic qualification, the staff has

9 reviewed the methodology and procedures contained in the

10 FSAR. The staff concluded that in general the

11 information meets the intsnt of current licensing

12 cri te ria . However, the procedures regarding single

13 frequency and single access testing versus multi-access

() 14 and multi-frequency tests are not totally consistent

15 with current licensing criteria.

16 The staff will conduct an on-site audit in the

17 next few months on this subject.

18 Regarding the environmental qualification, the

19 staff has recently requested information on the

20 applicant's program and its conformance to NUREG-0588.

21 The staff will also conduct an on-site audit to review

22 supporting information. In addition to that --

23 NR. KERRs Excuse me. What was the document

(} 24 to which you referred? NUREG-05?

25 MP. JABBOURa 0588.

f

;
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(} 1 HR. KERRs Thank you.

2 MR. JABBOUR On Janua ry 21st, 1983, the

3 Commission published a final rule on the environmental

4 qualification of electrical equipment. This rule deals

5 with the ef f ect of f ailure of non-safety related

.6 components on safety related components. The staff will

7 use this rule in evaluating Catawba.

8 The third item here is the pump and valve

9 operability program. The staff has reviewed the

10 information provided in the FSAR and found that in

11 general it is acceptable. However, the staff will

12 conduct an on-site audit to observe the as-built

13 configuration and.to review supporting documentation.

14 The progress on all these three matters will be reported

15 in the supplement to the SER.

16 The fif th item relates to the thermal design

17 procedures and flow measurements uncertainties. The
,

'

18 staff has reviewed the information in the FSAR regarding

19 the thermal hydraulic design methodology, and has found

20 it acceptable. ,The staff is currently reviewing the

| 21 information recently submitted by the applicant for the

22 Catawba DNBR design values.

23 The staff review will be completed about

() 24 mid-April, 1983.

25 Regarding the flow measurement uncertainties,

O
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1

[}
the applicant has recently provided a description of the

2 calorionetric flow measurement system that will be used

3 for the Catawba units. The staff is currently reviewing

O 4 this information, and will complete this review by,

5 mid-April, 1983.

6
,

HR. KERR Is that item open simply because of

7 the schedule?

8 NR. JABBOURs Yes, sir.

9 MR. KERB There is nothing particularly

10 extraordinary about it?

11 MR. JABBOUR Yes, sir. At this time we are

12 not aware of any particular difficulty in this area.

13 MR. KERBS Thank you.

() 14 MR. JABBOUR: The sixth item is

15 instrumentation of inadequate core cooling, which is the

16 TMI Item II.F.2. The applicant has provided partial

17 information on this subject. No information was

18 provided on core exit thermocouples and reactor vessel

19 level measurements.

20 The applicant has indicated that this

21 information will be provided prior to July, 1983. This

22 item relates to a lack of information on this subject.

23 Item 7 is pressurizer safety valve sizing and

[]} 24 low temperature overpressure protection. The concern in

25 the pressurizer safety valve sizing is that the analysis

O
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(]) 1 provided by the applicant takes credit for the first

2 reactor protection system trip. The standard review

3 pisn, NUREG-0800, as part of the defense in depth,

4 requires that the peak pressure does not exceed 110

5 percent of the design value following the second trip.

6 The staff has requested --

7 MR. KERR: Excuse me. I don't understand

8 "first trip" and "second trip."

9 MR. JABBOUR: The first trip -- when the first

10 overpressure trip is supposed to --

11 MR. KERRa An overpressure trip of what?

12 MR. JABBOUR Of the reactor system.

13 MR. KERRs Do you mean a " trip" or trip

14 " signal"?

15 MR. JABBOUR4 The trip signal is supposed to

16 open the safety valve to relieve the pressure. The

17 sta f f --
j

18 MR. KERR: Wait. I don't understand a signal

19 opening a safety valve. Safety valves are spring loaded

20 and open on pressure. I am missing something. Tell me

21 what I'm missing.

22 MR. JABBOUR4 We have a signal that is

23 supposed to actuate the safety valve to relieve the

() 24 pressure in the primary system.

25 MB. KERR One of us is confused, and maybe

O

ALDERSON REPORTING COMPANY,INC,

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

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



257

(} 1 both of.us, but signals open PORY's, out they do not

2 open safety valves, unless I misunderstand what a safety

3 valve is. Am I missing something?'
O

4 MR. RUTHERFORDs That is correct, Dr. Kerr.

5 HR. KERRa Are you referring to the

6 pilot-operated relief valve that is opened on a signal,

7 a PORV?

8 MR. JABBOURa Well, the item here says safety

9 valve sizing.

10 MR. KERRa The item says --

11 HR. JABBOURs I don't know what the difference

12 is between the safety valve and the PORV's. Maybe the

13 applicant could tell us about the difference between the

14 two items here.

15 MR. KERRs Do you understand the issue?

16 ER. SHARPE: Oh, yes, definitely. This is

17 Robert Sharpe. I think this is the second trip of the

'
18 reactor protective system. The first trip versus the

19 second trip.

20 HR. KERR But it is a trip signal to which

21 you refer --

22 MR. SHARPEs A trip signal.

23 MR. KERRa -- because if you are tripped, you

() 24 can't have a second trip.

25 HR. SHARPEa Well, you are into a --

,

|
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(}
1 MR. KERRs What is being tripped? Is it a

2 trip signal to the reactor shutdown system, rea ctivity

3 control? Or is it something else that is being tripped?

4 MR. SHARPE: It is a trip of the reactor

5 protection system.

6 3R. KERR4 50 when you say first trip and
7 second trip, you are really talking about the first trip

8 signal.

9 MR. SHARPE Yes.

10 MR. KERRa Because if you have been tripped,

11 you don't get a second trip, unless I don't understand

12 the nomenclature.

13 MR. SHARPEa Well, for conservatism the staff

) 14 is not giving us credit for the first protective trip

15 tha t would trip the reactor coolant system or would trip

16 the control rods.

17 NR. KERRa Okay.

18 MR. SHARPE: That turn the transient around

19 faster. We have to assume that the second trip is the

20 one that turns the transient around for conservatism.

21 MB. KERRa. This is because this appears in the

22 standard review plan?

23 MR. JABBOUR Yes, sir.

(]) 24 MR. KERR: And you guys just discovered this?

25 Why is this point at issue?

O
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(~ 1 HR. SHARPEs It is an issue that is several
'

%)g
2 years old.

3 MR. KERRs Okay.

O 4 NR. SHARPE: This has been discussed with the

5 staff, and we are continuing to discuss it with them.

6 ER. KERRs 5kay. s

7 MR. MICHELSONs Is the first trip the

8 anticipatory trip off the turbine? Or is this a flux or

9 something, the first trip you sre referring to here?

10 HR. KERRs or is it any first trip that you

11 cannot take credit for?

12 HR. SHARPEs It is any first trip in a

13 particular transient.

() 14 HR. KERRs You have to assume two trips before

15 you get an actual insertion of negative reactivity?

16 HR. SHARPEs Yes.

17 MR. KERRt Well, you learn something every

18 day. Continue, please.

19 MR. JABBOURs For low temperaturar

20 overprotection, the staff requested additional -

21 information and commitment for testing certain valves

22 and the applicant has indicated that information will be

,

23 provided by May, 1983.
l

(} 24 MR. KERRs Wait a minute. The item refers to

25 pressurized safety valve ". sizing." Now, I don't

O
,
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(]) 1 understand what the trip has to do with the sizing. Is

2 it that the sizing is such that it would handle things

3 if you took credit for the first trip? But if you can't

4 take credit for the first trip,.then you are concerned

5 about the valve sizing? Is that what the issue is?

6 MR. JABBOURs Yes, sir, because if the first

7 trip does not actua te, then we have additional heat

8 generation that has to be dissipated through the valves

9 and the sizing then has to deal with that.

10 MR. KERRs Is this sort of an extension of the

11 single failure criterion? Is that the way one arrives

12 at this conclusion that you cannot take credit for the

13 first trip signal? I am behind. I didn't realize this

( 14 was in the standard review plan.
~

15 MR. RUTHERFORD: It is beyond the single

16 failure criterion.

17 MR. KERRa No, I said is it an extension of

18 the single failure criterion to assume that the first

19 trip fails? Can somebody help me?

20 MS. ADENSAMs Dr. Kerr, Eleanor Adensam of the

21 staff. I don't know of anybody here who is really that

22 familiar with that aspect of the standard review plan to

23 be able to answer that question for you. It seems

() 24 logical, but I really cannot say.

25 MR. KERRs Thank you. Please continue, Mr.

O
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1 Jabbour.

2 MR. JABBOURs The eighth open item deals with

3 the model D steam generator. Catawba 1 uses a model D3

O 4 steam generator, and Catawba Unit 2 uses the model 05

5 steam generator. D2 and D3 are similar, but D5 has

6 different flow patterns than D2 or D3.

7 The concern here relates to the accelerated

8 vear attributed to turbulence in the preheater region

9 caused by the fasi inlet impingement plate and flow

10 limiter. The initial data from the instrumented steam

11 generators shows that the onset of the increased

12 turbulence occurred at high feed flow rates,

13 approximately 50 percent for models D2 and D3, 70

() 14 percent for D4 and DS.

15 In the full-scale model, the two responses at
i

16 equivalent full flow or 100 percent flow with the fix

, 17 being the mini-fault installed were about equal to the
|

18 tube responses at the 40 percent flow condition in the

19 base line case which is before the modification was

20 installed. So essentially there was a certain fix to

21 the tube degradation in model D2 and D3, and the staff

22 is issuing a report on the D2, D3 steam generator within

23 the next two weeks.

(} 24 The open item here relates to the fact that

25 the applicant has not told us when the modification for

1

()
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1 Catawba will be performed, and has not submitted a

2 program to that effect.

3 MR. KERBS And your schedule would indicate

O 4 that the applicant may submit something around Decamber

5 of 19837

6 HR. JABBOUR Roughly, that is the schedule.

7 HR. KERR Thank you.

8 MR. RUTHERFORD: Dr. Kerr, we are looking at a

9 window there to do that modification prior to fuel

10 loading, and that could be as early as this fall.

11 MR. MOELLER: Could I ask why the Units 1 and

12 2 have different steam generators, different models?

13 HR. RUTHERFORD They do have different

14 models.

15 HR. MOELLER4 Why?

16 MR. RUTHERFORD: Just evolution of the design

17 by Westinghouse.

18 MR. M3ELLERs I see. And you ordered the one

19 set earlier than the other set?

20 MR. RUTHERFORDs Yes.

21 HR. MOELLER: Okay.

22 MR. JABBOUR: Item 9 is conformance to branch

23 technical position RSB 5-1 and steam generator tube

24 ruptures. To meet the guidelines of RSB 5-1, the staff

| 25 has asked the applicant to show that cold shutdown can

|

!

|
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1 be achieved from the control room by using only safety

2 grade equipment with limited operator action outside the

3 control room if suitably justified to correct a single

4 failure.

5 To meet the above cold shutdown position, the

6 applicant is required to provide safety grade means to

7 circulate, cool, and depressurize the reactor coolant

8 system to the RHR conditions. These functions may be

9 achieved through the use of safety grade pressurizer

10 pulse, PORV's, and/or safety grade high pressure

11 auxiliary sprays and safety grade steam generator

12 PORV's.

13 This equipment is not safety grade at Catawba.

14 For the steam generator tube rupture --

15 MR. KERR Excuse me. This is a new|

!

16 requirement?

17 3R. JABBOUR It is in the SRP. I think the

18 staff made some distinction in the past between Category

| 19 1 plants versus Category 2 plants. Category 1 plants,

20 being the newer plants, versus some of the plants that

21 have received their construction permits some time ago,

22 and the staff started implementing this position here

23 about a couple of years ago.

24 MR. KERRL So as far as the staff is

' 25 concerned, this is not a negotiable issue? It is simply

O'

|
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1 something that is to be required? In what sense is the

2 item open?

3 MR. JABBOURs In the sense that the staff

(~l 4 would require that the equipment safety grade

5 pressurizar -- would require safety grade pressurizer

6 PORV 's, and safety grade steam generator PORV's, and

7 safety grade high-pressure auxiliary sprays, and they

8 are not safety grade at Catawba.

9 MR. KERR No, but what is the meaning then of

10 the applicant's next action being May of 1983?

11 MR. JABBOURs Well, the. applicant has to

12 essentially respond to this concern. The applicant

13 indicated that he is studying this matter, and they will

() 14 do something by May, 1983.

| 15 MR. KERBS But if you were going to require
l
! 16 them to do it, I don't think see tha t there is anything

17 to study.

18 MS. ADENSAM: Dr. Kerr, if I may, it is a

19 question of timing, and I think this often arises. I

20 suspect that the staff has been applying the new

21 standard review plan, which is NUREG-0800, in their

( 22 review, and this is one of the requirements there.
!

23 The reason this is an open item, Catawba is an

24 earlier design and so forth, and there is also normally

25 a discussion on what we are esiling "cafety grade" and

|

| (2)
.
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1{~; what we would accept as justification from the applicant

2 for doing things a dif ferent wa y. I would judge that

3 this is most likely that kind of situation where we are

O 4 still discussing it with them. We have stated our

5 position. They have not satisfied us that they have
.

6 justification for taking a different approach.

7 HR. KEBR: Okay. I understand. Thank you.

8 MR. M0ELLERs I have a question related to

9 this. In the environmental statement on Page 5-32, it

10 is talking about a steam generator leak. It says, "If

11 normal off-site power is maintained and the turbine

12 bypass system is operable, the ability of the plant to

13 send contaminated steam to the condenser instead of

() 14 releasing it through the safety valves or atmospheric

15 dump valves can significantly reduce the amount of

16 radioactivity released to the environment." That of

17 course makes sense. But then the next sentence says,

18 "In this case, the capability of the normally operating
,

| 19 waste gas system to remove fission products would come
!

20 into play."

21 I read into that the implication that your

l 22 steam jet air ejector goes through a vaste gas cleanup

23 system. Is that true? Could you tell me just quickly

() 24 what that includes?

25 MR. RUTHERFORD. Bob Misenheimer will address

i

|
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(]} 1 that.

2 MR. MISENHEIMER: I am Bob Misenheimer with
,

3 the design engineering part of Duke.

O
4 Normally, the air ejector discharge is

i

|

5 discharged to the auxiliary building ventilation system,

6 where it go.es through some filters before it is

7 discharged. I don't understand the statement either

8 though as it is written, because in the case of the tube

9 rupture, normally the waste gas system would not enter

10 into really mitigating the effects of the releases to

11 the condenser.

12 MR. M0ELLERs Okay. Thank you.

13 MR. JABBOUR4 The second part of this is

() 14 dealing with the steam generator tube rupture. The

15 reason it is open is because the cooldown and

16 depressurization capability as required by RSB 5-1

17 impacts the staff evaluation of off-site consequences.

18 In other words, we have to deal with RSB 5-1 before we

19 can deal with the steam generator tube rupture, and th a t

20 is the reason that is in there.
|

|
1 21 For Item 10 and 11, I may ask that Tom
1

22 Dunning, section leader in the Instrumentation and

23 Control System Branch, will address these two items.

() 24 MR. DUNNINGs Item 10 deals with the concern

25 that ve have with the load sequencer. During operation

O
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1 of the load sequencer, it involves interlocks that
{}

2 removes the manual control capability of the loads that

3 are being sequenced onto the essential buses.

O 4 The concern is not -- I think the very basic

5 reason that this was put in was so that when the

6 sequencer is programming loads onto the essential buses,

7 operator action could not be taken to start a load out

8 o5 sequence that would get into complications from the

9 standpoint of putting too much load on the diesel

10 generator at one time.

11 Our concern comes in that subsequently after

12 .the sequence is over, in about two minutes, the control

13 is still removed from his capability. That is, if he'

() 14 vants to turn off a load, restart a load, he has to go

15 through some other actions initially first, and those

16 actions are, in the case of a safety injection, he has

17 to go over to the protection system, reset safety

18 injection. He has to go over to the sequencer.and reset

19 the sequencer before he can obtain manual control of any

20 load.

21 We have discussed this in some detail with

22 Duke Power, and we have,not really come to a resolution
23 on this. But primarily the concern that we have is that

(} 24 the operator does not have the capability to control the

25 loads in a normal fashion following a load sequencing,

O
l
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1 and that perhaps f ailures might occur in the system tha t

2 subsequently would leave him without the ability to

3 exercise control over various loads.

O 4 MR. KERas So it is not a question of the

5 applicant's design violating any regulations, but it is

6 just a matter of the staff's judgment that this may be

7 an unwise way of handling the situation?

8 MR. DUNNINGs That is correct.

9 MR. MICHELSCNs A clarification. You said he

10 would have to go over to the panel and reset safety

11 injection. Can he reset safety injection in view of the

12 need for safety injection? The signal is still

13 present. Let's assume it is still a real need. Can he

() 14 go over and reset it?

15 NR. DUNNINGa Yes. The safety --

16 MR. MICHELSON: I think it will just come

17 back.

18 ER. DUNNING: -- injection has the capability

19 that when you reset safety injection, it overrides the

20 signal that goes out to various other devices.

21 MR. MICHELSON: How does it get rearmed then?

22 MR. DUNNINGs Let me just say, when the safety

23 injection signal say closes a valve or takes these

[}
24 actions, the system level reset will not cause those

25 components which went into a safety state to revert back

O
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} to a non-safety state. So resetting the signal does not1

2 really defeat any safety actions that are taking place.

3 It merely removes the signals from the control circuits

O
4 that initiated a dif ferent action.

5 MR. MICHELSON: But any subsequen t interlocks

6 and so forth, provided -- I realize it doesn't go back
(

7 and erase what has already happened, but I think it now

8 removes the safety injection, if what you say is

9 correct, the safety injection as a permissive for
.

10 further safety actions. Could the applicant clarify

11 tha t if you have a need for safety injection and you

12 clear it, that it doesn't come back?

13 MR. MURDOCK: Let me make a few comments. I

( 14 am Dennis Murdock of the Electrical Division.
|
| 15 Basically, let me just explain the reason that

16 the design of the sequencer is as it is, just a few

17 comments there. Number One, the sequencer is really an

I 18 extension of the protection system. It takes those
|

19 protection system signals and then just makes that
|

20 compatible with the diesel loading capability. So we

21 look at it as an extension. We use all the same

22 philosophies. We go by the IEEE 2.79 guidance and we

23 preserve all the features that were designed into the

| (} 24 protection system.

25 What this means is that when you activate the

O
I
,

ALDERSON REPORTING COMPANY,INC,

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



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

270

1{) protection system, you activate a safety injection

2 signal. That is sealed in by the sequencer, and you go

3 through the safety injection loading sequence. In our

O 4 design, we had a design preference, and it is that

5 because we are not in disagreement over any regulations

6 or any standard review plan requirements. It was a

7 design preference that we not allow automatic end manual

8 actions to occur simultaneously. Once the system goes

9 into automatic actuation, it allows automatic only, and

10 it is truly in the automatic mode.

11 Once the operator then decides that he wants

12 to intervene, there is a minimum reset timer that is a

13 function of the protection system. Our sequence design

14 preserves that function, so you cannot reset safety

15 injection before that timer times out.

16 MR. MICHELSON: How long is that?

17 MR. MURDOCK I believe the setting on that is
,

18 one minute at the present time. The sequencer under its

i 19 normal operation will have loaded all the loads on the

20 diesel within that one-minute time frame. Once the

21 operator, though, decides that the time for the

22 automatic actuation is over, and he is going into his

23 procedure, and he is taking manual control back from the

(]} 24 protection system, he tells the protection system that

25 he is going to do that by resetting the safety injection

O
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1 signal.

2 He resets the safety injection signal. He

3 resets the sequencer, and he is back in full manual

4 control. Now once he does these resets, no components

5 change state. The safety injection pumps that were

6 operating continue to operate. Okay? But he now has

7 full manual control capabilities back at his disposal.

8 MR. MICHELSON: Can he rearm? How does he

9 rears the safety injection, since he has now cleared it

10 out?

11 MR. MURDOCKs The safety injection signal has

12 to te such that it can be reset or overridden a t some

13 time after actuation.

() 14 MR. MICHELSON: How?

15 MR. MURDOCK: Because if you have a break in

16 the reactor coolant system, for instance, you actuate on

17 low pressure. The pressure goes low, and you may end up

'

18 staying low. 50 that safety injection reset can be

19 reset with the low-pressure signal still present.

20 You would normally do that reset, and I

21 believe typically it is a requirement that you do the

22 reset before you change from the injection mode to the

23 recirculation mode.

[}
24 So what we have here is really a difference in

25 design philosophy. Basically, our design is somewhat

|

O
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1 different than other plants that the staff has

2 reviewed. This is the same design that we have used at

3 NcGuire. We did go to some extra steps to implement

O 4 this, but it is a design that we feel is the appropriate

5 approach. We just do not like the idea of being able to
'

6 simultaneously be in an automatic sequencing mode plus

7 being able to do manual actions at the same time. We

8 think this is totally consistent with all the

9 requirements in the guidance of 2.79, and is not in

10 conflict with the standard review plan or any of the

11 other requirements.

~

12 MR. KERR Thank you, Mr. Murdock. I guess I

13 an a bit puzzled that if the applicant is conforming

() 14 with all the regulations, that the staff is disagreeing

15 with them simply because of a matter of design

16 philosophy. I did not realize that this was part of the

17 standard review plan.

18 MR. DUNNING: I don't think it is so much that|

I
| 19 it is just straight philosophically. I think we are
|

| 20 trying to look at the system and exercise some judgment
|

|
21 of whether the system is a fault-tolerant system. Does

22 the system lead you into conditions that at some time

23 there may be a need for an operator taking action, and

[}
24 he will not have the capability to take that action, and

1

25 are conditions like that subsequently going to lead to

O
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1 damage of plant equipment?
)

2 HR. KERRa I asked if any regulations were4

3 being violated, and' you tell me there were not. So I

O 4 can only conclude that the difference here must be a

5 difference of opinion on either design or operation.
'

6 Now if we have an NRC reviewer who is very good at

7 design, better than the applicant, that is probably what

8 one would want to occur. But if one has a situation in

9 which the reviewer is not very good at design, I guess I

10 would be a bit reluctant to have reviewers able to

11 override' designs of an applicant when the design is not

12 violating any rules or regulations.
,

13 HR. DUNNINGs I think that is somewhat --

() 14 HR. KERRa If I am misinterpreting what is

1 15 going on, tell me.

16 HR. DUNNINGs Thers are statements in, for

17 example, the. regulatory requirements that are embodied

18 in the criteria for protection systems, the standard

19 IEEE 2.79, which addresses manual control capabilities

20 to an extent. These are somewhat philosophical, as far

21 as having manual capability as well as automatic control

22 capability.
.

23 Now whether you take these general guidances

l

{}
24 that are given in a document such as this and interpret

25 them and apply them in a certain way is a matter

O
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(~ }
1 somewhat of judgment. These criterion stan dards do not

2 get down into explicits that give you guidance to judge

3 every individual particular design case.

O
4 HR. KERRs Are you telling me then that an -

5 individual reviewer may interpret the rule differently
..

6 than some other individual reviewer, and that in a given

7 case you follow the interpretation of the reviewer? Is

8 that the way things work?

9 MB. DUNNING: Well, I think in these general

10 documents there will always be a difference in

11 interpretation as to how they particularly should be

12 applied. I think we are at a point where we are not

13 really ready to make a judgment to say, is this design

14 acceptable? Are there other considerations involved in
'

15 it?

16 The staff has not taken a position that the

17 applicant should change the design in any specific way.

18 We are trying to assess what are the options available
|

19 that we see might be a potential problem, and how would

20 the plant operator respond to these conditions.

21 So we are not trying to say that the design is

22 unacceptable and that he should do this or that

23 particular thing to change it; we are only trying to

() 24 assess what the safety significance of the design is as

25 it might --

O
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1 MR. KERRs But you are sort of saying that so

2 far as we know, it meets existing regulations, but we

3 are still concerned about it.

O 4 NR. DUNNING That is in part true, yes. <

5 MR. MICHELSON4 Might I ask, of course, why is

6 the applicant worried about manual intervention during

7 the first minute of an accident? There are a lot of

8 ways an operator.can intervene to disrupt your accident

9 sequence. I believe he can, for instance, trip all the

10 diesel genarators if he wished, but you do not make

11 these kind of provisions in those cases. So why in this

12 particular case are you so worried about somebody adding

13 an extra pump to the loading during the first minute?

() 14 MR. MURDOCK: I am not sure that we are

15 particularly worried about it. We continue to talk

16 about defense in depth. We continue to get less and

17 less credit for operator actions. There is always more

18 and more discussions of the incorrect operator actions,

19 and the more foolproof we f eel we can make these

20 automatic protection systems, the better off we are.

21 MR. MICHELSON: I believe all you are adding

22 is the inability of the operator to add an additional
.

23 load during the development. You are fully developing

24 wha t you need, automatically.
[}

25 MR. MURDOCK: Yes. We are preserving the

O
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1

)
features that are designed in the protection system

2 which in essence says: In the early part of an event,

3 you do not take manual actions. You sit back. You

4 assess the situation. You let the automatic protection

5 systems do their functions. You figure out what is

6 going on, get your perspective, and then you start

7 taking manual actions.

8 HR. MICHELSON: But then you don't need to

9 prevent any interventions d uring the first minute, which

10 as I understood it is what your system is designed for,

11 to prevent the person from in".arvening manually.

12 MR. EURDOCK: But what I as saying is that

13 this is just an additional defense in depth.

( ), 14 HR. MICHELSON: True, but you don't stop him

15 from stopping the diesel genera tors. You can manually

16 trip the diesel generators during the first minute, if

17 you wish.

| 18 MR. KERR With all due respect for Mr.

l
19 Michelson, who I think has designnd power plants, I

20 don't think we should design this one here.

21 (Laughter.)

22 NR. MICHELSON: No, no. I was just curious as

23 to why the extra effort to prevent this feature when'

|

[}
24 there are a lot of other manual interventions that could

25 interrupt your system.

,
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1 NR. HURDOCK: We felt it was a conservative

2 approach. We felt.this was a very important function,

3 and we felt that it was a beginning at being more

O 4 conservative, and like I say, making the systems less

5 prone for any mistaken actions to be taken. Here again,

6 to regain manual control, we use two reset switches.

7 That is the operator 's way of telling the system, I am

8 ready to take over and give control back to you. It is

9 a very conscious decision that he makes.

10 MR. KERR: Fine. Thank you. Please continue,

11 Dr. Jabbour.

12 HR. DUNNING: I was also going to address the

13 next open item, Item 11, on remote shutdown

() 14 instrumentation and controls. Subsequent to the time

15 that we prepared the SER, we received additional

18 inf orma tion from Duke Power on the design of this

17 system; and based on the discussion information ther

18 provided, we are now at a point where our next

19 supplement to the SEE will show this as a closed item.

20 That is all the problems or any concerns that the staff

21 had ? ns 'ing have now been closed.

22 3R. YERE: Thank you.

23 MR. DUNNING: Item 12 deals with the potential

24 for the loss of both FHR trains due to a single
{}

25 instrument bus failurs. As I am sure you are aware,

O
.
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V) there are some protective interlocks that preclude

2 o verp re ssurizing the low-pressure RHR system should an

3 event occur which would tend to increase reactor(' '

4 pressure at a time when the RHR system is in service.

5 These interlocks include redundancy and are

6 designed basically as failsafe systems. That is, the

7 loss of an instrument bus will cause those systems to

8 take an action.

9 The staff's concern with regard to this item,

10 and the thing that we a re requesting the applicant to

11 do, is to look at the operating plant conditions when

12 the RHR system can be in service and to assess what the

13 impact is if you have an instrument bus failure that

() 14 isolates the RHR system from the primary coolant

15 system.

16 The action that one has to take is to go out

17 and override these interlocks and open the valves in

18 order to re-establish cooling. This takes some time.

19 It is an action that is performed directly from the

20 control room. So our concern is that perhaps in some of

21 the early phases when the RHR system is in operation,

22 there might be conditions that, if you looked at it and

23 a na lyze d the specific case, one might have to perform

() 24 these actions very rapidly, or in a short time, or at

25 least in a time element that might be shorter than what

O
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1 would be normally assumed f or an operator to go out and

2 take some action that would have some problem with the
,

1
3 safety of the plant.

( 4 So we are looking for an analysis that shows

5 that there is sufficient time for the operator to take
'

6 action should an event like this occur at the most

7 inopportune time.

8 MR. KERRs The system failure you are talking

9 about is the failure of a safety grade system? It is

10 not a question of a non-safety grade system failure? Or

11 is it?

12 NR. DUNNING It would be a failure, for

13 example, of an inverter power supply.

() 14 MR. KERR: Okay. Thank you.

15 (Slide.)

16 ER. JABBOUR The next item is 13, dealing

17 with power lockout to motor operated valves. The staff

18 has requested that the applicant complete a listing of

19 all valves that require power lockout in order to meet

22 +he single failure criterion. This information has not.

21 been provided yet. And this is the reason for this item
t

22 to be open.

23 3R. KERRs Excuse me. You say that you are

24 asking for a listing of them?

25 MR. JABBOUR For a listing of all valves that

G
V

ALDERSoN REPORTING COMPANY,INC,

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

-- - - - -
_. . _ - . _ _ _ - - - - _ - . ___



280

1 require power lockout in order to meet the single
i

2 failure criterion.

3 3R. KERR: What are you going to do once you

4 get the listing?

5 MR. JABBOUR: The staff would review that.

6 MR. KERRs So it is more than needing a

7 listing. You need a listing, and then you need to

8 review it to ascertain that it meets your criteria.

9 MR. JABBOUR That's correct.

10 MR. KERR; Okay. Thank you.

11 MR. JABBOUB4 Item 14 relates to the fire

12 protection program. The applicant has not provided the

13 information required by Appendix R for safe shutdown

() 14 analysis and standby shutdown system. Also, the

15 information regarding the design of the bulk gas system

16 has not been provided, and there is also some --

17 MR. KERRs I am sorry? The information

18 concerning what?

19 MR. JABBOUR The design of the bulk gas

20 sys te m.

21 MR. KERRs What is a bulk gas system?
!

22 MR. JABBOURa It is like the hydrogen routing

23 through non-safety related areas and so forth.

24 MR. KERR So it is more than storage. It is

25 storage and transportation.

()/f
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1 MR. JABBOUR And routing of some piping.

2 Also, there is some problem with the protection of

3 redundant DC switch gears and inverters located outside

O 4 the battery room. In various meetings, the applicant

5 has mentioned that he is awaiting the completion of the

6 NRC staf f review of McGuire fire protection before

7 responding regarding these concerns on Catawba.

8 The staff review for McGuire will probably be

9 completed in the near future if it is not completed

10 already. ~

11 Item 154 We have three items under that. The

12 first one is the diesel generator air intake and

13 exhaust. The second item is inadvertent operations of

() 14 fire protection systems in diesel generator buildings.

15 The third item is emergency lighting.

16 The first one for the diesel generator air

17 intake and exhaust structures, the staff has reviewed

18 those and assessed that they do not meet the
,

19 recommendations of NUREG/CR-0660 with regard to dust and

20 dirt control. Therefore, the staff found that the

21 design does not meet the general design criterion 2 and
!

22 is unacceptable.

23 MR. KERR4 Wait a minute. Let me follow this

[}
24 sequence. It does not meet the recommendations of

25 something or other.

.

l
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1 MR. JABBOURa Of NUREG/CR-0660.
_

[}
2 MR. KERR NUREG/CR-0660 is not a regulation.

3 MR. JABBOURa No, it is not a regulation.

O
4 MR. KERRa But then there was a logic sequence

5 that said, therefore, it does not meet GDC 2. I do not

6 follow that step in logic.

7 MR. JABBOURa Well, the general design

8 criteria provides a general guidance.

9 MR. KERRa I understand what the general

10 design criteria does. And I think I also understand

11 wha t regula tions do. The document you have quoted is

12 neither. So I am looking for assistance in

13 understanding what i't is that you are telling me.

( 14 MR. JABBOUR: The concern here is protection

15 against dust and dirt coming from the outside into the

16 diesel generator building.

17 MR. KERR I am sure both you and the

18 applicant are concerned about that. But you did not

19 tell me that there was not protection against dust and

20 dirt; ~you said the applican t did not meet the

21 recommendations in some document.

22 MR. JABBOUR I have to look into this a

23 little further before I could answer you.

() 24 MR. KERRa Okay. Thank you.

25 MR. JABBOUR: On the other hand, I think the

O
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1 applicant has agreed to redesigning these structures,.

2 and I think he agreed to --

3 MR. KERRs I am well aware of how applicants

O 4 get bulldozed occasionally into doing things.

5 50. JABBOUR: The second item relates to the

6 fact that the applicant has not provided sufficient

7 inf ormation to show that the initiation of the automatic

8 fire protection system in the diesel generator building

9 for whatever reasons, such as seismic event, fire, and

10 spurious action, will not degrade the diesel generator

11 engine starting and operating on demand.

12 I think the same concern was raised by Mr.

13 Miche1 son yesterday, and he heard some explanation from

O 24 the app 11=,ot on that, and we be11 eve the epp11 cant is

15 looking into this to fix this problem.

16 The third item here is that certain specific

17 areas, such as the control. room annex, electrical

18 penetration room, cable room, and certain general areas

19 such as the pump and tank room areas are illuminated by

20 only one emergency l'ighting system.

21 Assuming failure or non-availability of this

22 emergency lighting system, these vital areas necessary

23 for p1 ant shutdown would be without lighting for an

24 extended period of time during or after an accident.

25 This the staff has judged to be unacceptab1e, and we

O
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|

I
)

have asked the applicant to justify this design.

2 MR. KERR It sounds completely reasonable. I

3 am surprised that the applicant would submit such a

O 4 design. Has there been some change?

5 NR. JABBOURs I think the applicant was not
.

6 aware that they have to postula te that the lighting they

7 have would fail in those areas here.

8 MR. KERRa This is an interpretation of the

9 single failure criterion, in other words.

10 MR. JABBOURa Yes, sir.

11 MR. MICHELSON: But that is non-safety grade

12 lighting, though, isn't it?

13 MR. JABBOUR It is emergency lighting.

() 14 HR. MICHELSON Oh, it is emergency? I would4

15 like to ask a question on the combined items 14 and 15 .

16 That is, the 600 volt level transformers that are

17 located rather deep in the building are liquid filled

18 transformers. They use apparently some oil other than

19 PCB. For the f ull Committee meeting, could you just

i 20 give us a brief reply as to the nature of the oil nov

21 being used in the transformers and the fire protection

22 being provided and the problems you might get into from

23 having this transformer rupture and get into the floor

(} 24 drain system which is two feet or so away?

25 MR. KERR: Do you understand the question?

,

.

.
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1 MR. JABBOUR: Yes, sir.{
2 MR. MOELLER: Could you refresh me? It may

3 have been answered, but does the system that actuates

O 4 fire protection make the diesels inoperable?

5 - MR. JABu0UR The sensor that actuates the

6 fire protection system normally could use, for inctance,

7 spray or CO that may impinge some of the electrical
2

8 equipment or the diesel that is instrumental in starting

9 the diesel engine.

10 MR. MOELLER: If the diesel were runnino,

11 could the applicant tell me, would it just continue to

12 run if it could?

13 MR. KERR I thought that that was left as an

() 14 open question on which we had asked for additional

15 information at the full committee meeting. We were

16 going to address that.

17 MR. MOELLER: Yes.'
.

18 MR. RUTHERFORD: We were going to address

19 that.

20 MR. KERR It is a good question.

21 HR. RUTHERFORD: On the previous question, we

22 do not have any oil filled transformers in the auxiliary

23 building.

'

{} 24 MR. MICHELSON: What did I look at then

25 yesterday? Six hundred volt transformers.

O
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1 ER. RUTHERFORD: It is gas-filled.{;
2 MR. MICHELSON: Is that a gas-filled

3 transformer? Okay. Then that is great.

O 4 MR. RUTHERFORD: Does that answer the

5 question?

6 MR. MICHELSON: That takes care of it, if it

7 really is a gas-filled transformer.

8 MR. KERRs Did you want to have another look?

9 (Laughter.)

10 MR. MICHELSON: I will take his word for it.

11 MR. JABBOUR Item 15 relates to emergency

12 planning and related meteorology.

13 MR. KERR Excuse me. That is Item 16, isn't

14 it?

15 MR. JABBOUR Item 16. Pardon me.

16 Revision 2 to the Catawba nuclear station

17 emergency plan has been received by the staff about a

18 week ago. The staff is currently reviewing this revised

19 plan, will report its finding in a supplement to this

20 SER. In addition, the evaluation of emergency

21 preparedness for Catawba also involves a review of state

22 and local radiological emergency response plans by

23 FEMA. These plans have not yet been submitted by the

(} 24 applicant for FEMA review.

25 Furthermore, the development of the emergency

O
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)
plans depends on the operational meteorological

2 measurements program. This program is expected to be

3 essen tially the same as the preoperational program.

O 4 So, essentially, there is no problem with

5 meteorology, but there is some lack of information

6 regarding the FEMA review, and the staff is currently

7 reviewing Revision 2 to the emergency plan submitted by

8 Duke.

9 Item 17 relates to the ala rm in the control

10 room for boron dilution modes in all modes of

11 operation. The staff has requested that the control

12 room alarms be available to alert the operators to boron

13 dilution events in all modes of operation. The staff

() 14 also requires that the applicant provide an analysis for

15 all possible boron dilution events, and to show that the

16 equipment used to mitigate this event meets the single

17 failure criterion.

18 The applicant will provide this information by

19 May of 1983.

20 The last item on this list is the control room

21 design review. It is an item which which is related to

22 the lack of information on the control room design

23 review. The applicant has indicated that he will

[}
24 perform the detailed control room design review on a

25 schedule compatible with the f uel load date.

( (
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1 Supplement Number 1 to NUREG-0737 requires the

2 applicant to provide a schedule for completing this

3 review by 4/15/83. So we suspect that we vill be

O 4 hearing from the applicant prior to that date regarding

5 his schedule for implementing the detailed control room

6 design review.

7 This will complete my presentation on the open

8 items.

9 MR. KERR: Thank you, sir. Are there

10 questions?

11 (No response.)

12 MR. KERRs Do any other members of the staff

13 have anything te add?

14 (No response.)

15 MR. KERR Does the applicant have comments

16 that are relevant to this presentation that he would

17 like to make at this time?

18 MR. RUTHERFORD: I would like to introduce

19 Robert Sharpe to give a brief response to some of the

20 items, Dr. Kerr.

21 MR. KERR: Thank you, Mr. Jabbour.

22 MR. SHARPE I am sure the ACRS is aware of

23 how the review process goes. During the review of the

24 Catawba FSAR, we have received approximately 650

25 questions, and approximately 250 meeting agenda items

O
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1 f rom the staff. From that number, we have narrowed it

2 down to the list that Dr. Jabbour has just discussed. I l

3 think in general he has provided r. fair assessment of

4 the status of each of these items,

5 As he noted, the open icens that remain either

6 require additional input from Duke or the staff is

7 reviewing information that Duke has recently submitted.

8 I think we can provide some clarification for a few of

9 the items that were discussed, that were not discussed

10 in more detail at the time.

11 With regard to the standby nuclear service

12 water pond, Duke uses a stratified model for that. And

13 I believe this is most appropriate based on our

h 14 experience. We can discuss that further if there :ce

15 any further questions of Duke on that.

16 MR. KERR: You and they apparently understand

17 why there is a difference in your calculations.

18 MR. SHARPE: Yes.

19 MR. MICHELSON: Can you tell me just very

20 briefly why a stratified model gives you a lower

21 temperature than a full mixed mean model?

22 MR. RUTHERFORD: Jim Hendricks will address

23 that.

24 MR. MICHELSON: The staff used a mixed mean

25 model.

'

O
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r^g 1 NR. KERR You probably get more evaporation.
V

2 MR. HENDRICKSt My name is J.R. Hendricks.

3 The stratified model gives you a lower_

4 temperatura because you start out with the lake being a t

5 a lower temperature. You are withdrawing from the

6 bottom and putting out back on the top. So your

7 temperature at the bottom is lower than it is on the top.

8 MR. MICHELSON: You are saying that the bottom

9 temperature is 95 degrees at all times. Okay.

10 MR. HENDRICKS: Well --

11 MR. MICHELSON: Ninety-five degrees maximum,

12 but that is the bottom temperature.

13 MR. HENDRICKSs Yes.

() 14 MR. MICHELSON: So what is the top temperature

15 in your stratified model?

16 MR. HENDRICKSa I don't recall what the top

17 temperature is.

G HR. MICHELSON: It must be well over 100

19 degrees, if the mixed model was 100 degrees. Well, no,

20 it could be over.

21 MR. KERRs Please continue, Mr. Sharpe.

22 MR. SHARPEa I think we can provide some

23 additional clarification on open Item Number 7, the

() 24 safety valve sizing. Ed Burns from Westinghouse can

25 provide additional discussion on that.

O
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1 MR. BURNS: Edward Burns from Westinghouse.
[

2 The open item had pressurizer saf ety valve

3 sizing, and the low temperature overpressure protection

O 4 system. Those are two entirely separate systems. For

5 clarity, on Catawba there are three safety va lve s

8 provided on top of the pressurizer to provide

7 overpressure protection at power operations when the
,

8 power is being generated.

9 The standard review plan and the present

10 discussion with the staff that requires some more

11 clarity rela tes to the capacity of those safety valves

12 if you were to extend the single failure criteria to

13 them. Under the ASME code that the valves were

() 14 originally sized ~for, they provide adequate capacity for

15 all overpressurt design transients worked out for

16 Catawba for the upset and emergency conditions.

17 This is according to the ASME code, and has

18 been the same philosophy used in all Westinghouse plants(
(

19 since 1970. The standard review plan takes that one
|

20 step further and asks that you look at that capacity

21 should one of those valves fail to open. For example,
t

22 three valves are provided. Does the capacity for two

23 valves also keep you below 110 percent of the system

(} 24 design pressura should there be an overpressure

25 t ra nsient ?

O
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1 The pressurizer safety valves for Catawba were
)

2 sized according to a so-called, if you wish to have it,

3 an ATWS event in which the reactor did not trip. The

O 4 turbine had a 100 percent load rejection or trip from

5 100 percent power with no bypass to the turbine
! -

| 6 condenser such that you had an immediate 100 percent

7 power mismitch on the primary versus the secondary

8 system. The pressurizer safety valves are adequate to

9 protect the reactor coolant system from 110 percent

10 peak, the maximum pressure below 110 percent, for that

11 100 percent load mismatch.

12 Should the reactor trip any time in there, or

13 you get rod motion at any time during that transient,

() 14 the overpressure would be much less. The valves

15 themselves are sized as if the reactor had not tripped

18 and that the rods did not move, and tha t the pressure

17 surge from that 100 percent power continued throughout

18 the transient. So the three valves are capable and are

19 sized in excess for an ATWS event in which the reactor

20 does not trip.

21 The point of clarity with the Commission was
.

22 that: Should one of those valves not be available, is

23 there adequa te capacity? There is adequate capacity if

(~}
24 you have a reactor trip or rod motion during the

25 transient.

O
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1 The point that was raised earlier was: At.

2 what time does that motion occur? There are a number of

3 overpressure trips built into the system, automatic

O 4 points at which rod motion will occur if the criteria is

5 met. The first of these is an overpressure trip in

6 which the pressurizer pressure is measured to be a high

7 value, approximately 2400 psi. Should that initiate a

8 reactor trip, the overpressure transient turns around.

9 Two of the three safety valves are quite adequate to

10 keep the system pressure below 110 percent of the design.

11 Should that first reactor protection trip fail

12 to cause rod motion, the transient will continue. You

13 then have to rely on your safety valves in which case, I

() 14 have previously said, the three safety valves are

15 capable if the reactor should never trip.

16 The point of contention with the staff that we

17 are trying to clarify is that if you get to the second

18 protection grade trip point, which for Catawba was

19 calculated to be an overtemperature trip, what is the

20 pressure in the system? We found that pressure to be

21 110 percent of the system's design pressure. This is

22 the saae philosophy we have used in all of our plants

23 since 1970.

} 24 It was mentioned that the question has come up

25 on a number of other plants, and it is basically a

O
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1

{)
matter of interpretation or miscommunication between the

2 staff and the parties involved.

3 MR. MICH F.LSON : I have a question on the

O 4 sizing of those three relief valves. Did you take into

5 account the common relief line from those three valves?
6 I think it is a common line, isn't it?

7 MR. BURNSa On the pressurizer safety valves,

8 there are three individual lines.

9 MR. MICHELSON: Do they all go to the dump

10 tank?

11 MR. BURNS Yes, on the discharge.

12 MR. MICHELSON: And they go to the sparger in

13 the dump tank?

() 14 MR. BURNSs Yes, that is taken into account.

15 MR. MICHELSONa So the back-pressure effects

16 are included in the capacity of the valves?

17 MR. BURNS: That is correct.

18 MR. KERRs I guess I am still puzzled. It is

19 a matter of whether one assumes the failure of one of
20 three safety valves. In 1972, it didn't -- When did

21 this question arise that one assumed the failure of a

22 safetf valve in a transient?

23 MR. BURNS: Dr. K err, this particular question

[} 24 is tied to NUREG-0600. However, the philosophy of

25 providing adequate valve capacity even if a valve fails

O*
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1 to open has been around for over ten years now, much

2 prior to the standard review plan. I believe most of

3 the problem came about through a lack of institutional

O 4 memory with all of the review parties.

5 HR. KERRs Well, if it is as simple as that, I
,

6 am sure you can remind them. So it is not something I

7 should be concerned about, I guess. Thank you.

8 HR. SHARPE: The other item we wanted to

9 comment on was Number 9, the branch technical position,

10 RSB 5-1. This position was in the standard review

11 plan. The staf f is requiring full implementation on

12 Catawba. It was not full implemented on some previous

13 plants before Catawba because it is a significant

() 14 backfit.

15 MR. KERRa I am sorry, Mr. Sharpe. I was

16 looking at something else. Start over again, please.

17 HR. SHARPEa RSB 5-1 is in the standard review

18 plan. The staff is requiring f ull implementation on

19 Catawba. This is a significant backfit item. It has

20 not been implemented fully on plants since the standard

21 review plan came out.

| 22 The staff in an interim memo some years ago

23 decided that after a certain date that all future plants

{} 24 would have to implement this position.

25 MR. KERR: The backfit has to do with safety

'
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1 grade versus non-safety grade?

2 MR. SHARPEa With safety-grade versus

3 non-safety-grade equipment. Yes, sir. This was not a

4 design requirement at the construction permit stage for

5 Catawba.

6 MR. KERRs Is there a signiff. cant difference

7 in the equipment, or is it just the pedigree that costs

8 the money?

9 MR. SHARPE: I guess pedigree. Well, there is

10 a difference in equipment in pedigree.

11 MR. BUTHERFORD: Let's let Chris Rolfe from

12 Design Engineering address that a little bit further.

13 MR. ROLFE Compliance with this will require

O 44 thet e change out e numser of ve1.e operetors to an

15 entirely different design. They are pneumatically

16 operated now. We will have to go to an electrohydraulic

17 type design.

18 MR. KERRa Is that because these kinds of

19 valves cannot be qualified?

20 MR. ROLFE4 We are not talking valves. The

21 valves themselves are ASME Section 3, class 2 or class 1.

22 MR. KERRa The valve system.

23 MR. ROLFEs Yes. What was your question now?

p) 24 MR. KERR: The kind of valves you are using,

m
25 inherently cannot be safety grade qualified?

O:
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1 MR. ROFLEa The air supply at Catawba, the

2 control air supply is not a safety grade system. We

3 would have to go to an electrohydraulic type design.

O 4 MR. KERRs Ihank you.

5 MR. SHARPE To continue, in recent

6 discussions with the staff, we have agreed on their

7 position. Now it is a matter of deciding just what

8 equipment will be changed out. As Dr. Jabbour

9 indicated, there were some alternatives. We will

10 continue to discuss this with the staff. We think it

11 can be resolved.

12 MR. MICHELSON: Along the same line, do you

13 have any safety grade air systems in the plant

() 14 presently, compressed air systems?

15 MR. SHARPE: No.

16 MR. MICHELSON: None a t all. Your aux'iliary

17 feedwater turbine has no air controls on it?

18 MR. KERRa Did you understand the question?

19 NR. SHARPEs Yes. Bob Misenheimer will

20 address that.

21 MR. KERR: He is going to say yes or no?

22 (Laughter.)

; 23 MR. MISENHEIMER The main control valves on

24 the auxiliary feedwater pump discharge fail in a full

| 25 open position. And if, on a loss of air, they would

O
l
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1 have to be manually controlled, they have hand wheels on

2 them to allow the operators to do that.

3 MR. MICHElSON: Yes. They are certainly

O
'

4 buried deep in the building for that. But you might get

5 to it.

6 MR. KERRs Continue, Mr. Sharpe.

7 MR. SHARPEa Those are all the comments we had

8 on the apen items.

9 Mh. KERRs All right. That then brings us to

10 capability of the decay heat removal system to deal with

11 pisnt transients or degraded core conditions, and my _

12- agenda shows comments by the NRC on the status of the

13 NRC staff review of Westinghouse guidelines.

14 MR. RUTHERFORD: Dr. Kerr, there were a couple

15 of other items.

16
'

MR. KERE: I am sorry. You did want to make

17 some additional comments?

18 MR. BUTHERFORD: There were some additional

19 items on the agenda relatcd to confirmatory items and

20 licensing conditions.

21 MR. KERR: Do you want to do those before, or

22 at the end of this session?

23 MR. RUTHER FORD: I think probably it would be

24 best to go ahead and cover those now, since it is really

25 an extension of the open items.

O
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1 MR. KERE: All right. Please do. If you

2 would wait just a minute, Mr. Jabbour.

3 MR. JABBOUR Is it part of my presentation to
O
\~# 4 make the presentation on the confirmatory and license!

5 conditions?
.

6 (Pause.)

7 MR. KERR How long will it take you to

8 confira?

9 MR. JABBOURs It will take only a few minutes.

10 MR. KERR Two minutes?

11 MB. JABBOUB Two minutes will be fine.

12 MR. KERR: All right. We will have two

13 minutes'otf confirmatory.

() 14 MR. JABBOUR: I am Kahtan Jabbour, licensing

15 project manager for Catawba.

16 As part of the NRC safety review for Catawba,

17 a number of confirma tory items have been found in the

18 sta ff review.

19 (Slide.)

20 MR. JABBOUR: The characteristics of a

21 confirmatory item is one for which the staff has not

22 completed its review. As noted in this slide, the

23 reason for this is, the staff normally has not completed

(} 24 their review because of a number of items, such as the

25 need for complete documentation or because the applicant

;

;
1
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1 has not completed the analysis.
J

2 MR. KERBS let us stipulate the

3 " characteristics" part of the slide. As a lawyer would

O 4 say, we will stipulate that.

5 MR. JABBOUR: The next item would be the

6 status of the confirmatory items. We have 41

7 confirmatory items. According to our understanding, we

8 believe that about two-thirds of these items may be

9 resolved by July, 1983, and the remaining items will be

10 resolved. For instance, th ey either will be installed

11 or the design modification will be implemented by the

12 fuel load date.

13 MR. KERR: Thank you, sir. Any comments?

() 14 MR. SHARPE: No, that is an adequate

15 representation of them.

16 MR. KERR That then brings us to some items

17 you want to clear up, the applicant?

18 MR. RUTHERFORD: One more.

| 19 MR. KERR: Are you finished, Mr. Jabbour?
I
| 20 MR. RUTHERFORD: He has one more section.
|
l 21 MR. KERR I am just not giving you credit or

22 time.
I

23 (Laughter.)

"

24 MR. JABBOUR: The applicant needs to respond

25 to the confirmatory items.

O
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1 HR. SHARPE: I just did. I agreed with you.~

2 MR. JABBOUR: This should only take about a

3 minute.

O 4 The license conditions are again another

5 additional category of items resulting from the review,

6 and those are actions the applicant must take, or

7 conditions to be maintained over the operating life of

8 the plant. A subset of that is technical

9 specifications. The status of this item is that at

10 present, we have 33 license conditions. We expect that

11 several will be implemented prior to licensing, and

12 therefore will not become license conditions.

13 This completes my presentation.

() 14 MR. KERRa Okay. Thank you.

15 MR. SHARPE: There is only one of the license

16 conditions that Duke disagrees with, License Condition

17 18. That is internal corrosion protection for the

18 diesel generator fuel oil storage tanks.'

19 MR. KERR: Internal what?

20 MR. SHARPEa Internal corrosion of the diesel

21 generator fuel oil storage tanks.

22 MR. MOELLER4 I gather that the tanks are

23 filled with fuel oil now, and they are underground?

(} 24 MR. SHARPE4 Yes.i

25 MR. M0ELLERs Are any of them rusting with the

O
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1 fuel oil in them? I mean, I gather we are worried about

2 rusting on the inside.

3 MR. SHARPE Yes.

O 4 MR. MOELLER: Are any of them rusting with the

5 fuel oil in them?

6 MR. SHARPE: I don't believe we have inspected

7 the tanks. We have a number of years of experience with

8 diesel fuel oil tanks at coal-fired plants and have not

9 had any problem with uncoated tanks.

10 MR. MOELLER How many tank years of

11 experience do you probably have?

12 MR. SHARPE: The one case that we looked at,

13 ve have one coal-fired plant that has had a diesel fuel

O u ou tank in the oround since ,ea e.

15 MR. MOELLER: With no problems?

16 MR. SHARPEa With no problem over 40 years.

17 That is correct.

18 MR. MOELLER4 Then what is the NRC staff's

19 question?

20 MR. SHARPE4 There is a discussion of this in

21 your handouts on Page 176.

22 MR. MOELLER4 I wondered if the NRC staff

23 could tell us why this is in contention.

24 MR. JABBOURa Well, the staff did some

25 independent calculations for the Catawba station that

O
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1 showed that there is a substantial amount of

2 condensation in the fuel storage oil tanks, and the SRP,

3 I believe, mentioned this item, that coating is

'

4 required, although I am not very positive about this

5 right now. Coating is feasible, and there is no problem

6 in cleaning the interior of the oil tank.

7 MR. KERR: Mr. Jabbour, please.

8 (Laughter.)

9 MR. M0ELLERs Could they coat them with f uel

10 oil?

11 MR. MICHELSON4 Are these the seven-day tanks

12 ve are talking about?

13 MR. SHARPEA These are the main storage

() 14 tanks.

15 MR. MICHELSON These are out in the yard and
'

16 these are below cround also?

17 MR. SHARPEs Yes.

18 MR. MICHELSON: Are the tops of them ground

19 ele va tion ?

20 MR. SHARPE: They are buried at some depth.

21 There is a concrete pad over the tanks.

22 MR. MICHELSON: Okay.

23 MR. SHARPE The staff is relying on an ANSI

{} 24 standard, ANSI N-1.95, that required internal and

25 external corrosion protection f or the diesel fuel oil

(
;

|

'
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- 1 storage tanks. Of course, we do externally coat the

2 tanks. In relying on the internal corrosion protection,

3 the staff interpreted that as being, coating, a very

- 4 narrow interpretation of corrosion protection.

5 This same position has been applied to other

6 applicants, and in particular Washington Public Power

7 Supply polled the ANSI committee that had written the

8 standard, and their comments back to Washington Public

9 Power were that internal corrosion protection in the

10 form of a coating was not the only means of satisfying

11 this requirement, that in fact internal coatings on

12 tanks are inherently unreliable, and they would not

13 recom' mend this.

() 14 But I guess in spite of the fact that ANSI

15 disagreed with the staff's position, the staff maintains
i

16 that position nevertheless. Therefore, it is Duke's

17 position that to empty these tanks out to clean them and

18 then apply an internal coating to the tanks would be'

19 unreliable, and that we have accounted for internal

20 corrosion of the tank in the design of the tanks.
,

21 The suction for fuel oil off the bottom of the

, 22 tanks is elevated such that you can accumulate rust and

23 other debris in the bottom of the tank. We do have a
.

24 system to remove condensation from the bottom of the(')g%
25 tank. So we do think we have adequately accounted for,

!
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1{) internal corrosion of the tank, and I do not feel that

2 this license condition is appropriate.

3 MR. MICHELSON: Do you coat your seven day

O 4 tankr?

5 (Pause.)
~

6 MR. SHARPE4 We need a clarification. The

7 seven-day tanks are the big tanks. Are you talkino

8 about the day tank in the diesel?

9 MR. MICHELSON: Well, wherever your seven-day

10 storage is. This is a seven-day storage?

11 MR. SHARPE: This is the seven-day tanks.

12 MR. MICHELSON: Okay. I thought this was the

13 yard storage, and that you had a seven-day storage as

14 well. This is the only supply of fuel oil, in the day

15 tank?

16 MR. SHARPE: Yes.
i

17 MR. MOELLER: These normally then are kept

18 full.

19 MR. SHARPE: Yes, by the tech spacs.

20 MR. KERR: Well, the staff is made up of a i

.

21 group of people that are reasonable and will listen to
|

22 logic. Mayb9 they don't know all this stuf f you have

23 just told us.

(} 24 MR. SHARPE: We have tried to make them aware

25 of this.

O
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1['} (Laughter.)

2 NR. SHARPE: We feel we can resolve this

3 through the NRC's appeal process one way or the other.

()'

4 MR. KERRs Thank you.

5 MR. RUTHERFORD: Now, Dr. Kerr, we have those

6 several items that you had questions on yesterday that

7 ve would like to address at this point in time.

8 HR. KERR Please.

9 MR. RUTHERFORDs First of all, there was a

10 question on the underdrain system and the effects of

11 flooding on that system combined with a loss of the

12 system itself. I would like Ira Pierce from Design

13 Engineerina to cddress that point.
O
( ,/ 14 3R2 PIERCE: As I understood the question -- I

15 am Ira Pierce with Duke Power Company -- the question

16 had to,do with a flood resulting from the PMP in the

17 yard on the underdrain system. There should be no

18 noticeable influence in the flow experienced by the

19 underdrain system, because there is no hydraulic

20 connection between the surf ace drain system and the
!

21 underground system. The wall drains are stopped at four

22 and a half feet below the yard surface. And the walls

23 are backfilled with impermeable fill material.

(]) 24 ER. KERR Is that a satisfactory answer?

25 MR. MICHELSON Well, if it is fully correct,

O
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1 it is a satisfactory anster. You are saying that the .

2 hydraulic pressure of t?se flood does not reflect onto

3 the walls of the building.

4 MR. PIERCE: The transient for the flood is

5 like eight to twelve hours.

6 MR. MICHELSdN: Yes, but that is the peak.

7 MR. PIERCE You are talking about soils with

8 permeability of less than ten feet.

9 MR. MICHELSON: I do not think this peak

10 disappears in a matter of eight to twelve hours. It

11 starts receding, but you are not back down to normal

12 levels in twelve hours. You are well above normal. The

13 answer in the safety review report was only for normal.

() 14 It said in there that for normal elevations of your

15 water table, that did not have to have the dewatering

16 system to protect against hydraulic. pressure on the

17 valls.

18 MR. PIERCE: Against hydraulic pressure, yes.

19 MR. MICHELSON: That was okay for normal, but

20 what happens if it is above normal? And it is well

21 above normal well after the flood?

22 MR. PIERCE: The walls are backfilled with

23 impermeable materials.

(} 24 MR. MICHELSON: And that will never be

25 permeated with this water, even in a matter of days?

O
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1 That is what you are saying?
;

2 MR. KERRa He says ten feet a year.

3 ER. HICHELSON Ten feet a year? Okay.

O 4 HR. PIERCE: From the test of the backfill

5 materials that were used on the site, the range of

6 permeabilities was from one-tenth of a foot per year to

7 ten feet a year.

8 HR. MICHELSON4 Have you tested this? You

9 have a sump pump and so forth.

10 MR. PIERCE It has been working for several

11 years.

12 HR. MICHELSON4 Have you shut off your sump

13 system and watched your water table rise?

() 14 HR. PIERCE: Yes, we monitor the flow into

15 this system, and have for about the past two years. It

16 is operating from the time you backfill the walls

17 forward.

18 HR. MICHELSON: If this is impermeable, where

19 does the water come from you are pumping out?
i

20 HR. PIERCE: We have calculated the flow to be

21 from the total aquafer of 57 gallons a minute. The

22 design flow was 68 gallons per minute. To date we have

23 only experienced about 34 to 35 gallons per minute.

24 MR. MICHELSON: I think that probably takes

25 care of it.

O
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1

1

) HR. KERR Thank you, sir.

2 MR. MICHELSON: I think it would be well that

3 the safety evaluation reflect the effect of the maximum

O
4 flood and discuss this. It would be useful information.

5 MR. PIERCE 4 All of this is in the FSAR.

6 MR. MICHELSON: Okay. I didn't go through its

7 I didn't have it.

8 MR. RUTHERFORD: We have two items I would

9 like Robert Sharpe to speak to, the ef fects of the

10 sodium tetraborate and the post-accident floodino in the

11 RHR rooms.

12 MR. SHARPE: I believe the question on sodium

13 tetraborate in the ice had to do with the iodine removal

() 14 efficiency. That is discussed in the Catawba FSAR in

15 Section 6.5.4.3. This section refers to an experimental

16 program that was done by Westinghouse, and that is

17 reported la WCAP-7426.

18 MR. KERR: Thank you, sir.

19 MR. SHARPE: The next item had to do with

20 letdown line failure. That is also discussed in the
I
| 21 FSAR in Section 15.6.2. I believe your question, Mr.

22 Michelson, was4 How can we take that kind of break

, 23 outside of containment? That is discussed and analyzed
1

24 in this section.

| 25 NR. MICHELSON: As a 30-minute break?
|

O
I
i
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/ 1 MR. SHARPE: Well, I think the thirty minutes

2 is the assumed opera tor action time.

3 ER. MICHELSONs Yes.

O 4 MR. SHARPEa The stsff criteria that we can't

5 take credit for isolating any sooner than that.

6 MR. MICHELSON: Yes. Therefore, the

7 evaluation was done for 30 minutes, and you could take

8 the environmental effect of that break into the building

9 for 30 minutes?

10 MR. SHARPEa Yes.

11 MR. MICHELSON: And your equipment is

12 qualified for that?

13 MR. SHARPE: Well, " environmental," meaning

() 14 off-site doses.

15 MR. MICHELSON: No, no , " environmental"

16 meaning equipment environmental effects.

17 MR. SHARPE: I think there is a

18 misunderstanding. This line break is -- this is not a

| 19 reactor coolant system temperatures and pressures; this

20 has been cooled and depressurized.

21 MR. FICHELSON: It is cooled by the component

22 cooling water system, which may or may not be operable

23 after this break has occurred for awhile, dependiag on

I

(} 24 whether or not you have protected that equipment against

25 this break.

I ()
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(%)g
1 MR. SHARPE: This break would be outside of

2 containment and the component cooling -- the letdown

3 heat exchanger would be inside containment.

O 4 MR. MICHELSON: No, no, the component cooling

5 water pumps are outside of containment in the auxiliary

6 building, as is this break, I assume.

7 MR. RUTHERFORD: The only environmental effect

8 you have to be concerned with is the flooding.

9 MR. MICHELSON: No, this is high pressure,

10 high temperature water.

11 MR. RUTHERFORD: No, it is low pressere, low

12 tem pe ra ture water.

13 MR. MICHELSON: The letdown system is not

() 14 breaking down the pressure at that point, is it?

15 ER. RUTHERFORD: We are talking about a

16 recirculation situation. ,

17 MR. MICHELSON: No, no. This is the letdown

18 line, the probably four-inch letdown line. I assume

19 that is what was discussed there. It broke, and as a

20 result you have got 1n0 gallons a minute from the

21 reactor coolant system into the auxiliary building.

22 MR. KERRs If I am not mistaken, yesterday you

23 referred to an inch and a half line.

24 MR. MICHELSON: No, no; maybe it is three.{}
25 MR. KERR I don't know what the line is.

,

O
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1 MR. MICHELSON: Whatever it is, I only picked

2 up the number out of the report as 140 gallons a minute.

3 MR. SHARPE: It is a three-inch line.

O 4 MR. MICHELSON: Okay. It is somewhere in that

5 neighborhood. This is in the auxiliary building, and it

6 is releasing 140 gallons a minute, which is coming f rom

7 the reactor coolant system.

8 MR. KERRa It might help them if you could

9 tell them where this is found.

10 MR. MICHELSON: I don't know where their line

11 is located.

12 MR. KERR: No, no, where was it referred to.

13 MR. MICHELSONs I think I have the note on

() 14 that.

15 MR. RUTHERFORDs Let's defer it, and we vill

16 add ress it later, Mr. Michelson.

17 MR. MOELLERz' While you are cleaning up loose

18 ends, could you give me an answer on how far the land

19 census extends out, the annual land census?

20 MR. TUCKMAN: This is Mike Tuckman. The

! 21 annual land census goes out five miles for milk animals.
l
1

22 MR. MOELLER: Thank you.
:

23 MR. KERRs Do you hsve any others?

24 MR. RUTHERFORD: Yes, we have two more, Dr.
[}

25 Kerr. There was a question on the UHI valves, and

O
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1 inadvertent operation of those valves. I would like Bob

2 Fetgason to address that.

3 MR. FER3USON : Since yesterday, we have

O 4 obtained a copy of our shutdown procedure, which I was

5 trying to recall. We do the following. The first step

6 in this process is to close and gag the upper head

7 injection accumular isolation t alves. The next step is

8 to de-energize and tag the UHI pump and gag motors for

9 the accumulator isolation valves.

10 So that there is not a problem with the

11 operator flipping one switch and overpressurizing.

12 MR. MICHSLSON: This is done at what pressure?

13 HR. FERGUSON: Nineteen hundred pounds. This

() 14 is consistent with the way McGuire does it.

15 MR. MICHELSON: When do you rearm the system?

16 MR. FERGUSON: I cannot give you the exact

17 pressure. The tech spec does require us to have it in

18 service above 1,900 pounds.
1
,

19 MR. MICHELSON: I want to be sure you don't

20 bring it back in too early. Otherwise, again you could

| 21 have an overfressure problem. So, this looks great for
!

|
22 coming down. The question now is, what do you do coming

| 23 back up before you reactivate the system?
l

(}
24 MR. FERGUSON: I cannot give you the exact

| 25 details on that.

|

O
|
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1 HR. MICHELSON: Maybe at the full Committee{)
2 meeting you could. -

3 MR. KERR Is there anything else?

O 4 MR. RUTHERFORDs One other item. The effects

5 of tornadoes on equipment. I would like Jim Hendricks
.

6 to address that question. .

7 MR. HENDRICKS: J.R. Hendricks.

8 We have looked at the three psi differential

9 for the structures and the doors and so forth. We have

10 identified the item concerning equipment as an item that

11 ve need to look at internally, and we are in the process

12 of doing it.

13 HR. MICHELSON: You are looking at it now?

() 14 MR. HENDRICKS: Yes.

15 MR. MICHELSON: What depressurization rate are

16 you going to look at for the equipment?

17 MR. HENDRICKSs I don't knev the ,

18 depressurization rate. We do have the 3 psi

19 differential that we would be looking at.

20 HR. MICHELSON: Are you going to look at the

21 full 3 psi differential?

22 HR. HENDRICKS: Yes, sir.

23 MR. KERRs Thank you, sir. Anything else?

24 HR. RUTHERFORDs That is all on those items.(}
25 We are ready to move to the next agenda item then.

O
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1

1 ER. KERR: Is the staff presentation ready?

2 MR. JABBOUR: Yes, sir. I am Kahtan Jabbour.

3 I have a statement that the .ff is currently

4 reviewing Westinghouse's emergency edure

5 guidelines. A draf t SER hr n mspared, and the

6 staff has met with Westing' s March 2nd and 3rd,

7 1983, to discuss the e An SER is targeted for.

8 March 31st, 1983. I. ..nghouse guidelines consider

9 loss of decay heat removal via the steam generator

10 and/or RHR and considers feed and bleed operation.

11 These guidelines consider multiple f ailures.

12 The guidelines also address multiple steam generator

13 tube ruptures as well as rupture in more than one steam

() 14 generator or as required by NUREG-0737, Itam I.C.1.-

15 In contrast, EUREG-0800, the standard review

16 plan, Section 15, requires consideration of one steam

17 generator tube rupture. Multiple steam generator tube

18 ruptures have been analyzed by Westinghouse for the

19 guidelines of Item I.C.1 of NUREG-0737.

20 That is the end of that statement.

21 MP. KERRa Thank you, sir. Questions?

22 (No response.)

23 MR. KERR4 Applicant's assessment?

{} 24 MR. RUTHERFORD: Bob Misenheimer vill address

25 the next item.

O
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1 MR. MISENHEIMER: I am Bob 51senheimer, with

2 the Mechanical Systems Group of Duke's Design

3 Engineering Department.

() ~

t 4 I would really like to just give you a _ short

5 presentation on the shutdown decay heat removal

6 capability at Catawba, and then try to answer any ,

7 questions that you might ha ve.

8 The reactor coolant system at Catawba is

9 designed to be normally cooled by steam generators to

10 the condition of approximately 350 degrees and 800 psi.

11 At this point, the cooldown would be continued by the

12 residual heat removal system. The feedwater suppl) of

13 tne steam generators during normal cooldown is from the

() 14 condensate feedwater systems while heat is transferred

15 to the condenser via the turbine bypass system.

16 In the event that normal feedwater is

17 unavailable, the auxiliary feedwater system is capable

18 of supplying makeup to the steam generators. If the

19 condenser is unavailable, the steam generator safety

20 valves and/or the steam generator power-operated relief

21 valves can be used to r& Move steam.

22 The Catawba auxiliary feedvater system

23 consists of three redundant trains, each with its own

24 pump. Two full capacity 500 gpm motor-driven pumps
)

25 powered from redundant diesel-backed emergency power

)
,

i
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1{) soutces, and a steam-turbine-driven feedwater pump are

2 each capable of supplying the total minir.um feedwater

3 requirements required by the plant.

O 4 The auxiliary feedwater system water supply is

5 normally provided by three non-safety condensate quality

6 sources. These are the upper surge tanks, the auxiliary

7 feedwater condensste storage water tanks, and the

8 condenser hot well. The essential safety grade source

9 of water for the auxiliary feedwater system is provided

10 by the redundant nuclear service water trains from the
,

11 standby nuclear service water ponds, and an additional

12 non-safety water source is provided from the underground

13 buried condenser circulating water embedded piping.

() 14 If a tots 1 loss of AC power is assumed both

. 15 from on-site sources and -- both from off-site sources
|

,

16 and from the on-site emergency diesel generators, the
|
'

17 turbine-driven auxiliary feedvater pump would still

18 provide sufficient feedwater to maat the shutdown decay

1 19 heat removs1 requirements.

20 The ability of the reactor coolant system to
|

l 21 transfer decay heat from the reactor vessel to the steam

22 generators via natural circulation has been verified by

23 Westinghouse by analysis and also by Duke Power during

() 24 preoperational testing at McGuire. The feed and bleed
~

25 operation as a result of extended loss of all feedwater

.

|
|
|
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1 will be addressed on a generic basis by the Westinghouse)
2 Owners group in response to NUREG-0737.

3 The residual heat removal system is a

O 4 redundant two-train dual suction system which consists

G of two residual heat exchangers, two residual heat
'

6 removal pumps, and associated piping valves and

7 instrumentstion necessary for operational control.

8 The two HR trains are powered by separate

9 diesel-backed emergency power sources. The residual

10 heat removal system is capable of reducing the reactor

11 coolant system to a cold shutdown temperature and

12 maintaining this temperature until the station is

13 started up again. Ultimate heat rejection while in RHR

() 14 is to the standby nuclear service water pond via the

15 redundant trains and component cooling and nuclear

16 service water.i

17 In conclusion, we feel the decay heat removal

18 systems at Catawba have suffic'ient redundancy,

19 diversity, separation, and' independence to ensure safe

'

20 resctor shutdown.

21 MR. MICHELSON: To what extent do these

22 systems depend upon your control air system?

23 MR. MISENHEIMERs In the case of the auxiliary

(} 24 feedwater system, all of the valves on these systems are

25 designed to fail to a safe position on loss of

O
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1 instrument air. Even though our instrument air system
)

2 is non-safety grade, the instrument air can be supplied

3 from any of three instrument air compressors.
()
\# 4 We also have two station air compressors tnat

5 automatically back up instrument air. We have the
~

6 capability to load the instrument air compressors on the

7 diesels in the event of a blackout.

8 MR. MICHELSON: How about your PORV's on the.

9 steam genera tors?

10 MR. MISENHEIMER: la what respect, sir?

11 MR. MICHELSON: A re they air operated?

12 KR. MISENHEIMER: Yes, they are, sir.

13 MR. MICHELSON: You can't operate them.

() 14 MR. MISENHEIMER: If we lost instrument air,

15 ve couldn't operate them remotely, but the valves have

16 hand wheels on them to allow for remote manual operation.

17 MR. KERR: I thought PORY actuation was one of

18 the licensing conditions, or at least an item f or
|

19 discussion.

20 MR. RUTHERFORD: That is one of the items in

21 controversy, yes.

22 MR. KERR So it very well may be that they

23 will not be air actuated eventually?

{} 24 MR. RUTHERFORD: Correct.

25 MR. MICHELSON: Other than that, all other|

|

(
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1 equipment -- This system is fully functional without

2 control air by manual means?

3 HR. MISENHEIMERs That's correct.

4 MR. MICHELSON: All of these devices are fully

5 functional without control air but by manual means? Is

8 that correct?

7 MR. MISENHEIMER: If you wanted to control the

8 flows, the systems will automatically initiate and sta rt

9 pumping it to design flow capacity. In the case of the

10 auxiliary feedwater system, if you wanted to reduce

11 auxiliary feedwater flow later on, and instrument air

12 was unavailable, the operator could then go in and

13 manually throttle back the control valves to reduce flow

() 14 and maintain a set level until he could restore

15 instrument air.

18 MR. MICHELSON: Or he can trip the turbine and

17 restart the turbine periodically.

18 MR. MISENHEIMER: That's correct.
,

i
'

19 MR. MICHELSON: But he could do all this

20 without control air?,

i

21 MR. MISENHEIMER: That is correct.
'

22 MR. KERR Are there other questions?

23 (No response.)

24 MR. KERR Did Er. Abraham and his group do a

25 reliability study of the aux feed system?

O
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1 MR. HISENHEINERs We contracted that to

2 Westinghouse to do a study on the reliability of the aux

3 feedwater system.

4 MR. KERRa Does Mr. Abraham and his group '

.

5 understand the study that has been done, or has it been

6 done?

7 MR. HISENHEIMER: Yes, it has been completed.

8 MR. KERR4 Do they understand it?

9 MR. MISENHEIMER: He is not here today.

10 MR. RUTHERFORDs Yes, it has been reviewed

il both by our safety review group and engineering and

12 nucler production.

13 MR. KERR: Were any changes made in the design

() 14 as a result of that review?

15 MR. MISENHEIMER: No, sir.

16 MR. KERRa I guess I am a little surprised

17 that you did not discover anything, but I guess that is

18 just an indication of good design. What criteria -- Did
!
'

19 you use any criteria for reliability, or did you just

20 lookat it to see what the reliability is?

21 MR. HISENHEIMER: There are set criteria in

22 some NUREG's at Westinghouse. Westinghouse actually did

23 the analysis and applied the criteria. I believe the

24 NRC also contracted with Brookhaven to do an independent(}
! 25 review of that.

4

(
l
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1 MR. KERR. You have told'me repeatedly during
{}

2 the last several days, and I believe you, that Duke

3 Power does not take things that other people do for

O 4 granted. I do not think you do. So I do not think you

5 have taken this study for granted.

6 HR. MISENHEIMER: That is correct. We did not

7 do it ourselves, but we thought Westinghouse had a

8 better basis of comparison to compare the plants.

9 MR. KERRa Westinghouse does not have to live

10 with the reliability of this system, and you do.

11 NR. MISENHEINER: That is correct, but we went

12 back and reviewed the results from Westinghouse, and

13 reviewed the results from them to see if changes were

() 14 necassary. We also got Westinghouse to do a similar

15 reliability on McGuire previous to this, so I would not

16 expect any changes to come out from Cstawba.

17 MR. KERR The Germans, if I understand their

18 approach correctly, have decidad that feed and bleed is

19 not very desirable, and as an alternative they have

20 decided to do what they think will increase the

,

21 reliability of the aux feed system. This assumes, of
l
| 22 course, that you have steam generators available which

23 feed and bleed, I guess, does not have to use.

(} 24 Have you looked a t this alternative to see

25 whether you think it is worth your consideration?

(1)|
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1 NR. MISENHEIMER: We are still waiting on the

2 results of analysis that is being, I guess, contracted

3 by the Westinchouse owners' group in response to

O 4 .NUREG-0737 on feed and bleed and total loss of
5 feedwater.

'

6 MR. KERR: I know you have a lot to do, and I

7 do not want to urge things on you, but I think this

8 decision on the part of the Germans is significant, and

9 somebody who understands reactors in this country ought

10 to be looking at it, because it may be a better approach

11 than feed and bleed.

12 ER. HISENHEIMER: Obviously, as addressed by

13 any emergency procedures, the first thing you do is

() 14 restore secondary cooling. Obviously, feed and bleed

15 would be a last resort if you could not restore any

16 means of steam generator cooling. The auxiliary

17 feedwater system is designed, in fact, it is three

18 trains. We go beyond the normal design basis to provide

19 that reliability. It will be there when we want it.

20 MR. RUTHERFORD: Dr. Kerr, I think we consider

21 that the auxiliary f eedwater system is -- has such

22 reliability that it is an extremely remote situation

23 that we would ever have to get into a feed and bleed

24 mode to begin with. So we are pretty well satisfied{}
25 with the reliability of that system, disregarding

O
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1 whether we could go to a backup to it.

2 MR. KERR If there are no further questions,

3 does that conclude your presentation?

4 MR. MISENHEIMER: On this part, yes.

5 MR. KERR Do you want to talk about multiple

6 steam generator tube failures while you are there, and

7 then have the NRC presentation later, or do you want to

8 follow then?

9 MR. MISENHEIMERs I was planning on following

10 them.
,

11 MR. JABBOURs We have no presentation to make

12 on steam generator tube failures besides what was said;

| 13 earlier, that the NBC staff position as ststed in

() 14 NUREG-0800, the standard review plan Section 15,

15 requires consideration of one steam generator tube

16 rupture.

17 MR. KERR That is the staff's position.

18 Well, that is f airly clear.
|
'

19 MS. ADENSAM: Well, Dr. Kerr, I think it is
1

20 fair to say that we will be reviewing the work that

21 Westinghouse has done relative to implementing these

22 guidelines on multiple failures.

23 MR. KERRs I think it would be fair to say

[}
24 that, too, so we agree. But as f ar as existing

25 requirements are concerned --

O
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1 MS. ADEMSAM: That is correct.

2 MR. KERR4 -- it is-0800.

3 Mr. Misenheimer?

4 MR. MISENHEINER I guess our basic feeling

5 is, the design basis for Catawba right now is the single
'

6 steam generator tube rupture. However, we feel that

7 strict steam generator water chemistry control, our

S implementation of the steam generators, owners' group

9 guidelines on the steam generator water chemistry vastly

10 improves the steam generator blowdown system. Periodic

11 eddy current testing to detect any thinning of the tubes

12 will provide assurance against multiple steam generator

13 tube ruptures.
.

() 14 We have also gone and done a 100 percent eddy

15 current base line study of all the steam generator tubes

16 on Catawba 1.

17 MR. KERRa I know there is a natural barrier

18 at the Mason-Dixon Line, and maybe that also covers

19 communica tion, but you do know about Ginna? Water

20 chemistry didn't have much to do with that.

21 MR. MISENHEIMER: I think we have seen quite a

22 few mechanisms for causing steam generator tube

23 problems. We feel those mechanisms have been

24 addressed. Prehester vibration problems. We are

! 25 addressing really all of the known mechanisms that we

!

()
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1 know of that would cause a problem with steam{}
2 generators, and to improve really the reliability of

3 steam generators and those tubes.

O
4 MR. KERR I believe you. All I am saying is,

5 the probability of more than one breakage simultaneously

6 is probably less and maybe considerably less than the

7 breakage of one, but I doubt if it is zero. I don't

8 know where your cutoff is, but I do not think that

9 probability can be ignored. It may be low enough that

10 one does not specifically design against it, but it also

11 may be high enough that at least in operator training,

12 and I think from what you say the Westinghouse

13 procedures will consider this possibility, so in that

() 14 sense I think you are taking it into account as a

15 possibility.

16 MR. MISENHEIMER: We have an emergency

17 procedure that addresses multiple steam generator tube

18 ruptures.

19 MR. KERR Are there questions?

20 (No response.) .

21 MR. KERR: Does that conclude your

22 presentation?

23 MR. EISENHEIMER: Yes.

(} 24 MR. KERR Do you want to talk about RCS vents

25 then?

|

O
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1 (Slide.)

2 MR. MISENHEIMER: The Catawba reactor vessel

3 head vent system has a one-inch line off the reactor

4 vessel head connection which clicks into two parallel

5 flow paths. These flow paths consist of two valves in

6 series with a cross-connect between them. The head vent
.

7 valves -re Kerotest wide body glow valves.

8 MR. KERR What was the word just before

9 " test?"

10 MR. MISENH EIMERa Kerotest?

11 MB. KERRs C-u-r-e?

12 MR. MISENHEIMERa No, K-e-r-o-t-e-s-t. The

13 manufacturer of the valve.

() 14 MR. KERE: Kerotest? Okay.

15 MR. MISENHEIMER: They are also equipped with

16 Limatorque, which is the manufacturer of the motor

'

17 operator. The valves for the control switches and

18 position indicators are located in the control room.

19 They receive powet from independent diesel-backed

20 emergency power sources, and are environmentally

21 qualified for post-accident conditions. A

22 flow-restricted orifice is provided downstream of these

23 valves to limit the flow.

[}
24 During normal operation power is removed from

25 valves NC-252B and NC-253A with the valves in their

O
'
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1 closed position. Those are the two valves in the lower

2 flow paths. It is a requirement for reactor coolant !

l3 system venting, as indicated, that the operator will j

O 4 open valves NC-250A and NC-251B to vent the reactor

5 vessel head to the pressurizer relief tank. Those are

6 the two valves on the upper flor paths. When venting is

7 completed, the operator would close the two valves. The

8 closure of either would isolate the flow.

9 If one train of emergency power is lost prior

10 to venting, the operator restores power to the valve in

11 the operable train in the parallel flow path in order to

12 initiate vanting. For example, if A train power were

13 lost prior to initiating venting, the operator would

() 14 restore power to NC-252B, which is the B train valve in

15 the lower flow path. Venting could then be initiated by
i
'

18 opening valves NC-252B and NC-251B.

17 Isolation of the reactor vessel head vent

| 18 would again be assured by closure of either of these two

19 V-train valves. The vent valves may be individually

20 struck tested during normal power operation.

21 The Westinghouse owners' group has prepared;

|
22 emergency cesponse guidelines, DRG's, in response to

,

;

23 NUREG-0737, Item I.C.1. Once these DRG 's have been

24 approved by the NRC staff, Duke will use them in

i 25 developing the emergency procedures addressing the use

()
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1 of the reactor coolant system vents.

2 MR. KERRs Tell me what the circle with the K

3 in it means on top of the reactor vessel.

O 4 MR. MISENHEIMER: That is the connection

5 designa tion on the vessel itself. It designates -- it

6 helps us designate which connection is on which.

7 MR. KERRs How long is the pipe that extends

8 from there to the first valve? Is it one foot, or ten?

9 I don't need an exact -- or twenty?

10 MR. MISENHEIMER: Twenty feet. I would say 20

11 feet. That is just a guess.

12 MR. KERR And that is a one-inch line?

13 MR. MISENHEIMER: Yes.

() 14 MR. KERR Thank you, sir. Any questions?

15 HR. MICHELSON: I have one question. From

16 time to time, you point out tha t there are certain types
,

17 of valves that you go to if you have to operate them

18 following an accident, since they are not operable from

19 the control room. Have you done some kind of a study

20 that shows you can really get there under the postulated

21 accident conditions?

22 MR. MISENHEIMER: These valves are located, I

23 guess, in the switch gear rooms. They are not that far

[}
24 from the control room. We feel that if need be, if

25 during the accident you decide that you did need to

b)%
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1

["} initiate venting, then for some reason you had lost a

2 diesel generator --

3 ER. MICHELSON: Are they in the environmental

O 4 control area of the auxiliary building, or of the

5 control building?

8 MR. MISENHEIMER: Can somebody help me? They

7 are in the environmentally controlled area of the

8 auxiliary building.

9 MR. MICHELSON That assumes that whatever has

10 happened has not affected the environment of the

11 auxiliary building sufficiently to prevent you getting

12 access to such devices. This is just one example of a

13 number that have been cited. Have you really done such

() 14 a study?

15 MR. MISENHEIMERa We look at whether or not we

16 think we can get to these valves.

17 MR. MICHELSON: Physically, I am sure you can

18 get to them. The question is, environmentally, is it

19 going to be easy to get to them? Keep in mind again the

20 kind of things like happened at TMI. It was pretty hard |
|

21 getting around the auxiliary building. This is very

22 deep in the auxiliary building, as I recall.
i

23 MR. MISENHEIMERs The switch gear rooms, |

(} 24 really, are not that deep in the auxiliary room. There

25 is not that much equipment in those rooms that could

( '
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1 really generate a harsh environment.

2 MR. MICHELSON: I am thinking more that they

3 are all communicating together. They are not

4 environmentally isolated from the remainder of the

5 auxiliary building.

6 HR. MISENHEIMER: Ray Weidler can respond to

7 that.

8 MR. WEIDLER: I am Ray Weidler.

9 We do look at the breaks in different areas of

10 the auxiliary building and how we can get to different

11 valves and equipment to make sure that we can get there

12 under the different postulated breaks.

| 13 MR. MICHELSON: Do you have such a study

() 14 prepared, or is this done on an ad hoc basis?

15 MR. WEIDLER: We have such a study.

16 MR. MICHELSON: I guess I could see a copy'if

17 I wished, then, couldn't I?

| 18 MR. WEIDLER: You certainly could.

19 MR. KERR Is there anything else?

20 (No response.)

21 MR. KERR That completes that section,

22 doesn't it? And we are ready to begin with our 10:30
!

[ 23 item.
|

{; 24 MR. RUTHERFORD: We are on schedule now. '

1

25 MR. KERR We are almost on schedule. Well,

O
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1 let me congratulate all of you.

2 (Laughter.)

3 MR. KERB. Spent fuel storage plans at Ca tawbs.

4 MR. RUTHERFORD: I would like to introduce

5 Gregg Snipes to address that topic.

6 MR. SNIPES: My name is Gregg Snipes, Nuclear

7 Production Department at Duke. I will try to keep my

8 presentation short and sweet so we can stay on schedule.

9 I am not certain exactly what the concerns of

10 the Subcommittee are with respect to our spent fuel

11 storage plans at Catawba, but let me take just a couple

12 of minutes to put our storage situation --

13 BR. KERRa You tell us what we should be

() 14 concerned about.

15 MR. SNIPES: I think there is very little to

16 be concerned about with respect to spent fuel storage at

17 Catawba, but let me take just a couple of minutes to
l

18 indicate to you where we are.

19 At present, we are sufficient in spent fuel

20 storage capacity with f ull core reserve until about

21 1989, assuming the completion of the authorized transfer

| 22 from Cconee to McGuire. A further reroute of Oconnee 3

23 which is currently planned will expand this capacity to

24 about 1992.

I 25 Dur McGuire station is currently sufficient in

}
i
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1 storage capacity to about 1990. As you are probably

2 aware, the recently enacted National Nuclear Waste

3 Policy Act mandates the availability of an ultimate

O 4 repository for disposal of spent fuel and or high level

5 waste by 1998. Assuming that we do have to get
~

6 basically to the end of the century on a self-sufficient

7 basis in spent fuel storage, we will then obviously need

8 additional capacity. That can be made available through

9 some combination of rerackings, transshipments, and or

10 advanced storage options.

11 A t this point, we believe it is paramount to

12 keep all of our options open such that a decision among

13 safe, environmentally acceptable alternatives can be

() 14 made on the basis of cost, lead time to implement

15 particular storage technology, and so forth. We are

16 committed to maintain a high level of knowledge on

17 things such as rod consolidation, storage, dry wells, et

18 cetera.

19 That concludes my prepared remarks on this

20 particular subject. If the Subcommittee has specific

21 questions, I would be happy to address them.

22 MR. KERRs Thank you, sir.

23 MR. MOELLER: Wha t are the implications of the

24 moving of fuel from Oconee to Catawba? Is that one of{}
25 the things under consideration?

l

()
|
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1 MR. SNIPES That would be one of the{)
2 alternatives. The implications in what respect? We

3 believe that the current regulations cover such a

O
4 movement.

5 MR. MOELLER: I gather that certain

6 environmental groups have expressed concerns about

7 this. What are the concerns that they are expressing?

8 MR. SNIPESa As we understand it, the

9 environmental groups have concerns with respect to the

10 adequacy of cask designs, probability of accidents.

11 MR. M3ELLER: It is mainly then a

12 transportation problem?

13 MR. SNIPES: That seems to be my perception,

() 14 at any rate, of the concerns that are being expressed.

15 MR. M3ELLER: In your opening remark you said
I

16 Oconee was okay up to a'certain year, but that is

17 assuming that they moved their fuel or utilized, what,

18 Catawba's capacity, some of the capacity?

19 MR. SNIPES: As you may be aware, we currently

20 have authorization to move up to 300 fuel assemblies

21 from Ocones to McGuira, and my remarks were in the vein

22 that Oconee, Oconee's cap city is currently sufficient

23 for 1989, assuming those .uthorized moves are

(}
24 completed.

25 ER. MOELLER: You were talking about looking

O
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r~ 1 at various alternatives. Are you working with or\ )g
2 involved in what.I understand is the TVA's exploration

3 of dry outdoor storage?

O 4 HR. SNIPESs We are not one.of the parties

5 directly involved in that particular demonstration, but

6 we are following that demonstration to see what

7 implications it has for us.

8 MR. MOELLER You are saying you are keeping

9 your options open and investigating things? Just how

10 much manpower are you putting into this? What is the

11 extent of your evaluation of alternatives, and what

12 specifically are you doing?

13 MB. SNIPES: As you may be aware, in November

() 14 of last year we completed a demonstration project with

15 Westinghouse on rod consolidation at the Oconee

16 station. In that demonstration we consolidated four

17 spent f uel assemblies. So I think that represents a

18 pretty high level of effort, a pretty high commitment to

19 making sure that alternative storage technologies are

20 available when needed.

21 I am not aware of any utility that has done

22 more than we have done on this on an ongoing basis, and

23 ve probably have one to one and a half men devoted at

{} 24 any particular time to looking at our storage situation

25 and the status of advanced storage alterna tives.

O
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1 MR. MOELLER: Thank you.

2 MR. KERRa Thank you, sir.

3 5R. SNIPES: Thank you very much.

4 MR. RUTHERFORD 4 I would like to introduce Ken

5 Caraway.
'

6 MR. KERR4 Let me make one additional

7 comment. We will not have a session on security

8 safegurad at this meeting, because the room cannot be

9 made secure. We will ask you to be prepared to make

10 such a presentation at the full Committee meeting when

11 it is scheduled in Washington. It is possible that a

12 question may arise about the vulnerability of your spent

13 fuel pool towards sabotage from some sort of external

14 attack. So you might give some thought to answers to

15 that kind of a question.

16 MR. RUTHERFORDa We will be prepared to

17 discuss that.

18 I would like to introduce Ken Caraway to

19 address the next agenda item.

20 MR. CARAWAY: Good morning. I am Ken Caraway

21 from the Electrical Division of Duke's Design

22 Engineering Department.

23 My purpose this morning is to address the key

24 points in each area on the agenda regarding the AC/DC

| 25 reliability. The first topic is grid reliability.

O-
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1 Duke's transmission system consists of a highly

2 integrated 500 230 K7 loop network that is part of the

3 Southeastern Electric Reliability Council, known as

O 4 SERC. All the companies in the region are

5 interconnected such that the combined networks operate

6 as a single integrated system.

7 (Slide.)

8 This' slide shows the five 230 KV double

9 circuit lines which integrate the Catawba nuclear-

,

10 station into the Duke transmission system which forms a

11 part of that interconnected system and consequently

12 meets the same reliability criteria as have been

13 established for all the SERC region.

() 14 The total circuit miles of all ten lines
.

15 emanating from the Catawba nuclear station is 174

16 miles. Statistics of the 230 KV lines on the Duke

17 system indicate an annual outage time of 2.52 hours per

18 100 circuit miles may be anticipated, which in this case

19 would yieli an annual outage time for all ten circuits

20 of 4.38 hours per year.

21 The availability of power to the Catawba

22 switch yard should be even better than these statistics

23 indicate for the following reasons.

[}
24 MR. KERRs Excuse me. What was that last

25 number for something?

O
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1 MR. CARAWAYa The 4.38 hours per year indicate{}
2 the total accumulative outage of the single individual

3 lines coming into Catawba. That would be one line being

O 4 out 4.38 hours per year.

5 ER. KERR The assumption is that one of the
'

6 lines might be out of service for that many hours per

7 year? What about the probability of two lines being out

8 of service simultaneously?

9 HR. CARAWAY: Don Sterrett is in the audience

10 this morning. He is from our Systems Planning

11 Department. He is much more familiar with those types

12 of figures than I am.

13 MR. KERRa It may be that you have not
A
\_) 14 calculated this, and that is an accepbable answer. If

15 you have, I would be interested in the probability of

16 all of the lines being out for some period of time.

17 MR. CARAWAY He has the number for all the

18 lines being out at one time.

19 MR. STERRETT: Good morning. My name is Don

20 Sterrett. I am manager of systems planning for Duke

21 Power Company.

22 In response to the question, over a number of

23 years we have cathered outage statistics in terms of

24 hours per 100 miles per yea r. Based upon those)
25 statistics, we anticipate an annual outage for 100 miles

O
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1{} of 2.52 hours per year for all of our 230 KY network, |

2 As Ken has said, there are 174 miles, total miles of

3 lines coming out of Catawba nuclear Station. If you

O 4 multiply t,h e 174 over 100 times 2.52, we have an average
5 outage rata of all the transmission out at Catawba of

6 4.38 hours per year, which, in terms of probability,
-Sth

7 would be 5 x 10 probably occurring for any one

8 line at any time. If you take all ten lines, as the

9 logarithmi: function, each one times itself, that takes
-Sth

10 it from 10 to the tenth power.

11 NR. KERR That sort of calculation assumes

12 that the failure of each line is independent of the

'

13 failure of another. I do not think that one should
I

() 14 neglect the possibility that there are ten lines that

15 come together at that switchyard.

16 I am thinking, for example, of the possibility

17 that a tornado might simultaneously wipe out every one

18 of those lines. You do not get that sort of thing in the

19 kind of calculation you are making, I believe, because

20 that kind of assumes that the failure of a line at a

21 point is independent of the failures. And I am

22 postulating a tornado that would be a common cause

23 failure perhaps if it just sort of swept around. Have

[}
24 you attempted to calculate that?

25 MR. STERRETT. That emanates geographically in

O
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1 two directions. One set of lines goes to the north.-

2 The other set of lines goes to the south.

3 MR. KERBS I would not think that the event

4 that I am postulating were possible if I did not know

5 that it had happened once. If anybody had told me, I

6 would have said it is impossible. Unfortunately, it did

7 happen, and I am wondering if you have looked at that

8 kind of thing in your calculation of unavailability of

9 off-site power at this switch yard, because that is what

10 we need to look at.

11 MR. STERRETT It is designed whereby you can

12 lose one-half the breakers in the station and still
13 maintain the service because that of the way the station

() 14 is designed. We have not considered the total outage of

15 the station as a mathematical probability, in fact we

16 have never experienced one on the Duke system, so we

17 dismissed that as a mathematical probability.

18 MR. KERR: Ycu won't believe this, but almost

| 19 every utility of which I have asked this question also

20 tells me that it is absolutely incredible that power

21 would be lost at their station, and I guess I am

22 skeptical of that.

23 MR. STERRETT We have had tornadoes take _
24 lines out.

J
25 MR. KERR: With what probability would you be

!

O
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1 villing to permit loss of all off-site power at the
x

2 switch yard ?

3 MR. STERRETT I do not have a feel for that

4 at all.

5 MR. KERRs Well, you ought to give some

6 thought, I think, to the probability with which you

7 would be willing to permit complete loss of all AC.

8 That is a compounding of the loss of on-site and the

9 loss of off-site. That is a pretty serious accident, I

10 would think, and if you are doing probability

11 calculations, and you tell me you are, I would think

12 someone would be looking at this in a serious way, not

13 just to satisfy some regulation.

() 14 MR. STERRETT I understand, but the problem

15 is, we have no statistical data on losing all stations.

16 MR. KERRs We have no statistics on core melt

17 probability in this country, thank God. But people are

18 looking fairly seriously to see if they can estimate

19 what it might be, because what one estimates it to be

20 has some influence on the way we design plants. I think

21 if I were guessing at what the next most serious reactor

22 accident would be in this country, it might well be

23 caused by complete station blackout.

{ 24 7f I were responsible for a utility, I would
,

25 be looking pretty seriously at what I would be willing

O
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I to permit that probability to be and how I could make it{)
2 acceptable.

3 MR. RUTHERFORDa Dr. Kerr, I would like to

O 4 respond to that a little bit. We do consider that when
5 you look at the probabilities there of totally losing

6 off-site power system plus losing the emergency diesel

7 generators, plus, on top of that, some other failure

8 that does not allow your systems which can cope with

9 station blackout to function, that you are down in the

10 noise level compared to other sequences of importance.

11 ER. KERR: Have you calculated it? I do not

12 see any evidence that you have.

13 MR. RUTHERFORD: We have not for Catawba. It
A
(_/ 14 has been done at Oconee, but we have not done it for

15 Catawba. I would expect it to be quite similar to

16 Oconee.

17 MR. KERRa If it were done at Oconee, at least

18 you are familiar with the magnitude of the problem. I

19 am picking on you a little, because I think you people

20 are capable of doing this.
'

21 MR. RUTHERFORD It is really a

22 non-contributor at Oconee.

23 MR. KERE: At Oconee, you have your off-site

(} 24 power backed up with a hydro system, which I really

25 like. I wish every plant had one.
,
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1 MR. RUTHEBFORD4 We agree.

2 MR. KERR Thank you, sir.

3 (Slide.)

b- 4 MR. CARAWAYS As I indicated, the availability

5 of power to the Catawba switch yard should be better
'

8 than these statistics indicate f or the fo3 '.~ ring

7 reasons. Catauba is connected to the Nesport tie

8 station which is approximately five miles south by four

9 heavy circuits. The Newport tie station ties into both

10 the 500 and the 230 KV transmission networks on the Duke

11 system. It is also the terminus of a 500 KV

12 interconnection with the Carolina Power C Light Company.

13 Alternately, two circuits connect with the

14 Allen steam station which is approximately 10.9 miles

15 north of the Catawba nuclear station. Allen is an 1,100

18 megawatt coal-fired plant heavily interconnected with

17 both the 230 KV transmission network and the underlying

18 100 KV network.

19 Based on Duke's experience, plus the diversity

20 of power ca 'cuits coming into the Catawba switch' yard,

21 ve feel like the availability of the power grid system

22 should be very excellent.

23 The next item on the agenda regards

O 24 assessement of the Catawba emergency power system.
V

25 .

A
U
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1 (Slide.)

2 NR. KERR: What I want you to do is tell me

3 why it is a lot better than the average power system. I

d cannot tell that from that circuit diagram.

5 MR. CARAWAY: Dr. Kerr, basically 9 hat I had

6 planned to do was point out the unique features about

7 our design here that enhance the re~iability.

8 MR. KERRa Good.

9 MR. CARAWAY: Typical 1y at most stations, we
,

10 have two independent circuits from the offsite power

11 supply, as shown here in the red and blue lines.

12 At the 6900 volt switch gear level, we utilize

13 tie breakers which allow all the unit auxiliaries to be

() 14 swapped over.and fed from one train of the offsite

15 preferred power circuit if required. Furthermore, we

16 have two standby 6900 to 4160-volt shared auxiliary

17 transformers for the station. One serves as a backup

18 for the train A transformers, the other one is a backup

19 for the train B transformers.

20 These transformers can obviously be used to

21 replace one of the normals. They can also be utilized

22 i' required to feed power f rom one of the units to the

23 essential bus on the opposite unit at Catawba.

24 In addition to the alternate means of

25 p ro viding power from the offsite power circuit, each bus

O
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1{) is provided with its own 7000 KW emergency diesel

2 generator. The Class 1E systems at Catawba are divided

3 into two independent and redundant divisions on each

O 4 unit and are designed to comply with the single failure

5 criteria.

6 HR. MICHELSON: Before you remove that, are

7 the 1A and 1B break switches or breakers?

8 MR. CARAWAYS All these are circuit breakers.

9 HR. MICHELSON: 1A is a circuit breaker off

10 the main generator?

11 MR. CARAWAY: Yes, sir, that is a generator

12 circuit breaker.

13 MR. MICHELSON: Is that a reduced power level

() 14 in the circuit breaker, or can it do a full break?

15 HR. CARAWAY: It is designed to do a full

16 pulse circuit breaker. It's fully rated for the

17 interrupted use.

3 (Slide.)

19 Regarding the DC system for Catawba. The

20 fea tures of the system serve to ensure a reliable DC

| 21 power source. I might mention before I get into this

22 explanation that, regarding the preferred power circuits

23 ve talked about, we also have two auxiliary control

{} 24 batteries that supply the power for that system. It is

25 totally independent of the safety buses. There are two

O
|
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/" 1b) batteries per unit on that system.

2 The vitsi system is a unitized system, with no

3 cross-connections between the units. Each system is

4 provided with four independent channels with a full

5 complement of equipment. AC power is supplied from the

6 600-volt essential auxiliary power systems to the,

7 battery chargers on this systems.

8 That system, of course, can be powered from

9 either offsite or the emergency diesel gene rators. We

10 have an installed spare battery charger that can be

11 utilized to replace any one of the normal chargers on

12 the system.

13 Key interlocks are provided to prevent tieing

14 equipment together that is tray-related on the auxiliary

15 system. In addition, we have provided bus power

16 circuits that have allowed the interconnection of two

17 channels, those two channels being normally powere'd from

18 the same train of the auxiliary supply, should one of

19 the batteries have to be taken out of service.

20 An annunciator is provided on each channel to

21 alert the operator if one of these tie breakers is

22 closed. Furthermore, on the' extreme left and right of

23 this diagram there are train-related buses designated

(} 24 1EDD and 1EDF, that are powered through an auctioneering

25 diode supply to assure very reliable power to those

(:).
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1 loads necessary to shut the plant down from the

2 auxiliar;y shutdown panels.

3 Based on the. combination of the AC system

4 design features and the vi+ ' DC systems, we feel the

5 reliability of the systems at Catawba are extremely

6 reliable.

7 aR. MICHELSON: Is that c four-tray system or

8 a two-tray? You have four channels, so to speak, four

9 lines of power. But are you putting two in one tray

10 system and the other two , or --

11 MR. CARAWAY: We have four separate and

12 independent systems here.

13 MR. MICHELSONs This is a four-tray system?

() 14 MR.. CARAWAY: Channel-related; that is

15 correct.

16 MR. KERR: Does that complete your

17 presentation? Do you have station blackout?

18 MR. CARAWAY 4 I have two items.

19 MR. MICHELSON: Before you get off of that,

20 the power supplied to the standby shutdown boards, are

21 they in separate trays also or are they incorporated in

22 one of these four trays?

23 MR. CARAWAYS Are you talking about the

[}
24 sta ndby shutdown facility?

25 MR. MICHELSON: Yes. That is the power to it

O
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1 there, I assume, on the right?

2 MR. CARAWAY No, sir. This system is totally

3 separate of the standby shutdown facility. That

O 4 f acility has its own set of batteries along with the

5 diesel generator.

6 MR..MICHELSON: What does this go to, then?

7 What does it power?

8 MR. CARAWAY: It goes to the auxiliary

9 shutdown panels which Mr. Murdock talked about

10 y es te rd a y.

11 MR. MICHELSON: That was my question. Your

12 nomenclature is giving me difficulty. This goes to the

13 standby or the panels in the basement of the auxiliary

O 24 h=11 ding?

15 MR. CARAWAY: That's correct.

16 MR. MICHELSON: Does it go in the trays of one

17 of these four others ?

18 MR. CARAWAY: I see your question.

19 MR. MICHELSON4 Or a separate tray?

20 MR. CARAWAY: These are related with train A

21 and train B. The way our separation criteria is defined

22 on Catawba ~1, channel 1 and train A can be routed

23 together. Channel 4 and train B can be routed

24 together.

25 MR. EICHELSON: These are routed in either

O;
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1 channel 1 or channel 4 cable trays?{;
2 MR. CARAWAY: That's right. j

3 MR. KERR4 Why do you not just say whether you

O 4 do or not conform to 0666 and we can go on.

5 MR. CARAWAY Basically we conform except for

6 the first item which basically prohibits the use of bus

7 tie circuits. As I point out on this design, we use

8 that, but I think it's noteworthy to point out that the

9 NUREG analyzed a very minimal two-division system and I

10 think the differences are rather obviouc.

11 MR. KERR Yes.

12 MR. CARAWAYa Re g a rding station blackout, loss

13 of all AC power is not a design basis event for Catawba

() 14 Units 1 an'd 2. However, the combination of design,

15 operation and testing requirements that have been

16 imposed on the plant will assure these units have

17 substanteil resistance to this event.

18 The probability of losing all ten circuits at

19 Catawba has already been addressed. In the unlikely

20 event that both offsite and onsite AC power are lost,

21 cooling water will still be provided to the steam

22 generators by the auxiliary feedwater system through the

23 use of a steam-turbine driven pump that does not rely on

() 24 AC power for operation.

25 An emergency procedure has also been developed

O
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1 for Catawba to verify proper response of automatic(}
2 protection systems followiag the loss of all AC power

3 and to specify appropriate operator cetions to restore

O 4 AC power as promptly as possible, to minimize the

5 reactor coolant system inventory loss, to maintain
.

8 ultiate heat sink, and to recover the plant following

7 restoration of AC power.

8 That concludes my presentation.

9 MR. KERRs How long do you think you tould

10 survive station blackout?

11 MR. CARAWAY: Regarding the capability of the

12 batteries, we have done some calculations that indicate

13 the capability is here to maintain the essential'

(A-) 14 instrumentstion for 24 hours. Hopefully, we can restore

15 power well within that time.

18 dR. KERR4 Could you survive, in terms of

17 cooling capability, for two hours, do you think,

18 certainly? i

19 HR. CARAWAY: I cannot speak to that. Bob,

20 did you want to take that?

! 21 MR. FERGUSON. Bob Ferguson, Catawba
!

22 operations.

23 The two hours you are referring to I think

(]) 24 assumes total f ailure of the reactor coolant pump

25 seals.

O
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1 MR. KERR: I don't know what you assumed in

2 your analyris. That's what I'm trying to find out.

3 MR. FERGUSON: This is the assumption made in

O 4 the Westinghouse Owners Group analysis. We have

5 provisions in the event of loss of all AC power to
'

6 establish seal injection to the reactor coolant pumps

7 from the standby shutdown f acility, and we can do that

8 within ten minutes to alleviate that problem.

9 So I am sayinc that would extensively increase

to this two hours.

11 MR. KERR You're reasonably confident you

12 could survive two hours?,

13 MR. FERGUSONs Yes.

() 14 MR. KE'RR Does that include taking into

j 15 account the fact that your heating, ventilating and air

16 conditioning system is not available for cooling any of

17 the equipment that you need?

| 18 MR. RUTHERFORD: The SSF design criteria I

19 believe, unless I'm wrong, is 72 hours of ability to

20 maintain the system.

21 MR. KERR You can survive 72 hours?

22 MR. RUTHERFORD: Yes.

23 MR. MICHELSON: Do you have auxiliary cooling

(} 24 in the room housing the auxiliary feedwater turbine?

25 MR. FERGUSON: I can take that.

O
~

!
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1 The critical area is the oil for the

2 governor. We have a cooler which comes off the

3 discharge of the pump and goes through the oil cooler

O 4 that will maintain that tem perature within acceptable

5 limits.

6 MR. MICHELSON: Where is the cooling water

7 coming from?

8 MR. FERGUSON: From the discharge from the

9 pump.

10 MR. MICHELS0N: How about the electronic
,

11 governor on the turbine? Your room is going to get very

12 hot, because it's a very small room and apparently it

13 has a lid over the top.

() 14 MR. FERGUSON: I can't address that. If I

15 could refer that to someone in design.

16 MR. RUTHERFORD Ray Weidler will a ddress
.

17 that.

18 MR. KERR4 He just told us yesterday he was a

19 mechanical engineer.

20 (Laughter.)

21 MR. KERR: Do you understand the question?

22 MR. WEIDLER Could you repeat the question?

23 MR. MICHELSON: The electronic governor that

24 controls the auxiliary feed water turbine is somewhere
[}

25 near that turbine and it really was not designed for

O
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1{} high temperatures. The manufacturers will give you

2 various answers, but somewhere between 104 and 120
.

3 degrees Fahrenheit.

O 4 How do you cool the governor?

5 MR. WEIDLER: The aux feed pump running

6 temperature has been calculated with a ventilation

7 maximum of 100 degrees. Without ventilation, a very

3 conservative calculation assumes steady state, no heat

9 storage in the concrete, of 150 degrees.

10 MR. MICHELSON: And now you will have to do

11 something abo,* sny equipment that is not qualified to

12 remain properly functional at 150 degrees Fahrenheit,

13 because you have no building ve n tila tio n .

() 14 MR.'WEIDLER: Tha t is correct. I think Ted

15 McKeekin will speak to that.

16 MR. McMEEKIN: Let me just add, under that

17 condition of a loss of power the valve will fail open

18 and the governor will be open such that the turbine will

| 19 go to full speed. We do not rely in that event only on

20 the pneumatic control.
|

| 21 MR. MICHELSON: You have to control the
1

22 turbine speed.

23 MR. RUTHERFORD: It's a mechanical governor.
|

(} 24 MR. MICHELSON: That Terry turbine is all
1

25 mechanical controlled? No electronics on it? Maybe

O
|
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1

[}
this would be one to address for the full Committee, but

2 look into your governor control. It's a Woodward

3 governor generally, but it may be somebody else's.

O
4 MR. MURDOCK: Basically, it wouldn 't control

5 the speed, but it would control the flow valve.

6 MR. MICHELSON: How are you going to keep the

7 turbine at a proper speed? It wants to go very fast.

8 You have to throttle it. You have to throttle the steam

9 to the turbine properly to control the speed of the

10 turbine. Otherwise, it wants to go to destruction, in

11 fact.

12 MR. RUTHERFORD: Let us address that at the

13 f ull meeting.

O
x_/ 14 MR. KERRs Anything else?

15 MR. MICHELSONa That's it.

16 MR. KERR Does that conclude your

17 p re se nta tion ?

'

18 MR. CARAWAY: Yes, sir.

19 MR. KERRs Thank you, sir.

20 We now come to hydrogen control and th.e ice

21 condenser. At the end of this, I believe we also have a

22 presentation from a member of the public. Is Mr. Riley

23 here?

(} 24 The first presentation by the NRC Staff, are

25 you going to make that, Mr. Jabbour?

O
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{) 1 MR. JABBOURz I'm Kahtan Jabbour.

2 The NRC Staff position regarding hydrogen

3 control is the followinga The Staff is reviewing the
O

4 Duke information presented on Maguire, and they will

5 conclude that in a safety evaluation report which is

6 targeted for April '83. Our understanding is that

7 Catawba will f ollow what Maguire does.

8 This is the end of my presentation.

9 MR. KERR Any questions?

10 (No response.)

11 MR. KERR. Applicant?

12 MR. RUTHERFORD I would like Al Suddeth to

13 give our response.

14 MR. SUDDETHa I'm Al Sudde th from the design

15 engineering department, mechanical division. I have a

16 prepared statement. Af ter tha t I'll take questions.

17 Ihe action at Three Mile Island caused some

18 amount of regulatory retrenchment in the effect of

19 accidents on containment integrity. Even though it has

20 been established that core damage at TMI would have been

21 averted had the ECCS been allowed to perform its proper

22 function, the utilities using containment buildings with

23 smaller volumes and lower design pressure have had to

(]) 24 reassess '.h e probable response of the containment

25 building to accidents involving failure of the ECCS in

O
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which large quantities of hydrogen could be released to1

2 the containment atmosphere.
Power becameWhen the issue first arose, Duke3

4 a full partner with TVA in a program to develop a system

to mitigate the effects of hydrogen release in an5

Followinc selectionaccident beyond the design basis.6

by TVA of a system of igniters distributed throughout7

containment as an interim measure, we determined that
an

8

research and analysis
9 extensive program of testing,

would be required to indicate the adequacy of ignition.10

11 This research, testing and analysis is now complete.
It consists of the following major parts:~

12

Number one, basic research of the hydrogen
13

the effects of steam,combustion phenomenon, including
(]) 14

and spray on hydrogen flammability;15 fog

Number two, studies of the turbulent mixing
16

phenomenon in containment in order to assess the17

distribution due to pipe break or the rupture disc;18

Humber three, evaluation of alternative means
19

of hydrogen control in addition to deliberate ignition,20

21 including component tests for their ability to function
,

22 in the containment conditions.
The effectiveness of hot surface igniters in

23

24 the presence of steam, fog, water and spray was also

25 evaluated.

O
j
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(} The results of this program was that the1

2 selection of deliberate ignition was the best hydrogen

3 control. Once the selection was made, analysis and
O

4 testing concentrated on seeing tr.at it would work

5 reliably under a variety of conditions, and this is

6 essential to accident recovery and safe shutdown.

7 Sensitivity studies including an evaluation of

8 hydrogen release from accidents other than the small

9 break LOCA was performed to evaluate containment

10 response during an accident for which hydrogen is burned

11 at low concentrations.

12 The hydrogen mitigation system put in at

13 Mag uire and planned at Catawba consists of 66 igniters

() 14 and 2 redundant trains. At least one set of redundant

15 igniters is contained in each compartment. Power to the

16 igniters may be supplied from the diesel generators if

17 required.

19 This system has been installed at Unit 1 of

19 the Maguire station since 1981. This has demonstrated

20 the reliability of the glow plugs.. NRC approval of the

21 igniter systems at Maguire has been inspected and the

22 one approved for Maguire will be installed at Catawba.

23 Our hydrogen mitigation system may be

)| 24 summarized as follows. We have determined that a series

25 of distributed ignition sources will ignite hydrogen at

O
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{} 1 low concentrations in the containment. We have

2 demonstrated that the effects of this controlled

3 combustion are not a safety concern from the standpoint
O

4 of survivability of vital equipment. We have determined

5 that any of the increasing severity, loss of single

6 trains of pressure suppression equipment, sprays, mists,

7 and fogs created by LOCA, the absence of the ice in the

8 ice bed, for hydrogen release in the recovery sequence

9 involving initiation of the emergency core cooling, has

10 shown that the hydrogen release rates were in excess of

11 what would be realistically possible in a LOCA event.

12 He believe these have resulted in a high

13 assurance of containment integrity and will not be

O>(- 14 challenged by combustion of hydrogen. We believe a

15 greater expenditure of engineering manpower and research

16 money would do nothing to change our hydrogen mitigation

17 design or our conclusions concerning its effectiveness.

18 Are there any questions?

19 MR. KERR Are there any questions?
|

20 (No response.)

21 MR. KERR Thank you, Mr. Suddeth.

22 MR. MICHELSON: Yes. Just for my own

23 information, are there igniters located in the ice

() 24 condenser compartment itself?

25 MR. SUDDETHs There are in the region above

|
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<" 1

N)t
the ice condenser where the air handling units are.

2 There are no igniters in the ice bed itself.

3 HR. KERR I see no further questions.

O 4 Mr. Riley.

5 HR. RILEY: My name is Jess Riley. I'm a

6 member of the Carolina Environmental Study Group, which

7 was an Intervenor in the Haguire proceeding, and as a
.

8 matter of fact which reopened the license proceeding on

9 the basis of hydrogen operation. The Board decided to

10 reject the testimony I proffered at that point.

11 HR. KERR: Could you get a little closer to

12 the microphone? I can barely hear you. You could

13 perhaps raise that mike a little.

() 14 HR. RILEY: Igniters are placed in the

15 containment so that presumable in all regions a

16 combustible but nonexplosive mixture of hydrogen and

17 containment air would be burned off. This assumes that:

18 one, air will always -- it is assumed that air will

19 always in adequate at.)unts be brought into the

20 containment by the two air. return fanc; two, that the

21 air will be well mixed with hydrogen and steam by the

22 jet action at the point of release from the primary

23 coolant system; three, that the hydrogen concentration

(} 24 in the atmosphere entering the ice condenser will

25 gradually rise until it releases convertible

O
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1

[}
concentrations, and will be ignited and harmlessly

2 burned off.

3 In an alternate scenario we see the

O 4 possibility of several outcomess The air supply will be

5 inadequate to burn off the hydrogen as it leaves the ice

6 condenser. We point out that in chemistry you have

7 something called a stochiometric relationship, where the

8 number of moles of hydrogen and oxygen would precisely

9 have to match for the hydrogen to be destroyed. If

10 there is an excess of hydrogen in relation to oxygen

11 there will be residual hydrogen even though there is a

12 burn.

13 'In addition, there are a variety of possible

() 14 causes. For example, there has been a loss of fans, the

15 fans arc inoperable; the other, the size of the break

16 and the rate of steam and hydrogen release are such that

17 the pressure difference between the upper and lower

18 containments partially or completely defeats the

19 function of the air return fans.

20 In other words, the pressure drop

21 characteristics of the air return fans is critical with

22 respect to the air going into containment.

23 With respect to the mixing of air and

(} 24 hydrogen, it is not uniform, but there are regions where

25 the vapor entering the ice condenser contains note
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1{} hydrogen than oxygen. Among causes for this, the

2 location of the primary system break might be such that

3 a pp reciable jet mixing with the lower containment

4 atmosphere simply does not occur in one region of the

5 ice condenser. A mixture of steam and hydrogen will

6 then enter with very little air admixed.

7 The hydrogen that emerges will, because of

8 insufficient oxygen present, not burn. This hydrogen

9 has a density one-seventh that of air and will obviously

10 be buoyant and it will rise to the top of the

11 containment. The oxygen at the top of the containment

12 will be consumed by the first hydrogen arriving. Once

13 that is burned off, then hydrogen will accumulate from

() 14 the top of containment.

15 As the time goes by and hydrogen increasingly

16 accumulates at,the top of the containment, a

17 considerable volume will be there, depending on the

18 amount of metal-water reaction. As that stands', there

19 will be over the course of time diffusion of hydrogen

20 down into the air, and of oxygen in the mid-containment

21 portion upward into the hydrogen.

22 What we can see is the gradient of oxygen and

23 hydrogen which decreases as we go to the top of

(}
24 containment where there are igniters. Over a sufficient

25 period of time the oxygen in the vicinity of the top of

O
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1

[}
the containment igniters will reach the level supporting

2 combustion, and at that point the entire mass of

3 hydrogen will combust, because the lower part of the

O + mass will have a greater amount of oxygen, obviously,

5 than that at the very top.

6 Now, the hydrogen corresponds to 75 percent of

7 the metal-water reaction, which is the case referred to

8 in the SER where this is discussed. In all likelihood

9 -- well, this would provide a pressure without

10 detonation which would be sufficient to fail the

11 containment in terms of the containment's ultimate

12 strength, which was competed for the Maguire proceeding .

13 by several sources. The numbers, as we said, are 55 to

() 14 60 psi ultimate strength for the containment.

15 As a matter of fact, if more than 40 percent,

16 approximately more than 40 percent, of the metal-water

17 reaction does take place the amount of hydrogen will be

18 sufficient to cause a burn pressure increase in excess

19 of these numbers.

20 I would like to point out that RMA, a West

21 Coast research organization under co. t1 to the NRC'

22 Staff, made calculations from which they calculated for

23 Maguire or Sequoyah a maximum 91 psi gauge in the event

(]) 24 of a 100 parcent metal-water reaction.

25 Another organization which did research on the

O
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1

U'S
hydrogen question is Sandia Laboratories. Marshall

2 Berman headed up that project and he was a St'aff witness

3 at the Maguire proceeding. There was testimony

O 4 indicating that he was worried about the presence of

5 igniters at the top of containment in the event of such

6 an accident, and I f eel that, even though he has not

7 been as explicit as I was in this scenario, that he had

8 a good point.

9 I would be glad to address any questions you

10 may have.

11 MR. KERRa Thank you, Mr. Riley.

12 Are there questions?

13 MR. MICHELSON: Yes. To what extent does the

() 14 containment spray change your story?
.

15 MR. RILEY: The location of the ice

16 condensers, as you know, is at the periphery of the

17 containment. The sprays do not do that much in the area

18 of the periphery. The buoyancy effect I think will see

19 the hydrogen move upward along the periphery and

20 accumulate at the top. I do not think that there is

21 going to be much of a turbulent mixing situation there.

22 MR. MICHELSON: Well, the spray is of course

23 simply water entering the a tmosphere, but it is in the

(} 24 process causing thermal gradients to be developed

25 throughout the containment. There should be a lot of

()'
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1 convective forces going out.

2 Doesn't this tend to mix?

3 HR. RILEY: I would think that would tend to
(3

J 4 aix. On the other hand, quantitatively the degree of

5 mixing that is effected and the amount of hydrogen and

6 what concentration in relation to air that will

7 accumulate at the top, I don't think anybody is in a

8 position to say.

9 MR. MICHELSONs On the other hand, it is

10 certainly a factor which you have not necessarily

11 included in your presentation.

12 MR. RILEY: Let me just observe that one of

13 the major causes, potential causes of this sort of an

() 14 accident would be loss of offsite and onsite power. If

15 there is a loss of onsite and offsite power, there will

16 be return fans operating and there are not going to be

17 sprays opera ting.

18 NR. MICilELSON: I do not believe that is the

19 design base, the total station blackout plus a LOCA,

20 that would lead to this sort of situation; is that

21 correct? You are not considering that a design basis at

| 22 this time?
i

23 ER. JABBOUR No.

24 MR. RILEY: This is one of the 12 outstanding{}
25 unresolved safety issues.

!

I
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{} 1 MR. MICHELSON Yes. And if at one time one

2 considers that the design basis, you cannot take credit

3 for the air return fans, you can't take credit for spray7_
O 4 and for a lot of other things. But tor Catawba as it is

5 presently being proposed, we do take credit for the

6 availability of spray and I would think you would have

7 to talk about spray and its effect in your

8 presentation.

9 MR. RILEY: I think that is a reasonable

10 observation. I can only offer this, that TMI went

11 beyond the design basis, and I do not believe there is

12 anything more basic that says there will never be

13 another beyond design basis, DBA.

() 14 MR. MICHELSON: Yes. And in preventing this

15 sort of thing it would be appropriate to indicate in the

16 operating procedures that one spray should be on and one

17 should be off.

18 MR. RILEY: I think your observation is valid,

19 but it seems to me that, just as other matters have been

20 studied on an experimental basis, that the degree of

21 aixing that can be effected is something that should be

22 determined and not left to speculation.

23 MR. KERR4 Thank you, Mr. Filey.

(} 24 MR. RILEY: Thank you.

25 MR. KERRs I now declare a 15-minute recess.

O
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'

1 (Recess.)

2 MR. KERRs We're ready for the next item on

3 the agenda, which deals with the seismic issues.

O 4 HR. BUTHERFORD: I believe the Staff has some

5 words to say first.
.

6 MR. KERRs I am reminded that our seismic

7 consultants have not made it back. So if you will bear

8 with us, we will get them.

9 MS. ADENSAHa Dr. Kerr, unless the Staff

10 vishes, the Staff would prefer to have the Atplicant

11 nake their presentation first.

12 MR. KERRs I'm sure the Applicant is brave and

13 bold and would be willing to do that.

() 14 58. RUTHERFORDs In that case, I'd like to

15 call on Cisy Sams of Law Engineering to sta rt the

16 presentation.
.

17 MR. KERRa Thank you, sir.

18 MR. SAMS: I want to speak just briefly about

19 the view of Law Engineering and Duke about a site

20 specific spectra. Neither Duke nor Law Engineering has

21 developed a site-specific spectrum of earthquake motion'

22 for the Catawba site because it's our view that the

23 spectrum that was used for the design is sufficient for

24 it.

25 We are reminded that at the time the design

O
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i
1{} criteria were being. set up for Catawba back in the early

2 1970's, site dependent response spectra were not
,

3 generally available and would not have been acceptable.

4 The first published study in our country for a site

5 specific spectrum of earthquake motion was in about

6 1974. It was done by Professor Harris See and some of

7 his cohorts at the University of California at

8 Berkeley.

9 The results of their study showed that '

10 earthquake spectra due to the shape of the spectrum does

11 bear a relationship to the site conditions where the

12 seismograph is located, and it showed ra'ther

13 conclusively that this was the case.

() 14 But until the late 1970's, or even as late as

15 the 1970's, it was our information that site specific

16 spectra vent up generally favorably for nuclear power

17 plants. In about the late 1970s we observed the NRC

18 Staff has begun using a site specific spectra to examine

19 nuclear power plants and we've examined the methods

20 they've used to do these site specific spectra.

21 We ourselves would develop a site specific

22 spectrum using a method tha t is quite similar to the one

23 they use. We would find recordings of appropriate sized

(]} 24 earthquakes at appropriate distances and with

25 seismographs sitting on the appropriate soil locations,

O
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1() and we would use the spectrum we are computing from

2 these seismic recordings and calculate a spectrum for

3 the appropriate sita conditions we were doing it for.

O
4 So our methodology would be very similar to that which

5 the Staff used.

6 We have examined the site specific spectrum

7 the Staf has offered for Catawba and are in general

8 agreement that it is an appropriate spectrum. However,

9 we do note that some of the seismograms that were used

10 by them or by the people who did the work for them, some

11 of the seismograms that were used actually came from

12 other than rock sites, a few, not many.

13 We think this introduced a slight conservatism

() 14 in the site specific spectrum that they have offered.

15 We say slight because we have not done calculations to,

16 see just how much. We think this may be partly

17 responsible for the excedance that the Staff noted

18 between their site specific spectrum and design spectrum

19 in the range between 3 and 10 hertz.

20 So in summary, although we have not developed

21 a site specific spectra for Catawba, we would use a
|
' 22 method very similar to that the Staff has used.

23 3r. Mike Green, the supervisor and design

(} 24 engineer for Catawba, at this time could speak about the

25 relevance of site specific spectrum for Catawba, if the
.

1
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(]) 1 Committee so wished.

2 MR. M3ELLER: Mr. Trifunac, what are your
,

3 preferences?

4 MR. TRIFUNAC It might be a good idea.

5 MR. MOELLER: Yes, we would like to hear
.

6 that.

7 MR. GREEN I am Mike Green with Duke Power.

8 As Mr. Sans has said, Duke has not developed a

9 site specific spectrum for Catawba. However, the Staff

10 has constructed a site specific spectrum. 'I believe

11 they use Wolf Creek and the Perry site, and that is the

12 basis.

13 This slide will show that constructed site

14 specific spectrum, how it compares to our design

15 spectra. The straight line curve which we have labeled

16 as .15 Newmark is the Catawba design spectra. The

17 dotted line on that slide is the site specific spectrum
I

| 18 as constructed by the Staff.

19 What we have labeled as the time history curve

20 is the average of our transients which we have used for

21 the development of floor response spectra for the

22 dif ferent structures.

23 As Clay had alluded to, between frequencies of

() 24 3 and 10 hertz the site specific spectrum does exceed

25 the Catawba spectrum. Between the frequencies of 10 and

OO
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(]} 1 30 hertz, however, Catawba matches the site specific

2 spectra reasonably well. At frequencies below 3 hertz,

3 the Catawba design spectrum exceeds the site specificO
4 spectrum.

5 Also, please note that the time history or the

6 synthetic transient spectrum which was used in

7 developing the model floor response spectra exceeds the

8 site specific spectra at all frequencies.

9 Equipment and components are qualified by

10 analysis of tests. In either case, the basis for the

11 qualification are the floor response spectra generated.

12 All floor response spectra were developed from the time

13 history analysis. This time history analysis is based

( 14 on the synthetic time history spectrum that, as you see,

15 exceeds the site specific spectrum.

16 The input data actually used in the equipment

17 qualification is greater than the site specific

18 spectrum. All equipment and components as presently

19 designed are a'pproved for_the site specific spectrum.

20 As I say, excedances do occur at below the 3 hertz

21 frequency range.

22 All category one equipment were analyzed by

23 the response spectrum method. To use one of your terms,

() 24 we were bulldozed in to analyzing our category one

25 structures to the site specific spectrum. Many of the

A
V
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(} 1 major category one structures were reinvestigated using

2 the site specific spectrum, and it is determined that

3 the total shear is increased by less than ten percent in
O

4 all of the investigated structures we have looked at,

5 and these increased shares were within the allowables.

6 Are there any questions?

7 MR. TRIFUNACa Yes, I have a couple of

8 questions. Do you recall, what are the OB and SSE

9 anchoring points for Oconee and Maguire?

10 MR. GREEN: For Maguire the SSE anchoring was

11 .15 g for SSE and .08 g for OBE. For Oconee I believe

12 it was .10 for SSE and .05 for OBE.

13 MR. TRIFUNAC: What is the straight line

14 distance between Catawba and Oconee, just roughly?

15 MR. GREENS 180 miles.

16 MR. RUTHERFORD: About 100 to 120 miles.

17 MR. TRIFUNAC And between Maguire and

18 Oconee?

19 MR. GREE.i: 130.

20 MR. TRIFUNAC: I have not seen all the

21 details, but I believe I have seen a point in the safety

|
22 evaluation report which says that your guideline is an

23 intensity 7 as well as a magnitude 5.3 earthquake. At

() 24 what distance was that 5.3 earthquake assumed to occur

25 from the site?

O
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1 MR. GREEN: I would have to rely on Clay.

2 MR. SAMS: The 5.3 earthquake was assumed to

3 occur not underneath the site.in a conventional way.
~

4 MR. TRIFUNAC: Could you put numbers on

5 " conventional" and "near"? How far exactly from the
-

6 site?

7 MR. SAMS: We are generally talking about an

8 earthquake that's greater than 20 to 25 kilometers from

9 the site.

10 MR. TRIFUNACs How many? *

11 MR. SAMS: 20 to 25 kilometers.

12 MR. TRIFUNAC: That is a hypocentral distance

13 or epicentral?
A
(/ 14 MR. SAMS4 It would be the epicentral

15 distance.

16 MR. TRIFUNACs Thank you.

17 MR. MOELLER: Mr. Pomeroy, do you have

18 questions?

19 MR. POMEROY: Not at this time.

20 MR. MOELLER All right, we will move on,

21 then.

22 MR. GREEN: I vauld like to introduce Malcolm

23 Schaeffer to lead the discussions on this part of the

24 agenda.

25 MR. SCHAEFFER: My name is Malcolm Schaeffer,

O
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(} geologist for Duke Power Company. I will address1

2 briefly the USGS clarification of the Charleston

3 earthquake.,

O
4 The United States Geological Survey clarified

'

. S their position on the possible recurrence of a

6 Charleston-type earthquake in the eastern seaboard

7 region in a letter dated April 18th, 1982, from J.F.

8 Devine of the USGS to R.H. Jackson of the NRC. The USGS

9 stated that the historical seismicity is not by itself

10 sufficient grounds for ruling out the occurrence in

11 other regions of the eastern seaboard of strong seismic

12 ground motions similar to those experienced near

13 Charleston in 1886.

( 14 Their position is said to be a recognition of

15 thair uncertainties with respect to the causative

16 structure and mechanisms of the 1886 earthquake. We

17 should be reminded that the USGS clarified position may

18 be an interim one. Work in progress by the USGS and

19 others at Charleston is not completed and we believe

20 that continuing effort there may ultima tely define the
i

21 causative structure and mechanism.
|
| 22 Many hypotheses concerning the occurrence of

23 Charleston type events have been extended in recent

24 years.

25 MR. KERRa What leads you to believe that

O
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|

() 1 further work will identify the causative structure?

2 ER. SCHAEFFER: At this time there is some

3 work being done by people from the University of South
O

4 Carolina, where they have relocated some of the

5 earthquakes based on new velocity models. I believe

6 this seems to indicate that there is a fault line of the

7 faults they are measuring now from the most recent

8 instrumental data.

9 We do not -- I shouldn't say "we" -- I do not

10 believe they have exhausted all the geologic work that

11 is possible in the area.

12 ER. KERR: Well, one could exhaust all the

13 geologic work and indicate that there is no identifiable

14 causation. It seems to me if that is the only evidence

15 you have that one has not exhausted all the geological

16 work, it is a slim hope.

17 Is there something else?

18 HR. SCHAEFFER: I don't know. Ma rty Chapman

19 might be able to add something. He's a little more

20 familiar with the seismicity part.

21 HR. KERR I'm not sure I understood you
.

22 correctly. I thought I understood you correctly to say

23 that you were confident that if one continued to work

() 24 one could identify a causative structure?

25 MR. SCHAEFFER: Hopefully they could. I don't

O
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(} 1 know if they could or not.

2 MR. KERRa I thought you were saying in your

3 judgment there was a good likelihood, and I wondered if

O
4 there was evidence' for that. You just have hope?

5 MR. SCHAEFFER: Well, ultimately will find.

6 MR. KERRa dkay.

7 HR. SCHAEFFER: Many hypotheses concerning the

8 Charleston earthquake have been advanced in recent

9 years. Some would be very restrictive in geographic

10 location, where others would allow this to occur over

11 large areas of the eastern seaboard.

12 The USGS position corcerning the Charlestone

13 type earthquake is being addressed in short-term

14 probabilistic and long-term deterministic programs. As

15 part of addressing the Charleston earthquake problem,

16 which is really the question of whether a larger than

17 historical maximum earthquake can occur in the eastern

18 United States, the NRC has suggested that an industry

19 assessment be --

20 ER. KERRa Excuse me again. Since I am not a

21 seismologist I have to ask question's.

'

22 I had thought that the Charleston earthquake

23 was an historical ea rthquak e. So you're telling me that

() 24 one is looking for earthquakes larger than Charleston in

25 the eastern U.S. or what?

O
|
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1(} HR. SCHAEFFER: What I am trying to say is,

2 before we have used the tectonic approach and for the i

3 Piedmont province --

O 4 ER. KERRs Let me see if I understood what you

5 said. They were trying to find out whether a larger

6 than historical earthquake could occur in the eastern

7 U.S. Charleston is in the eastern U.S. It occurred

8 historically.

9 Is one looking f or something bigger than

10 Charleston?

11 MR. SCHAEFFER: Well, from the USGS means,

12 possibly yes. What I was referring to specifically was

13 for the design basis of earthquakes for power plants,

() 14 say in the Piedmont province, we use the highest

15 intensity of the historical, which is 7. So what I'm

16 referring maybe to is maybe an B.

17 MR. KERR You're talking about a more

18 restrictive region than the eastern U.S.?

19 MR. SCHAEFFER: Yes, I am.

20 Okay, back to the industry study. In response

21 t'o this request by the NRC for a separate,

22 industry-sponsored study, AIF and EPRI are currently
,

i
l 23 developing such a study. Duke is actively participating

(~s) 24 with AIF in closely following the EPRI study. FPRI is
u

25 scheduled to have in May of this year a detailed plan

O
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1 that will be presented to the various utilities for

2 review.

3 In addition, Duke Power is presently

4 performing a seismic hazards study using earthquake

5 source zonstions based on the various hypotheses for

6 large earthquakes in the eastern United States. This

7 study started in January of this year and will be

8 completed in mid-May.

9 We are performing this study to look at the

10 impact on perceived seismic hazard due to the various

11 hypotheses for the generation of a large event as a

12 basis for comparison with the NRC studies. Although

13 several hypotheses have been advanced for the cause of

() 14 the 1886 earthquake, all are in large part speculative,

15 all are essentially untested, and none can be considered

16 explanations for the 1886 event.

17 Several years of intensive investigation have

18 greatly improved our understanding of the geologic

* 19 setting of the Charleston area. However, no structure

20 has been identified with the Charleston seismicity.

21 Although certain geologic features of the Charleston

22 area are present in the eastern United States, we

23 believe it is premature to assume that the Charleston

{} 24 type event can occur on the structures.

25 Data has been gathered in recent years and

O
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1 ad.'.itional data gathering is taking place. The work{}
2 chat has been hypothesized recently is what they are 1

3 presenting as working addressing a program designed to

O 4 clarify the many unanswered questions.

5 The fact remains that in terms of intensity

6 and persistence the historical seismicity in the

7 vicinity of Charleston is unique on the eastern

8 seaboard. This suggests a causative mechanism for the

9 1886 earthquake. Several years of instrumental

10 monitoring has identified a zone of low-level seismicity

11 in the Milton-Summer a rea, the presumed epicenter of the

12 1886 earthquake.

13 Focal mechanism solutions and

( 14 three-dimensional locations of hypocenters suggest
,

15 faulting in the northwest trending at depths between 4

16 and 18 kilometers. Recent results suggest a deeper

17 source in the same area in the north-northeast. The

18 orientation of the stress field inferred from the

19 instrumental data is not -onsistent with the dominant

20 northwest-southeast trend and horizontal compressive

| 21 strength imposed for the northeast region.
|

22 Furthermore, this data does not favor activity

23 along the substrata. The volume instrumental data tends

(]) 24 not to support the two prevalent hypotheses concerning!

i

25 the 1886 earthquake. Unless and until the relationship

O
|

|
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1

{' )
between Charleston seismicity and some structural

2 mechanism has been established, the concept of tectonic

3 provinces appears to be the most workable basis for

O 4 identifying seismic hazards and identifying seismic

5 hazards in the eastern United States, which is in

6
.

accordance with Appendix A to 10 CFR 100.

l
7 Based upon the above, it's our position that

8 the seismic design criteria for Catauba is adequate.

9 Thank you.

10 MR. KERRs Questions?

11 MR. TRIFUNAC: Yes, I have a couple of

12 questions.

13 This is a hypothetical question. Suppose that

() 14 the Geological Survey investigations have been 100

15 percent successful and a geological structure was

16 discovered whereby everybody seems to agree that this

cau'ed the earthquake. What would that do to your17 s

18 considerations on the largest maximum earthquake

19 somewhere else ?

20 HR. SCHAEFFERs If there was a relationship

21 found at Charleston like you said, hypothetically, and

22 let's aay it was attributable to the northeast-trending

23 faults or mesozoic faults, then I think any other

(]) 24 mesozoic narmal faults we would have to look at and

25 consider the possibility of something larger than

O
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lI historical in that vicinity.
)

2 But the point is, that has not been '

3 demonstrated at this time.

()'

4 MR. TRIFUNACs Are you familiar with H-0 ledge

5 1 probability theory?
,

6 MR. SCHAEFFER: No.

7 MR. TRIFUNACs Let me put it the other way

8 around. Is uniqueness of geological structure and the

9 demonstration that a large historical earthquake is

10 associated with that a sufficient and necessary |

11 condition f or you to exclude the possibility that other

12 unrelated, different, still unique in their own way

13 ground geological structures could create larger

() 14 earthquakes?

15 MR. SCHAEFFER: I'm not sure I really

' 16 understand the question. Possibly oti seismologist

17 understood it.

18 MR. TRIFUNACs This is a geological question.

19 Possibly you could try me again. I can repeat the

20 question in different words.

i 21 Assuming that you found everything that you

22 vanted to find about the Charleston earthquake, and

23 assuming that all the geological and seismological

24 questions that you might have were answered, and you
)

' 25 decided that, yes, indeed, everything seems to fit the

O
|
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1{) picture, my question is, given that that condition might

2 even be unique to that geological structure, to what

3 degree that discovery excludes the possibility of other

O 4 geological structures, different ones leading to --

5 MR. SCHAEFFER: That -- they're unique to
-

6 Charleston?

7 MR. TRIFUNAC: That other structures are not

8 going 'o produce earthquakes of a comparable size or

9 perhaps even larger?

10 MR. SCHAEFFER: It sounds like it's not really

11 a geology question. What's the probability, what's the

12 possibility of something unique different from

13 Charleston, and I cannot answer that.

O(/ 14 MR. KERha But you know there are unique

15 structures all throughout, so that's not a question of

16 probability. That's a question of certainty. There are

17 a lot of unique structures.

18 MR. TRIFUNACs Do all earthquakes occur in the

19 same geologic structure?

20 MR. SCHAEFFERs No.

21 MR. TRIFUNAC How many different geological

22 structures you can think of? One, 10, 100, 1,000?

23 MR. SCHAEFFER: 20.

{) 24 MR. TRIFUNAC: 20, fine. If 'you discovered

25 Charleston, that would be one of the 20, right?

O
1
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1{} MR. SCHAEFFERs Right.

2 MR. TRIFUNACs So there is a possibility that

3 19 other structures might be somewhere else that could

O 4 produce large earthquakes?

5 MR. SCHAEFFER: Yes.

6 MR. TRIFUNACs Thank your

7 MR. KERR: Other questions? Mr. Pomeroy?

8 MR. POMEROYa I would like to quote Dr.

9 Hamilton, who is chief geologist at the USGS, who spoke

10 at the meeting that you and I attended on November

11 30th. I think his statement essentially was that, given

12 the uncertainties, the burden of proof with regard to

13 the uniqueness of Charleston now rests on the people who

14 think Charleston is unique.

15 I do not think you would concur with that

16 statement, but I would like you to comment on that

17 briefly.

18 ( P ause. )

19 MR. SCHAEFFER: Well, it seems like a most

20 unusual statement for him to make. I guess he does not

21 vant to continue to be funded in the area. Obviously,

22 the burden of looking on it is on the USGS and the other

23 various scientific entities that do research. We are

(} 24 looking at it as be3t as possible, but I do not think

25 it's our job to go down into the Charleston area and

(a~h
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1 look.
[}

2 MR. POEEROY: But I believe you said -- and I

3 would agree with it -- I think that we have no real

O 4 information on causative mechanisms for that earthquake

5 at this times is that correct?

6 MR. SCHAEFFER: Yes, sir.
1

7 MR. KERRa I guess I don 't understand your

8 statement that it isn't your job to go into the

9 Cha rleston a rea and look. Let's suppose that what you

to are trying to do is to establish the appropriate size

11 earthquake for which one designs in this region. That

12 is what we are trying to do.

13 MR. SCHAEFFER: Tes, I understand.

() 14 MR. KERR: Appendix A does not give me a great
|

15 deal of comfort if it's wrong. I don't know whether'

16 it's right or wrong, but it might be wrong.

17 MR. SCHAEFFER: A t the time of the design --

18
~

MR. KERR: I'll be finished in a minute and

19 then I'll listen.

20 If the design of a plant at this location
,

i

21 depends upon the information that you can achieve only

22 by going to Charleston, then it seems to me that you

23 .have an obligation not only to travel there, but at

(} 24 least to study the situation.

25 MR. SCHAEFFER: As I mentioned, we are

(
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1{) studying the situation and we are looking at the various

2 hypotheses to come up with the possible seismic risk or

3 seisric hazards to the various sites in Piedmont. We

O 4 are doing this, yes, sir.

5 MR. KERRa And you don't carry the

6 responsibility of carrying on seismic research

7 generally, but if seismic research is needed to decide

8 on the appropriate design for a power plant then I think

9 you share the responsibility with the USGS to collect

10 whatever information is needed for thst purpose.

11 I apologize for sounding as if I'm lecturing

12 you, but that is an occupational hazard.
-

13 (Laughter.)

() 14 NR. SCHAEFFER: I'm supposed to introduce Mike

15 Green, who will speak on the next topic, which I'm not

16 sure what it is.
.

17 NR. KERRa Let's hope he's not in the same

18 situation.

19 MR. GREENa I hope I'm not, too.

20 (Laughter.)

21 MR. GREEN 4 I have a brief comment on seismic

22 margins and I will entertain questions.

23 As I said before, we have seismically designed

{} 24 structures and components to the criteria in the FSAR.

25 MR. KERR At some point you're going to tell

O
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1 us what the seismic margin is in your view?{}
2 ER. GREEN: In my view, yes, sir, I will..

3 Structures were analyzed by the response

O 4 spectra method, utilizing the Catawba design response

5 spec tra as input ss I mentioned. Equipment and

6 components are qualified in all cases utilizing full

7 response spectra generated from the time history.

8 Our analysis and design processes have built

9 in margins. Contributing to these margins are several

10 items. I'll try to list these for you. Number one, for

11 conservatively designed response spectra utilizing the

12 time history occurs to develop floor response spectras,

13 and those envelops are design response spectra. Once
,

() 14 the floor response spectra has been developed, all of

15 these floor response spectras provide an envelop which

16 provides both the increase in acceleration and the ten

17 percent frequency inside the peak acceleration.

18 This envelope curve is what is used in all

19 equipment qualification. When equipment is qualified by

20 shaker table tests, the spectrum used envelops the floor

21 response spectra. That floor response spectra again is
I

( 22 a ten percent increase of the curve we have for floor

23 response.

(} 24 We compare calculated stresses to allowable

25 stress levels. Allowable stresses are at specified
i

!

O
1

l
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(}) 1 levels below what we would call functional capability of
i

2 the material.

3 Finally, we have a generic overdesign of

4 concrete structures. This was somewhat limited to

5 concrete structures' strength. These are not sized for

6 shear stress requirements, and inherently in that we

7 have an overdesign in our concrete structure.

8 In summary, these factors result in margin in

9 both the design criteria specified in the FSAR.

10 To answer your question, I feel seismic margin

11 would be a margin above the required design response

12 spectra we are committed to.

I
'

13 MR. KERRa Do you have any feel for what some

14 sort of weak link margin might be, if you had to pick an

15 important structure which was at the bottom of the

16 margin?

17 MR. GREEN: We have not quantified margins for

18 every component and every structure. Therefore, I

19 cannot really tell you what would be the worst link or

20 Achilles heel, if you will.

| 21 MR. KERBS But you are satisfied that all of
|

22 the structures that are required to be seismically

23 resistant have some margin?

() 24 MR. GREENS Yes, sir. And all structures and

25 components do envelop our required design spectra.
.

O
|
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1{} MR. KERRs Have'you re-looked at this in the
)

2 light of what is euphemistically called the clarifying

3 statement of the USGS?

O 4 MR. GREEN Which clarifying statement is

5 that?
.

6 (Laughter.)

7 MR. KERRs Well --

8 MR. GREENS All I can say is, we have designed

9 to our design response spectra. We are confident the

10 margins do exist above that and are committed to them.

11 The magnitude of these margins has not been quantified

12 at this time.

13 MR. KERRa Thank you.

( 14 MR. TRIFUNAC: If somebody decided that the|

15 SSE should be .3 7, would you still have enough margin?

16 MR. GREEN: We have not analyzed or designed

17 for .3. I couldn't answer that.

18 MR. TRIFUNACs I don't tnderstand how you do
,

,

19 the margin analysis, then. You calculate the stresses
|

'
20 and forces and displacements in certain places, and you

21 know what the maximum allowables are. So if you added

22 the contribution of seismic forces by a factor of two,

| 23 you should almost have a pretty good idea where the
I

() 24 difficult spots are.

25 You didn't do anything like this?

)

|
'

ALDERSON REPORTING COMPANY,INC,

400 VIRGINIA A'd., S.W., WASHINGTON. D.C. 20024 (202) 554 2345

,- _ _ _ _ _ _ _



i

388

1 MR. GREEN Yes. We do compare allowables to |{}
2 our actual calculated stresses, to our allowables. But |

3 ve have not gone through and calculated each component

O 4 of equipment to see what that margin is. I cannot

5 categorically say that all seismic margins could exceed

6 any hypothetical earthquake.

7 MR. TRIFUNAO: But for those you did look at,

8 is it possible to tell, even from your memory, whether

9 some of them might exceed the allovsbles if you were to

10 double the seismic pulses?

11 MR. GREEN 4 I have a few pieces of equipment

12 that we have just as examples. But as I say, they are

13 just examples. If you'll bear with me while I dig it

() 14 out of here.

15 (Pause.)

16 HR. GREEN 4 It's on the bottom, of course.

17 We have pulled out five little pieces of

18 equipment just to give you an example, but these are

19 just for these five. Auxiliary feedwater pump turbine,

20 design values were .15 g, .15 g, .15 g, and .10 g for

21 two horizontal and vertical components. The actual

22 qualification values were .8, .8, and .5 respectively,

23 resulting in a seismic margin in tha t case of 5.1.

(} 24 Auxiliary feedvater pump, similar design base,

25 required design base, .15, .15, and .10. Seismic

O
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1

)
qualification values, .8, .8, .5. Same seismic margin.

2 RHR pump, seismic qualification values of 2.1

3 g, 2.1 g, and 2.1 g, for the two horizontal and vertical
O

4 components, resulting in seismic margin of 15.

5 Component cooling heat exchangers, design

6 values of .75, .75, and .32s actual qualification values

7 of 2.13, 2.13, and .137, resulting in a margin of 2.7 in

8 that case.

9 I would like to restate, these are just

10 examples. As you cen see, the seismic margin varies

11 from piece of equipment to piece of equipment, and all

12 we can say is that we do envelope our design criteria.
.

; 13 MR. TRIFUNACa 1 suppose most of the high

( 14 frequency equipment is just designed to the peak

15 acceleration at that 3ocation floor spectrum or ground

16 motion, right? If it is high frequency equipment?

'
17 MR. GREENS If it is high frequency equipment,

18 you could take the maximum acceleration ground motion.
,

t

| 19 MR. TRIFUNACs And essentially design it

| 20 statically.
l
| 21 ER. GREENS Yes.

|

22 MR. TRIFUNAC: Recently we had some recordings'

23 in the eastern United States, and not necessarily

() 24 representative and not many, but still some recordings.

25 Would you agree with my impression that those are small

| (
|

|
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(} magnitude, high acceleration, short duration1
,

2 accelograms?

3 MR. KERR: Do you understand the question?

4 MR. GREEN: Could you repeat it?

5 MR. TRIFUNACs Yes. Would you agree witi the

e qualification of the recent recordings in the eastern

7 United States, those that we did get, those that are

8 typically of short duration, very high acceleration, lov

9 magnitude events.

10 MR. GREENS I think I understand the

11 question. I'm not sure I have the answer, not being a

12 seismologist.

13 MR. CHAPMAN: I'm Martin Chapman. I'm with

14 Flow Engineering.

15 MR. KERR Would you get to a microphone,

16 please, sir.

17 MR. CHAPMAN Yes, Dr. Trifunac, I think that

18 would be a reasonable characterization of the typical

19 eastern earthquake.

20 MR. TRIFUNAC: In the light of that, would you

21 feel that the Newmark shape of the spectrum is still a

22 good shape to envelop that type of earthquake as well?

23 MR. CHAPMAN: I think that the Newmark

(]) 24 spectrum might need to have a little bit of extra

25 amplification at the high frequencies. I'm not really
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1

) sure about the specific recommendation, but I believe

2 that would be the case.

3 MR. TRIFUNAC Have you considered introducing

O 4 that into your considerations? Because you are talking

5 about site specific, I suppose. I mean, this does come

6 into site specific, does it not?

7 MR. CHAPMAN: Yes, it does, yes.

8 At this. time we are examining some of the data

9 from the New Brunswick earthquake and --

10 MR. KERRa Would you try to stay close to that

11 microphone, please, sir.

12 MR. CHAPMAN: We are examining some of the

13 data from the New Brunswick earthquake sequence to see

() 14 what effect this might have at the high frequencies. At

15 the present time we have not developed a response

16 spectra typical of that type of earthquake, but we are

17 considering the problem.

18 MR. TRIFUN AC: Do you think it should be

19 considered in this spectrum or not? Do you think that

20 that should be considered in developing tha spectra?

'

21 MR. CHAPMAN: I think that would be best

22 answered in the context of what effect the higher

23 frequency accelerations have on the plant design, on

24 safety.

25 MR. TRIFUNAC: Are you suggesting that you are
i

l

l

l

l
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1

O('s
developing response spectra from consideration of what

2 the effects are on the design?

3 MR. CHAPMAN No, sir, we're developing the

O 4 response spectra With respect to ground motion.

5 MR. TRIFUNACa Then let us address that

6 question.

7 MR. CHAPMAN: I would like to turn this over

8 to MR. Sams, who has been more directly involved.

9 MR. SAMSa All we are prepared to say about

10 the spectra that you referred to is we have just

11 received -- recently we have just started to receive

12 them. We anderstand there may be some deficiencies in

13 some of the recordings, there may need to be some

() 14 corrections that will be applied, that are controversial

15 or need to be perfected.

16 We think it is a little too early to use these

17 spectra as they currently exist and try to actually

18 design something with them. However, we do note that

19 they do contain high frequencies and high accelerations,

20 and that they are unusual in the sense that they do not

21 compare to the kind of spectra that we often see for
|

22 earthquakes.

23 They actually look more like response spectra

(} 24 that we see from quarry blasts than we do by earthquake

25 spectra.
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1 MR. TRIFUNACs I suppose you're talking about |[}
2 New Brunswick recordings?

3 MR. SAMSs Yes.

O 4 MR. TRIFUNACs Are there perhaps others that

5 are older and that have been looked at enough that you
.

6 could use?

7 MR. SAMS: We have not looked at any others

8 oxcept the New Brunswick recordings.

9 MR. TRIFUNACa Do you know of any other

10 recordings that might come into the picture?

11 MR. SAMSa No.

12 MR. TRIFUNACs Thank you.

13 MR. KERRs Other questions? Did yo u ha ve a

() 14 question, Mr. Michelson?

15 MR. MICHELSON: No, I'll pass.

16 MR. GREENS Are there any other questions?

17 MR. KERRs I have no further questions.

18 Does that conclude your presentation?

19 MR. GREENS Yes.,

|

20 MR. KERRa Thank you, sir.
~

21 This brings us to the Staff's comments.

22 MR. REITER: My name is Leon Reiter. I'm the

23 leader of the Seismology Section in the Geosciences

O(>
24 Branch.

| 25 Mr. Giese-Koch, who is the seismology reviewer

|
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i

1 at Catawba, will make a presentation, a short{}
2 presentation on geologic and seismologic aspects of the

3 review. And I will be happy to answer any generic
O

4 questions which may arise, particularly those such as

5 the Charleston earthquake and the NRC's plan to deal
.

6 with that earthquake.

7 MR. GIESE-KOCHs My name is Gus Giese-Koch.

8 I'm with the NRC. I'm addressing the geologic and

9 seismologic aspects of the evaluation of the Catawba

10 site.

11 The Catawba site is located in the Charlotte

12 belt of the Piedmont physiographic province.

13 Bear with me, because I do not have a long

O 14 poioter.

15 The Piedmont physiographic province is bounded

16 to the northeast by the Brevard zone , which is the

17 dividing line between the Blue Ridge and the Piedmont,

18 and to the southeast by the fault line which is the

19 dividing line between the southern Piedmont and the

20 coastal plain.
1

1

21 (Slide.)

22 On this I would like to indicate where the

23 site is located and approximately where Charleston is

() 24 located, approximately here (Indicating). The geologic

25 structures which are relevant to the site a re:

O

'
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1 northeast-trending faults, such as the Gold Hill-Silver

2 Hill fault complex; the eastern Piedmont complex, which

3 included Kurloch, the Mordock and the Gold f aults; the

O 4 Kings Mountain belt, and the Brevard zone here

5 (Indicating).

6 These' structures are cut by undisturbed dikes

7 of igneous rock which dates from the paleozoic,

8 approximately 350 million years, to the mesozoic age,

9 which is 150 million years. The fact that they are

10 undisturbed since they were formed makes the Applicant

11 conclude that this is sufficient evidence to rule these

12 structures noncapable, and the Staff concurred.

13 At the site itself, several phases of faulting

() 14 were recognized during the early construction stage.

15 These were investigated in considerable detail. One of

16 the methods used was radiometric age dating of

17 undisturbed hydrothermal minerals forced in the fracture

18 zone.

19 The latest movement of these faults was
1

20 determined to be between 50 and 150 million years, and

21 the local fault structures are also considered

22 noncapable.

23 (Slide.)

(} 24 Since the relationship between known faulting

25 and earthquake activity in the southern U.S. has not

O
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'

|

1 been established, the seismic design parameters for the

2 Catawba plant were determined from a tectonic province

3 approach. The Applicant assumed the Catawba plant to be
(~)
\~/ 4 located in the southern Piedmont. This

5 northeast-trending province between Brevard and the fall

6 line is considered to be a reasonable basis for the

7 determination of the maximum historical earthquake for

8 the Catawba seismic design, for reason, among others,

9 that safety review of other plants in the region, such

10 as Maguire, Summer, Perkins and Cherokee, were based

11 also on the Piedmont tectonic province.

12 I will return to the consideration of the

13 southern Piedmont later in this discussion.

() 14 The Applicant researched the available

15 historic earthquake data in the southern U.S. and mapped

16 all earthquakes greater than the modified Mercali.

17 intensity 4-5 in the general area of the site, 50 miles,

18 100 miles, 200 mile region around the site.

| 19 The largest historic earthquakes in the

j 20 southern Piedmont are the 1774 and 1775 earthquakes near

21 Arvonia in Virginia and the January 1913 earthquake in

22 Union County in South Carolina. These earthquakes were

23 presently 150 miles from the site. This earthquake

[ occurred approxim3tely 50 miles from the site. The24

25 epicentral intensity attributed to these earthauakes is

(~)Tu
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1(} a modified Mercali intensity 7.

2 At the operating license review, the Staff

3 concluded that according to the 10 CFR Part 100 Appendix -

O
4 A guidelines, the safe shutdown earthquake intensity for

5 the Catauba site design is a modified Hercali intensity

6 7, which following the Reg ' Guide 1.60 practices in

7 determining the mean acceleration value can be

8 tra nsla ted into a standard seismic design spectra

9 anchored to .130 peak acceleration.

10 The final safety analysis report for Catawba

11 states that the seismic design for category one

12 structures founded on rock are based on the 1967 Newmark
13 spectrum anchored to .15 g, zero period acceleration.

( 14 (Slide.)

15 The Staff compared the design basis to current

16 review practices. That is, we compared the Catawba
.

17 design spectra to a Reg Guide 1.60 spectrum anchored to

18 a 1.3 g zero period acceleration. The solid line on the

19 bottom here is the five percent Newmark spectrum. The

20 dotted line here is the Beg Guide .13 spectra.

21 We found slight excedances in this area here

22 and in this area here (Indicating). Those excedances,

23 which are on the 2 to 10 hertz, were not considered

() 24 significant by Staff members involved in the structural

25 design review.

Od
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1{} (Slide.)

2 The FSAR states also that for equipment design

3 the spectrum generated from four synthetic earthquakes
O

4 DBA was used. This solid wiggly line here is the

5 spectrum developed from the four synthetic parthquakes

6 and, as you can see, Staff concluded that this design

7 spectrum exceeds the .13 Reg Guide spectrum of all

8 frequencies of importance.

9 For reasons of consistency, the Staff

10 developed the site specific spectrum applicable to the

11 site conditions. This was done because many of the

12 recent operating license reviews have used site specific

13 spectra to evaluate the seismic design because we

( 14 consider the spectra to be more representative of the

15 controlling earthquake, the ground motion frequency

16 spectrum, and the local seismic conditions.

17 For purposes of selecting appropriate

18 earthquake records to develop an 80th percentile

19 spectrum, a magnitude of 5.3 was assigned to the

20 intensity 7 safe shutdown earthquake. This magnitude

21 was derived from magnitude-intensity relationships

22 developed by Mr.Nulty and Herman in 1978.

23 Fo" comparative purposes, I note that Mt:Nulty

() 24 evaluated the 1774, 1874, Arvonia, Virginia events using

25 the fault area and the isoseismic da ta and the magnitude

O
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{} 1 of 4.5. We deem the 5.3 DBE to be in the reasonable
2 range.

3 To estimate the site specific spectrum for 1

O
4 Catawba, which is a rock site, we plotted three

5 different spectra, all considered rock spectra, that

6 developed at different times with slightly different

7 sets if strong notion records. The top.one here, the

8 site specific rock spectrum developed for Wolf Creek,

9 the dashed spectrum here, is a site specific spectra

10 developed for Perry, and the solid line here is the site

11 specific spectrum developed by Lawrence Livermore. They

12 are all 84 percentile site specific spectra.

13 We found the excedances to be noted in this
() 14 area here. We found that these excedances were

15 relatively insignificant considering the margin of

16 safety that was demonstrated by the Applicant'where it

17 compared the Reg Guide 1.60 .13 spectrum to.the design

18 parameters. This was discussed before.

19 Because of a few structures founded e.n soil,

20 Applicant developed a modified design spectrum for the

21 structures.

22 (Slide.)

23 This amplified spectrum was based en an

(]) 24 artificial layer of soil. The Staff requested the

25 Applicant to verify that the amplified design spectrum

O
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{) is indeed conservative compared to actual site1

2 conditions. This bottom solid line here is the five

3 percent amplified spectrum for structures based on()'

4 soil.

5 We took a site specific spectrum just to see

6 what the amplification in this area was here. However

7 --

8 HR. TRIFUNACa Excuse me. How is this

9 calculated? How did you do this amplification? How did

10 they do it?

11 HR. GIESE-KOCH: What program did they use?

12 They used Newmark guidelines to develop this amplified

13 spectrum.

( 14 Let me go on with the extremos here. The

15 solid line is the design spectrum for Catawba. The

10 Applicant selected two actual soil profiles for buried

17 and above-ground storage tanks and performed the soil

16 amplification analysis. This soil amplification

19 analysis was done by using the SHAKE program.

20 The Applicant demonstrated with the results

21 that the actual response spectra, which are one for,

22 above-ground and one below-ground, were indeed less then

i 23 the design spectrum,. within the ranges of significant

(} 24 frequencies for these particular structures.

25 Because of the recent development reoarding

|
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/"% 1 the 1886 Charleston earthquake potential, we took intoV
2 consideration the effects of earthquakes of large

3 magnitude in the action plan put forth by the NRC

O
4 Staff. The Staff firstly considerad the position

5 adhered to in previous safety evaluations, namely that

,

6 an earthquake of this 1886 Charleston size of intensity
i
'

7 10 or NB 616 to 618 should be constrained to the

8 Summerville-Charlotte area, with a minimum distance of

9 200 kilometers from the site.

10 (Slide.)

11 Here is the Charleston area, here is the 200

12 kilometer listance between those.

13 Using several approaches suggested by McNulty,

() 14 Goupta and Naguire, the Staff determined that the

15 predicted inte sity and ground motion at the site were

16 generally less than those resulting from the

17 considerations of the safe shutdown earthquake

18 potential.

19 Several studies are presently -- excuse me.

20 In November the USGS issued a clarification of

21 the Charleston earthquake potential, saying in effect

22 that because of the geologic and tectonic features of

23 the Charleston region, because those regions are similar

(]) 24 to those in other regions of the eastern seaboard, we

25 conclude that, although there is no recant or historical

O
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1(} evidence that other regions have experienced strong

2 earthquakes, the historical record is not of itself

I

3 sufficient grounds for ruling out the occurrence in

O
4 these other regio ~ns of strong seismic ground motions

5 similar to those experienced near Charleston in 1886.

6 Although the probability of strong ground motions due to

7 an earthquake in a particular year at a given location

8 on the eastern seaboard may be very low, deterministic

9 and probabilistic evaluations of the seismic hazard

10 should be made for individual sites on the eastern

11 seaboard to establish the seismic parameters for

12 predicted frequencies.

13 The Staff is undertaking several studies,

()'

14 which have been mentioned before, which are both of a

15 probabilistic nature and a determinatic nature, to

16 determine what, if any, the Charleston effect would be
,

17 on earthquakes should it not be restricted to the

18 Charleston region.

19 HR. POMEROY: Excuse me, Mr. Giese-Koch. Just

20 for clarification for our later discussion, the NRC

21 Staff is in agreement with the USGS clar'ification
i

1

22 letter?

| 23 MR. GIESE-KOCH: That's correct. However,

(]) 24 given the speculative nature of the hypotheses with

25 respect to the occurrence of large Charleston-type

O

ALDERSoN REPORTING COMPANY,INC,

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

_ _ __



403

1 earthquakes, as a result of our limited scientific
[}

2 knowledge and the generalized low probability associated

3 with such events, we do not see any need for action for

O 4 a specific site at this time.

5 It is our position, as it has been in the

6 past, that facilities should be designed to withstand

7 the recurrence of an earthquake the size of the 1886

''8 earthquake in the vicinity of Charleston. At the

9 conclusion of the shorter-term probabilistic program and

10 during the longer-term deterministic studies, de will be

11 assessing the need for a modified position on specific
'

12 sites.

13 And that concludes my presentation.

( 14 MR. KERR Questions?

15 MR. POMEROYs I have a number of questions

16 that relate to the Staff's position with respect to the

17 Charleston earthquake. I think both of you, or Leon

18 perhaps?

19 MR. GIESE-KOCH: I would like to have Dr.

20 Reiter answer this.

21 MR. POMEROYa leon, would you concur with the

22 sta tement that Gus just made, that you are in :omplete

23 agreement with your advisors with regard to their letter

() 24 of November 18th?

25 MR. REITER: Since many people interpret that

()I

|
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1 letter different ways, I would say that our position
(}

2 with respect to our interpretation of that letter stated

3 out interim position, and that position is agreed to by

4 -- essentially, what it boils down to is that we view

5 that the letter from the U.S. Geological Survey is not

6 so much a' new understanding of what is going on in the

7 Charleston area, but rather a more explicit statement of

8 the uncertainty associated with the various hypotheses.

9 That is the fundamental takeoff point for our

10 developing the various approaches that we have. These

11 are both a longer-term deterministic approach and a

12 shorter-term probabilistic approach.

13 Excuse me. At this point perhaps I could give

() 14 to members of the ACRS and their consultants a copy of

15 the Division of Engineering plan for the Charleston --

16 dealing with the Charleston earthquakt, and that might

17 be used as a reference.

18 MR. PONEROY Yes, I think it would, because I

19 would like to discuss that plan.

20 MR. KERR: If I could make a very uninformed

21 and overly brief interpretation of what I have just

22 heard it would be, since we are not sure what those guys

23 have in mind, we think we better find out before we do

(} 24 anything.

25 ER. REITER: I don't think I would perhaps

O
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{} 1 characterize it that way.

2 MR. KERRs That's because you know what you're

3 talking about. Since I don't, that's the way I
%)

4 characterize it.

5 (Laughter.)

6 3R. REITER: I think what the USGS is saying

7 is that -- and they term this a clarification, and it is

8 that there's a great deal of uncertainty associated with

9 simply putting the Charleston earthquake at Charleston

10 and forgetting about it. We have taken that to heart.

11 We attempt to deal with this in essentially
.

12 two different approachess One is a longer-term

13 approach, attempting to get at a better understanding,

) 14 physical und erstanding, so we can reduce one of those

15 uncertainties.

16 With regard to the occurrence of where it

17 or; curred at Charleston, with the potential for large

10 earthquakes in other parts of the eastern United States,

19 research programs have been following this, but we sort

20 of reclarified the goals toward getting at those

21 answers.
(

22 On the other hand, we think tha t the U.S.

23 Geological Survey has raised the issue that there is a

(]) 24 great deal of uncertainty associated with assuming that

25 it can remain at Charleston. Although it says it's a
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(]} 1 low probability of occurrence somewhere else, they sort

2 of leave it up in the air that probabilistic and

3 deterministic investigations should be made.

4 Now, we --

5 MR. KERRs What would you do with Dr.

6 Trifunac's question, which as I understand it was,
,

7 suppose you could establish unequivocally that the

8 Charleston earthquake should be located and constrained

9 to the Charleston region. What influence would that

10 have on your estimate of the occurrence of large

11 earthquakes in the eastern United States?

12 MR. REITERa First, since unequivocal

13 associations with eartt. quakes and structures in the

14 eastern United States has more f antasy than reality,

15 it's hard to discuss. But should we come to that

16 glorious situation we can make such an unequivocal

17 statement, we would have learned a lot about the

18 Charleston earthquake. We would have learned what we've

19 learned as insights to e~+1 mate the potential for larger

20 earthquakes in the - *<ta nited States.

21 And indeed. . long-term program is not

22 restricted to Charleston. We have delineated those

23 areas we think we have the most to gain from with very
i

() 24 specified types of investigations. But with respect to
1

25 the uncertainty -- and this is really the core of our

O
W
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|
1

(} 1 present program -- we feel that Appendix A and the

2 traditional way of dealing with hypotheses is not I

3 adequate to reflect the inclusion of uncertainty.,

4 We really feel a better way to go at this is

5 probabilistically. At least in the short term, the
,

,

6 approach is to develop a probabilistic program that

7 would take into account the various hypotheses and

8 differing opinions among individuals to come to some

9 sort of estimate as to whether plants on the eastern

10 seaboard or the southeast have real] y been -- th e de sign

11 margins have a greater chance of being exceeded than

12 other parts of the central United States or eastern

13 United States where Charleston is not figured as a

(~
- 14 factor.

15 As Mr. Sams mentioned or somebody mentioned,

16 we have also urged the utilities ,to proceed with a
17 similar type program. We are also funding the U.S.

18 Geological Survey to look at the various hypotheses, and

19 we expect to come to some sort of conclusion about the

20 short-term risk program by mid-1984.

21 I might add with respect to the Charleston

22 program in general, as you note, you can see this was

23 just approved on March 2nd. We would really appreciate

() 24 the wisdom of the ACRS and its consultants with respect
!

25 to this program. We are suggesting to you and have

O

|
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/ 1 suggested to the ACRS that we hold a meeting with the

2 Extreme External Phenomena Subcommittee on this program

3 so that various members of the ACRS and the various

O 4 consultants will have a chance to interact and discuss

5 the various elements.

6 HR. KERR4 I will transmit that invitation to

7 the Chairman of the Subcommittee.

8 MR. REITER4 I'm sorry, Paul. Maybe I missed

9 the question somewhere.

10 ER. POMEROY4 I'm going to get at it in

11 another way, I think.

12 In the meeting following the USGS letter of
:

!

| 13 clarification, so-called, Bob Jackson, the head of the

() 14 Geosciences group, said -- and I can't -- I wrote down a

15 quote in his wrapup statement, he said we -- this letter,

16 and its result essentially represent a major turning

17 point in where we are with regard to the entire process,

18 that we are discussing here. .

19 I don't know whether you remember that

20 statement or not, but could you comment on that?
|

21 MR. REIIER: I don't remember that statement,

22 but I think one of the critical points that was raised

23 there is something that has to do with Appendix A. All
,

j } 24 of us who have dealt with Appendix A have been

25 uncomfortable at various times with certain basic

| (}
|
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1 assumptions.

2 I think what this letter does and what I think
3 our action plan does is to say that perhaps we have to

O 4 take another icok at that, the way we do things, and

5 among other things, one of the things we do recommend in

6 this action plan is tht;t Appendix A be looked at,

7 because there are various opinions as to what extent

8 Appendix A allows probabilistic conclusions.

9 So I think what Bob Jackson was referring to

10 I don 't remember his exact words -- has to do with--

11 something about the way we do things. The Staff many

12 years ago submitted a paper to the Commission, SECY-79,
13 I think, 300, indicating some of the problems associated

() 14 with Appendix A. So that I think is the major irpact of

15 where we are going.

16 However -- and I did want to point out, the

17 two-pronged approach we are taking here is, try to do a

18 deterministic kind of investigation to try and focus in
19 to reduce some of the uncertainty, and a short-tera

20 program which recognized the existing uncertainty and
21 tries to aske some kind of relevant estimatsa. We think

22 that is the proper approach in attempting to deal with
23 this problem.

{} 24 Certainly one might have an extreme approach,

25 if you wanted to look at it, that would say, well, I can

O
l
'1
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1 just take the Charleston earthquake and assume that it
[)

2 will occur under each site. Then we would end up with |

3 situations such that every plant in the eastern United

O 4 States would be controlled by the same kind of

5 earthquake that controls San Onofre or Diablo Canyon.

6 MR. POMEROYa Let me just turn for a moment to

7 your program, which I do think is a very valid program.

8 But I do want some clarification, because I am curious.

9 You say in the SER the deterministic studies

10 should reduce the uncertainty -- I believe you said that

11 here, too -- by identifying the causal mechanism of the

12 Charleston earthquake and the potential for the

13 occurrence of large earthquakes throughout the eastern

) 14 seaboard.,

15 As you know, the NRC and the USGS have been
i

16 engaged in a cooperative program that operates at a

17 funding level of greater than 51 million a year

18 approximately, depending on how you account for the USGS

19 contribution. That program has been going on for a

20 period of years, something like eight years now, I

21 believe, and if anything that program has not reduced

22 the uncertainty, it has increased the uncertainty

23 considerably, as well as, of course, a number of studies

(]} 24 out outside of that program.

25 What is the basis, really, for thinking that

O
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1 somehow in the next two years, which I understand your{)
2 draft program said and I assume your final program said

3 a two to three-year time frame should reduce the--

O 4 uncertainty, is the way you say it.

5 MR. REITER Again, it's a matter of the words

6 one uses. We are encouraged by some things outside of

7 Charleston.

8 There are two types of investiJations which we

9 are pursuinga One, we are encouraged that at certain

10 locations, particularly in Virginia, work by Virginia

11 Polytech Institute in central Virginia and in the Giles

12 County region, through a combination of accurate

13 locations with depth and deep geophysical

() 14 investigations, particularly with seismic reflection

15 profiles, has resulted in a much-clearer indication of

16 where the seismic source zones are. We think this is
,

17 the first time that this has been done.

18 We are suggesting that those investigations be

19 expanded and simila r type investigations be applied to

20 other regions in the eas+2rn United States which have

21 concentrations of sefsmicity. One of the indications is

22 the ground region.

23 HR. P0HER0Y: Those kind of studies, however,

(} 24 have been carried on since the inception of the

25 Charleston research program, essentially, although the

: (:)
>
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1

[} profiling has been done more recently. That profiling,

2 a certain amount of profiling, has been done. The

3 seismic network has been in operation for a long period

O
4 of time.

5 The results in my estimation are

6 inconclusive. Do you think we will see any improvement

7 in the next year in some fundamental way over what has

8 happened in the past?

- 9 MR. REITER: I just wanted to talk about two

10 different areas. First, I want to talk about outside of

11 Charleston, I think. There we have a really good

12 chance, if the results in Virginia hold up, of making

13 some significant impact.

14 With respect to Charleston, I think what we're

15 aiming at there is gearing in on very specific

16 hypotheses. For example, one of the hypotheses
,

17- mentioned today was the hypothesis by Talvani, where he

18 thinks fault zones are perpendicular to each other.

19 From what we understand, the geological

20 profiling in that area has not really been adequate to

' 21 determine whether the hypothesis is correct or

22 incorrect. We think zeroing in on one of the particular

23 hypotheses with respect to Charleston will help us.

(]) 24 I think you're correct in assuming, if someone

25 says -- quarantees that we're going to get better

O
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1 results or we will reduce the uncertainty, but we just

2 feel that we have to, the best we can, pursue those

3 leads to attempt to reduce it, while at the same time
O

4 trying to develop some methodology for recognizing its

5 existence.

6 MR. KERRa Gentlemen, I think this research

7 program is of great importance. I have to remember that

8 one of our responsibilities here is to try to decide

9 what we do about recommending something concerning this.
.

10 plant. So I hope this discussion will eventually wind
.

11 up focusing on that.

12 NR. P3NEROY I was hoping to get to that in

13 sy next question.

14 HR. KERRs I'm sure you were.

15 MR. POMEROYa We seem to be quoting a lot from

16 the USGS letter. Part of the USGS letter says that

17 deterministic and probabilistic evaluations of the

| 18 seismic hazards should be made for individual sites in

19 the eastern seaboard. That would include this site.

20 You are proposing to treat this site as though

21 nothing had happened, basically, at this point in time.

22 As I understand it, you are asking - you want to

23 perform this research program, then perhaps come back in

Q 24 a period of two to three years and say, now, Duke Power

25 Company, you have to design for twice the level that we

O
.
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{} 1 thought in the past.

2 Is that in your mind the proper approach to

3 take eith respect to this site?

O
4 MR. REITER: I don't think that's our

5 approach, although it is part of it. I really think our

6 approach is as follows. Again, our interpretation of

7 the USGS letter is just that, not that we have been

8 presented with a good alternative.

9 There were some hypotheses that would extend

10 the Charleston earthquake to all over the eastern United

11 States. There are some hypotheses that would be very

12 restrictive in terms of Charleston. We think none of

13 these are definitiv. We think every one of them

) 14 contains a aood element of speculation, and we just do

15 not think it is appropriate at this point to tell a

16 specific site to change its design value based on

17 speculation.

18 However - therefore, we do not see a need for

| 19 action at a specific site at this time. However, we do
i
'

20 want to take that uncertainty into account and, aside

21 from the deterministic program, we will be making the

22 assessment whether one takes in the uncertainties at

23 sites such as Catawba and other sites on the eastern
,

i

(]) 24 seaboard, and to see whether there is a greater chance

25 of their design being exceeded than other plants.

O
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:

1(} But we certainly do not think it is

2 appropriate at this point to take the Charleston

3 earthquake and to float it or even tie it to any one of

O 4 the hypotheses that have been proposed.

5 MR. POMEROY So essentially you are saying

6 that as far as you are concerned at this time, as far as

7 the Catawba site is concerned, we are considering the

8 Charleston to be anchored, as Gus said, in Charleston?

9 MR. REITER: With the caveats we cited with

10 the future investigations and the way we view our

11 concept of dealing with uncertainty and the

12 deterministic programs, tha t's correct.

13 MR. GIESE-KOCH: May I add something to that?

() 14 We're not completely in the dark, because USGS has done

15 some probabilistic studies in the East. Although those

16 are preliminary, we are encouraged by it because it

17 shows that in the Catawba region they predict the 2500

18 earthquake not to exceed .1 g. So there is an

19 encouragement that it is a good approach to go this
!

! 20 way. -

|

21 MR. KERRs They predict what?

22 MR. GIESE-KOCH: A 2500 year return period.

23 MR. POMEROY: If I may, Mr. Chairman, I would

(]) 24 just like to turn to the probabilistic study that Dr.

25 Reiter referred to. I am participating in that study.

O
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1 I do not know -- I- wonder if I can find the quotation

2 very quickly.
1

3 Somewhere in the SER I think it is stated that |O 4 the probabilistic approach taken by the Lawrence

5 Livermore Labs may provide us some insights as well. I

6 would just like to have you elucidate for me a little,

7 because I do not understand how the Lawrence Livermore
8 Laboratory study is ultimately going to help us in terms

5 of considering this new result, when in fact for the

10 most part it is certainly not going to be incorporated

11 into people's thinking, which is the basic first step in

12 that study.

13 MR. REITERt I'm not sure I understand the

14 question.

15 MR. POMEROYs Well, you are basically saying

16 that the Lawrence Livermore Lab will help us as far as,

'17 the probabilistic study.will help us, as far as

18 increasing our understanding and enabling us to evaluate

19 something with regard to the specific sites. I

20 understand how that might work in a relative sense.

21 It seems to me the first step in that study is
1

22 identifying seismotectonie zones by seismic experts. I

23 know of no seismic experts, includirig myself, who would

24 identify as the most probable kind of zone the entire

25 eastern seaboard as being the site, perhaps with the

O
|
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1{) exception of Mike Tenor, the entire eastern seaboard as

2 an intensity ten or greater.

3 If so, if that's not in the original

O 4 definition of the seismotectonie zone, how is the study

5 going to help us in terms of this new knowledge,

6 supposedly, that's represented by the USGS letter?

7 NR. REITER: Let me try and answer the

8 question. I really do not think -- as I said, our

9 interpretation of the letter is not that the USGS letter

10 presents some new knowledge or new understanding. What

11 it really is from our interpretation is a more explicit

12 recognition of untertainty.

13 The message we have is that we have to take

( 14 that uncertainty into account. The approach we're doing

15 with lawrence Livermore and which we have suggested that

16 the utilities do also, which we are also funding some

17 work on the "SGS to look st various hypotheses, is to

18 attempt to use these studies, once we have taken into

19 account uncertain ties, to determine whether 'n this

20 region of Charleston or the region of the eastern -

21 seaboard, whether there really have been some of these

22 plants exposed to greater hazards than areas that have

23 not been assumed affected by che Charleston earthquake,

(}
24 or is the uncertainty there maybe just as large for

1 25 other regions.

O
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(} I guess that's what it boils down to, Paul.1

2 We view this letter as telling us, don't be certain,

3 there's a great deal of uncertainty. And in the short

O
4 trca that's what we are attempting to deal with.

5 Hopefully, we may be able to get at it in the long

6 tern.

7 HR. POEEROY It seems to me to be a rather

8 certain statement in the SER when you say you will

9 anchor the Charleston earthquake for the purposes of

10 this site. That is a certain statement.

11 HR. REITER: That is our position at this

12 point. I do not see how we could take another position

13 at this point unless we tie it to some sort of

14 speculative hypothesis, which and the Staff cannot

15 accept. We think that to change this and to evaluate

16 this has to seriously take into account the various

17 hypotheses, like the levg1 of credibility, and that is

18 what ce want the study to look at.

19 But at this point we feel very strongly that

20 the present position is appropriate.

21 HR. POMEROY: Just one other comment. I have

22 sort of a philosophical problem in that sense. I think

23 I concur with Dr. Hamilton's statement that the burdon

(]) 24 of proof, due to the uncerteinty the burden of proof has

| 25 shifted to those who think Charleston is unique. You're
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[]} 1 accepting that burden, in a sense, with the proposed

2 plan you have generated.

3 But in this particular site you are
$^

4 effectively saying that we have no basis for changing

5 our previous position, which is that the Charleston
-

6 pressur is fixed.

7 Just comment on that briefly.

8 MR. REITER: I don't know if I would agree

9 with Dr. Hamilton or not. He also made a statement the

10 following day that the causal mechanisms, our
,

,

11 understanding of the causal mechanisms of eastern

12 earthquakes was around the corner. I disagreed with

13 that and I'm certain that you disagreed with that also.

14 I don 't know if I would agree with Dr.

15 Hamilton's statement about the shifting of burdens. I

16 think what it does do, at least for us, is it shifts our

17 way of looking at things from a simple deterministic way

18 to say, her, wait a second, we have to take into account

19 the uncertainties. That is the way we are interpreting

20 the USGS message. That's the way we have indicated and

21 that is the way we are proceeding.

22 Maybe that is the kind of thing that we really

23 can explore more in the Extreme External Phenomena

() 24 Subcommittee. I'm sure Dr. Okrent will have many

25 comments to make on this also.

O
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(]) 1 MR. POMEROYs Thank you.

2 MR. KERR Are there f urther questions? Mr.

3 Trifunac?

O
4 MR. TRIFUNAC I don't know if I should ask

5 this question, but at what time approximately was Oconee

6 OBE and SSE chosen?

7 MR. REITER: I believe tha t's best answered by

8 the Applicant, Duke Power.

9 MR. RUTHERFORD: 1966, approximately.

10 MR. TRIFUNAC: And Maguire?

11 MR. RUTHERFORD: Approximately 1970.

12 MR. TRIFUNAC: When was San Onofre Unit No. 1

13 first selected?

14 MR. REITER: I wouldn 't swear to it, but I

15 think in the sixties, Mike.

16 MR. TRIFUNAC: How about Units 2 and 3?

17 MR. REITER: I think in 1973.

18 MR. TRIFUNAC: What were those peak

19 accelerations, do you remember?

20 MR. REITER: I think it's .5 versus .67,

21 aren't they?

22 MR. TRIFUNAC: Yes. I remember many years ago

23 when I first started coming to these meetings, one of

() 24 the ACRS members asked me, 10 the stress increasing?

25 (Laughter.)

;
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(]) 1 MR. TRIFUNAC I didn't know how to answer

2 that question. But with this introduction ~, here's the

3 question --

4 MR. KERRa It seems to me from what I've been

5 observing recently, the stress on the earth is

6 increasing rather markedly.

7 MR. TRIFUNACs There are lots of things we

8 don 't know, but it just impresses me that a site maybe

9 plus 100 kilometers or whatever from the one we're

10 talking about here is designed for a .05 and a .1 g ,

11 okay. I could think of some other sites, maybe in this

12 general area, that perhaps are designed for .2 g,

13 .25 g.

14 Now, f rom an engineering point of view it does

15 not appear to me to be very difficult to take care of a

16 lot of little details at the level that we are anchoring

17 the spectra at .5 g, and with a somewhat more objective

i 18 criticism of our knowledge, it perhaps not being a good
i

19 investment in one way to -- I don't know if it's the

20 right word -- so such in detail trying to argue with

21 some of these numbers that perhaps 10 years from now, 20

22 years fre.' now, the nature of the physics of the work or

23 our better knowledge or otherwise will possibly change.

() 24 And the extrapolation is possibly going up,

25 not down. So I just tail to see the justification of an

O
i
i
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(} enormous effort on a short-range basis. It's a crash1

2 program in many ways, where many dollsrs are put in to

3 argue about one particular earthquake.

O
4 We don't have any strong motion data today,

5 even in the eastern United States. Why don't we suggest

6 to some applicants in general to try to bring that level
'

7 as far as the structures will bear and then try to show

8 that these levels are reasonable, rather than putting so

9 much energy into -- here you mention a .13 g with a .15

10 g, and the whole accuracy of the matter is no better

11 than maybe a quarter g level snyway.

12 I didn't mean this to'be a question. Perhaps

13 it is a general comment or something to that effect.

14 But I think we should keep those things in mind.

15 MR. REITER: Mike, do you think if we put

16 .25 g there would be no problems associated with it?

17 MR. TRIFUNACs There will always be problems.

18 But I an one of the people who believes that when we do

19 not know something we go in a probabilistic way. The

20 probabilities of exceeding something a little bit larger

21 are substantially smaller. We will never have a

22 probability of zero.

23 So it is just an engineering judgment of

() 24 operating within the number and dimensional constraints,

25 and I believe we ought to keep that in mind. We're not

O
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1

[}
designing this for five years. We are designing it for

2 30 or 40 years. It's a good idea to up it a little bit

3 from an engineering point.

O 4 MR. REITER: Well, this is a long
,

5 philosophical discussion, but we have regs and criteria

6 ve're trying to follow. We can design for magnitude

7 eight and if it was only a small amount of money it 's

8 obvious we would tell people to do this. But this is a

9 much more generic kind of discussion.

10 I wonder if the questions are finished. Some

11 points were brought up during the Applicant's

12 presentation that I wanted to address if there's an

13 opportunity at this point.

() 14 MR. KERR Why don't you take the

15 opportunity.

16 HR. REITER: One, I think as Mr. Geise-Koch

17 pointed out, was in response to a question by Dr.

18 Trifunac. The records used in site specific spectra are

19 not greater than 20 to 25 kilometers, but are actually

20 records that are less than 25 kilometers.

i 21 Second, some question was raised about the

22 eastern U.S. recordings and wha t impact they may have on

23 the high frequency end of the spectra. I simp 1r wanted

24 to point out some information about those recordings and(}
25 what we're trying to learn from them, et cetera. One,

O
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[}
there appears to be some controversy developing. There i

2 are some people arguing that these recent recordings

3 indicate that recordings in the northeastern part of the

() |

4 United States, say where a lot of them are occurring, |

5 would be associated with some different kind of
'

6 mechanicas or a different source than normally

7 associated with that.

8 We have lots of earthquake records in the

9 United States. This is a matter of great controversy.

10 Recently investigators of the U.S. Geological Survey in

11 the article coming out very shortly argued the very

12 opposite. So we are going to see some discussions about

13 that back and forth.,

14 Another thing that has come to light is. at

15 various places where these recordings have been made,

16 such as in New Brunswick or in Arkansas, the instruments

17 are situated on conditions where normally one can expect

18 very high amplification. That is, a very thin soil

19 layer over rock. And that has to be taken into
l
i 20 account.

21 So we are not quite sure what those records

22 sean. We are trying to find out about them. We cannot

23 at this point -- I think it's hasty to jump to any

24 conclusions.

25 My answer is, however, that if the NRC Staff

(v'\
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i

(]) 1 in the past has felt that there was some concentrated

2 local source of earthquakes, high energy earthquakes,

3 high frequency, that has existed, then we require the

^ Applicant,to take special account of that, and that of

5 course is what happened at Sumner.
'

6 MR. POMEROYa Could I make a clarification,

7 since I'm somewhat involved with the New Brunswick

8 recordings? Two of those sites to which you are

9 referring were absolutely solid crystal embasement.

10 They did not show sign *41cantly different records from

11 the sites that were not immediately located on bedrock.
,

12 52. REITER: Again, I'm just reflecting the

13 indications of what the Geological Survey has told me.

( 14 For instance, there was a recording in Arkansas that had

15 a very high accelocation, but there apparently was an

16 instrument 50 feet away at epicentral distances that
,

17 recorded lower intensities. So now there is some
i

!
; 18 concern that there may be a local side effect or pad
|

19 effect there.

20 The only point I'm making is, we're only at

21 the'beginning stage of understanding those recordings

22 and wa should not jump to conclusions about any generic

23 impact at this point.

(]) 24 MR. KERRa This is an extremely important

25 point, but I do believe it's more appropriate for
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() 1 caucus.

2 Are there any further questions?

f
3 (No response.)-

4 HR. KERRa Thank you, gentlemen.
!

5 This brings us to emergency planning, I do

6 believe.
l
'

7 MR. RUTHERFORD: That's correct. I'd like to

8 introduce Mike Glover to talk about emergency planning.

9 NR. GLOYERs Good afternoon. My name is Mike

10 Glover. I'm the emergency response coordinator for Duke

11 Power Company. I'll talk a little bit about our

12 emergency planning e'.srts that we are going through at

13 the present time for Catawba.
4

V 14 Duke Power Company began planning for nuclear'

| 15 emergencies in the early 1970's, when an emergency plan
i

16 was developed for Oconee nuclear station. At that time

17 and up until the events occurring at THI, the planning

18 effort was directed towards other agencies.

19 Since that time there have been major changes

20 in the plants themselves and emergency planning now

21 incorporates response at the emergency levels, as well
l

22 as coordination with the offsite plans for the health'

23 and protection and safety of the public anc the
,

() 24 employees around the plant.

25 The major changes have been in philosophy and

O
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( 1 detail of planning. L'his is directed towards both

2 emergency situations onsite as well as management of the

3 crisis, for lack of a better word, provided by the

O 4 impact of the hundreds of media, state, and county

5 agencies involved, industry inquiries, federal support
'

6 and public concern such as a situation would generate.

7 A generic crisis management plan I have here

8 (Indicating), and a Catawba nuclear station emergency

9 plan (Indica ting) containing information and guidance

10 unique to that station, and which have drawn upon

11 experience at both Naguire and Oconee.

12 These were written in conformance with the

13 guidance of NUR EG-0654, Revision 1.

() 14 The crisis management plan has been tested '

15 succesfully in five exercises and three drills since

16 mid-1980, and a nrmber of the Catawba station staff have

17 had critical roles ut those tests at Oconee and

18 Maguire.

19 I'd like to talk a little bit about emergency

20 organization.

i
21 (Slide.)

22 The key element we see in effectively

23 organizing the responsibilities capable of mitigating

() 24 the emergency and interfacing with offsite agencies and

25 the media is the organiz'ation that will respond to a

('

|
|
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[}
situation at Catauba and can be divided into two

2 functional areas, onsite and offsite.'

3 The onsite organization shown here is

)'

4 primarily concerned with the emergency response effort

5 needed to control an incident. Prior to activation of

6 the management team, they're responsible for all basic

7 functions, including emergency management, plant

8 operations, technical assessment, and the making of

9 protective action recommendations to offsite agencies.
,

10 After the EMC is activated, the , plant
11 maintains responsibility for plant operations and

12 technical assessment, but the burden for overall

13 management and protective action recommendations falls

14 to the CMC staff.

15 The shift supervisor is the emergency

16 coordinator until relieved by the shift supervisor,

17 or -- including the authority to make protective action

( 18 recommendations to offsite agencies.
1

19 The crisis mant7ement organization is shown
|

20 here.

21 (Slide.)

22 This consists of corporate personnel and

23 station staf f f rom unaffected f acilities, Oconee and

(]) 24 Maguire in the case of Catawba. Once the CMC is

25 activated, the recovery manager is the person in charge
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(]} of Duke's overall emergency management effort. We have1

2 the staff to support the plant and the assessment of the

3 plant operations areas and to buffer the plant from
O

4 outside interface with the media, county response teams,

5 other utility inquiries, and areas necessary to support

6 the mid to long-term needs of the state and CMC efforts,

7 such as transportation, lodgina, medical, finance, areas

8 of security, things of this sort.

9 (Slide.)

10 This slide demonstrates the buffering

11 capability and the role of the crisis management

12 center. Once you staff the CMC you would have the

|

| 13 interface with all the other agencies, allowing the

) 14 plant to look more at the emergency situation itself.

15 Secondly, I'd like to talk about emergency

16 facilities. In planning f or these, this slide shows the

17 relative locations of the control room, operations

18 support center and technical support center. The

19 control room is ." Located on the 594 elevation of the
!

20 auxiliary building and provides a centralized location
,

{
21 for day to day operational functioning.

|
l
| 22 In the c-ent of an emergency the control room

23 also provides the initial onsit e center of emergency ,

(~ ) 24 control. Control personnel evaluate ind initiate

25 contrc' over the sctions in an emergency and help them

,

I
.
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1{} cope with the initial phase until the technical support

2 center or TSC is established. |

3 (Slide.)

O 4 The TSC layout is shown here. The TSC is

5 established for use during an s ergency situation by

6 station management, technical, and engineering personnel

7 in order to support the control room by assuming overall

8 management, protective action recommendations and

9 technical assessment. They're also involved .a

10 assessing the plant's status and the potential impact on

11 offsite areas and contact with the local, state and NRC

12 folks.

13 The TSC has sufficient space for at least 30

() 14 persons, including 5 NRC people. There are separate

15 areas for management, physics, data collection and data

16 display. The TSC ventilation system is designed to

17 limit the introduction of radioactive contaminants into

18 the air supply.

19 Radiation dose rates and airborne

20 radioactivity: A supply of potassium iodide will be

21 available in the control room during an eme rgency.

22 The operations support center, OSC, is the

23 location to which operation and health physics staff

({} 24 would report in an emergency and to which they would be

25 directed for assignments or duties in the control room.

O
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1 (Slide.)(}
2 This slide is not particularly clear, but what

3 it attempts to show is the relationship between the

O 4 location of the site and the location of the EOF or

5 crisis management center. It is basically 17-1/2 air

6 miles away, located in our general office complex in

7 Charlotte.

8 (Slide.)

9 These three centers are in the Charlotte area,

10 including the electric center, the Duke Power building,

11 the Wac:avia building. We have designed conference

12 rooms for each of the groups shown on the slide.

13 I won't repest that unless we have some

) 14 specific questions on that.

15 Some of the specific functions of the crisis

|
16 management system are as follovss to centralize command

17 under the recovery manager, to be able to perform dose

18 assessments, control of the field monitoring, interface

19 with the media, emergency response organizations, and to

20 provide te hnical support to the plant.

21 The EOF is adequately housed, sized to house

22 300 people and 100 media at our 0.J. Miller Auditorium
l
'

23 in the Electric Center.

(]) 24 I'll talk a little bit about our data system,

25 the means we would use for providing technical

O
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(]) 1 assessment at our crisis management center and other

2 offsite locations. The means of determining the

3 emergency response include the use of an adequa te data

O
4 systems evaluation of plant conditions will be

5 accomplished through the monitoring of important plant

6 parameters.

7 This next figure shows a list of preselected

8 parameters that we have determined would be necessary
.

9 for just about any emergency situation and would be

10 provided by the TSC staff in the performance area on a

11 periodic basis. Should the situation be one that

12 requires data other chan this, perhaps a need for

-

13 thermocouple data, sampling data, things of this sort,

14 ve will have a separate sheet that will be provided by

15 the TSC staff upon request to the crisis management data

16 center coordinator.

17 Other information that we sould look to for

18 assessment of the situation would include in-plant

19 radiation monitoring data, sampling, analysis of primary

20 containment air, TlD, air sample data, soil, water and

21 vegetation sampling results, and dose projections.

22 Turning briefly to North and South Carolina,

23 they are at this time preparing plans in conjunction

() 24 with Duke. The offsite plans for Catawba will be
,

25 similar to the states' and counties' for Oconee and

O
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(]} 1 Maguire and will be available by May 15th.

2 The map shown on the next figure is somewhat

3 of a crude display of the zone concept they're looking
O

4 at. They have a somewhat centralized zone that covers

5 the ten-mile area, the five-mile area broken down into

6 separate zones, and a ten-mile area.
T

7 The EPZ concept we are working with here will

8 include in total the cities of Rock Hill, York, Clover,

9 and Pineville, which are located on the ten-mile

10 periphery. Guidance to residents and transients in the

11 ten-mile EPZ will be provided by a brochure similar to

12 Maguire's recent brochure, which I would like to provide'

13 you as well.

() 14 The brochure describes actions that may be

15 necessary in an emergency, and as we like to look at it,

i

; 16 the area plan for area residents is provided to them on

'

17 an annual basis with updates on anything applicable to

18 that area.

19 I would like to talk a little bit about the

20 Oconee plans for exercises and drillr. An exercise and

21 test of the siren system which is to be installed in the

| 22 ten-mile EPZ by 1-1-84 will be conducted in February of

23 '84. Based on a review of the plans and the test by the

]) 24 NRC and FEMA, a determination of the adequacy of the

25 radiological emergency preparedness will be made.

'

Cl)
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1 One final items the effect of the proximity of{j
2 Naguire. Because of the proximity to Haguire, several

3 facilities are sharod. The general office serves as

O 4 crisis management for both sites. Charlotte Memorial

5 Hospital serves as medical facility for any severely

6 injured patients from the plants. Finally, the Air
[

7 Guard Armory is the response team headquarters for both

8 sites.

9 This completes my presentation and I'll answer

10 any questions you might have.

11 MR. HOELLER You have not mentioned too much

12 about the integration of your amergency preparedness

13 among the several plants, but would I be correct in

() 14 assuming tha t the crisis management center is common,

15 whether the feedvater occurs at Maguire or Oconee?

16 NR. GLOVER: It vould be common between

i 17 Haguire and Catauba, bu.t not for Oconee, because of the
!
'

18 distance.

19 HR. MOELLER Actually, in many respects

20 having responsibility for several plants I should think

21 would give you a better emergency preparedness

22 organization than you would otherwise have.

23 HR. GLOVER By colocating for all three

(} 24 stations?

25 HR. MOELLER: Yes, or just by integrating the

(

ALDERSON REPORTING COMPANY,INC,

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

.



_
_. .__

435

(]) 1 personnel. I would presume that if you had --

2 MR. GLOVER: The personnel that form the r

3 crisis management center are generic for al'. three()'

4 plants. The facilities are not.

5 MR. HOELLERa You mentioned your coordination

6 with North and South Carolina. When was the last time

7 you met with state officials in terms of emergency

8 planning?

9 MR. GLOVER: The last time we had a meeting

10 was in late December with the State of North Carolina,

11 as a follow-up to our December 1st exercise that we had

12 at our Maguire nuclear station. It was to discuss some

13 of the concerns that were raised during the exercise and

14 how we might best complete those action items.

15 MR. MOELLER: How frequently will you meet

16 with them in the future?

17 MR. GLOVER: Pretty much on a monthly basis,

18 to be sure that we're in accordance with the guidance in

19 254, as well as the items we've seen come up at other

20 licensing hearings.

21 ER. 50ELLERa With both North and South
|

22 Carolina, and the counties as well?

23 HR. GLOVER Yes.

() 24 HR. MOELLER: Is your alerting system in for

25 Catawba?

I

i
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(]) 1 MR. GLOVER: Not as yet. We have received the

2 alerting system for the five-mile area and we have

3 ordered the equipment for the five to ten. It should be

4 in in the next month. We should have the system

5 installed and operational by January 1, 1984.

6 MR. MOELLER: You mentioned the potassium

7 iodide pills for the workers. What are the States of

8 North and South Carolina doing in that realm?

9 MR. GLOVER At this time they have no plans

10 to distribute potassium iodide to the general public,

11 but instead would use it for the emergency workers, and

12 they both have stockpiles they would use for their

13 workers.

14 MR. M0ELLERs In the accident analysis, I

15 notice that, that was done for the environmental

16 statement, the NRC environmental statement, I noticed

17 that the accidents that are initiated by floods,

18 tornadoes, seismic events and sabotage are not public.

19 Have you looked, for instance, at an accident
t

20 associated simultaneously with a flood or a seismic

21 event, at what impact that might have on dealing with

22 the population? Have the States of North and South

23 Carolina done anything like this?

() 24 MR. GLOVER: Nhat they're going through right

|
25 now for things of this sort is how would they determine

ALDERSoN REPORTING COMPANY,INC,

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

.



.. - - ..

437 -

,

,

(} what the EBS message would be to the p?ople around the1

2 plant if such a situation were occurring. If there was

3 a flood and we were about to release some major amounts
*

O
4 of activity from the plant that would require

5 evacuation, certainly they would have to take this into

6 account before they put people out on the road.
.

7 MR. M0ELLERs And they are thinking about

8 that?

9 MR. GLOVER: That is in our planning basis on

10 emergency messages.

11 MR. MOELLER: I notice in the brochure you 've

12 provided, which I just had time to glance at but it

13 looks like a very useful document, that you cover

14 respiratory protection and you alert the population to,

15 for example, item number two, place a moist cloth over
|
'

16 your nose and mouth.

17 Do the states give instructions in that? How

18 is that handled?

19 NR. GLOVER: When they give their message to
1

20 the public over the emergency broadcast system on what

21 actions to take, *, hat would be part of their formulated

22 message and part of the plan within the state plan.

23 MR. MOELLER: This would be done at the time

(]) 24 of the accident? They don't do anything along these

25 lines ahesi of time?

O
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1 HR. GLOVER: Well, if you really look at it,{)
2 that is the state and utility method of updating the

3 residents.

O 4 MR. MOELLER: Oh, so they have been told

5 t.li s ?

6 ER. GLOVER: They have not received the

7 brochure around Catawba as yet. We're in the process of

8 developing it. But prior to the first test we will have

9 in February of '84, the brochure will be distributed to

10 all area residents.

11 5R. MOELLER: So you do assist the state and

12 J ocal groups in public education?

13 ER. GLOVER: Certainly. We have very strong

( 14 regional workings with the media. We have plans for

15 annual media training. We have had a large response

16 from the area residents for plant tours. We have had

17 several thousand people that have turned out for the

i 18 plant tours that we have opened up.

19 So it is pretty effective.
|

20 NR. E0ELLER: Thank you.
,

21 MR. GLOVER: Thank you so much.

22 ER. KERR: That completes your presentation?

23 HR. GLOVER : Yes.

(} 24 MR. KERR4 Mr. Michael Fennell has asked for

25 time to make a presentation.

o
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(]) 1 MR. FENNELL: My name is Mike Fennell. I'm

2 vf th the Carolina Environmental Study Group. I have a

3 woefully inadequate background in all this techno-speak,

4 so I may bore you, and then again I may provide some

5 relief. I hope I provide some relief.

6 I would like to make a few observations

7 concerning emergency response. First of all, it is

8 apparent to me the philosophy that Duke and the NRC use

9 for different responses for difference instances -- for

10 example, the Nuclear Regulatory Commission prohibits by

11 its preferred route program, prohibits the

12 transportation of nuclear fuel from, for example, the

13 Chalk River research reactor through Charlotte.

14 Charlotte's what you call a heavily populated area. So

15 any shipments from Canada have to go out of their way to

16 the Savannah Rivet plant in South Carolina.

17 It is intrinsically unreasonable to assume

18 that one truckload of spent fuel, consisting of

19 approximately one million curies of dose capacity,

20 should be made to travel so f ar out of its way, at such

21 great expense to the shipper, to protect the people of

22 Cha rlotte and Mecklanburg County, and yet a plant

23 containing 11 billion ceries is allowed to exist 10.5

() 24 miles from that same population center.

25 Not only is the Catawba plant that close to

O
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|

[} Maguire and the arbitrary EPZ is drawn to protect f rom
'

1

2 undue planning for a population of 100,000 people, but

3 the haquire plant is located nearly an equidistance to
O

4 the north from the city limits of Charlotte. Again,

*

5 this ten-mile EPZ falls just a half-mile short of the

6 Charlotte city limits.

7 In addition to that,-the city of Charlotte is

8 directly downwind from the prevailing direction of the

9 Catawba plant. Therefore, any signicant breach of

10 containment or atmospheric release of almost any kind

| 11 would direct impact upon the citizens of Charlotte. And

12 no preparation whatsoever is made for the people's

13 protection, including potassium iodide or any type of

14 monitoring in the city limi ts.

15 The data base that Duke Power works off of in

16 order to determine the effectiveness of its emergency;

17 response program and that of the State and local.,

1

18 officials is basically the first Maguire list along with

19 the second drill last summer. The importance of the

20 first drill was that it involved the general public.

21 There was a mock crisis, for lack of a better term, and

22 people were invited to participate in a voluntary way.

23 Of 50,000 potential people in the EPZ, 200

(]) 24 people showed up. From tha t, Duke Power is trying to

25 lead us to believe that they have developed a data base

O
e
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1 regarding the effects on the public in transportation
[}

2 and communication and the effectiveness of their ability

3 to move large groups of people.

O
4 Obviously, 200 people do not make for a

5 full-scale evacuation of a population of 50,000. By the
,

6 same token, the Catawba plant involves -- again, we're
|

| 7 talking about a population in Charlotte of approximately
1

8 ten times that number. One could calculate the impact
.

9 of an evacuation geometrically regarding that many more

10 people.

11 Hy problem with the emergency response

12 planning f or Maguire and Catawba is that it completely

13 ignores the effects of those plants on Charlotte and

I () 14 Central Eecklenburg County, where the heaviest

15 population is. It seems, forgive me, a bit ridiculous

18 for one to concern oneself with the shipment of one

17 spent fuel assembly on that same population when one

18 does not consider the effects of four operating reactors

19 virtually boxing in that same population and exposing

20 them to a consistently high level of risk, we believe.

21 I think -- again, I understand that there are
.

22 a great deal of opinions and disagreement regarding the

23 possibility of a breach incident because of the hydrogen

(]) 24 combustion issue. But the Carolina Environmental Study

25 Group still maintains that the combustion incidence at

O
l
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/

() Haguire, with or without igniters, is still too high.1

2 That leads us to the assumption that a breach

3 of containment incident and atmospheric release, which

O
4 we consider to be the most serious kind of class 9

5 accident, puts the people of the city of Charlotte at

6 direct risk from both plants, moreso than the Catawba

7 plant.

8 Thank you.

9 ER. KERRs Thank you, Mr. Fennell. I would

10 agree with your statement that your presentation would

11 be more persuasive if you were better prepared. I think

12 there is much more to the emergency planning than one

13 would conclude froc your presentation.

( 14 Dur next item is radiation protection program

15 end the application of ALARA. The presentation is to be

16 made by the Applicant.

17 MR. RUTHEBFORD: I would like to introduce

18 Lionel Lewis for this presentation.

I 19 MR. LEWIS: As you are aware, Catawba is not

20 Duke Power's only nuclear power plant, We have been

21 operating the Oconee nuclear station at least ten years

22 now, aL1 the Maguire nuclear station has joined it

23 within the last year or two.

() 24 My job as assistant health physicist for Duke

25 Power Company is to establish the health physics and the

O
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(} 1 ALARA programs. I just wanted to show you the manuals

2 for the health physics program, the ALARA program, which

3 is a corporate manual, and the design engineering
O

4 portion of the ALARA manual.

5 These programs, of course, are in effect at

6 Oconee and the Maguire nuclear station and will be

7 utilized at the Catawba nuclear station. The health

8 physics program, of course, is based upon compliance

9 with Part 20 regula tions, ALARA on Reg Guides 8.8 and

10 8.10.

|
11 My organization in the general office supplies |

12 technical direction and assistance to the stations in

13 addition to establishing programs and policies for the

14 company. And the station, to put it simply, conducts
,

15 the established programs. We have, at least on an

16 informal level, received commenti.ations from the NRC on

17 these programs.

18 What I would like to do is show you by the

19 form of handouts, which you already have --

20 (Slide.)

21 This is talking about ALAR A doses at Oconee,

22 tak.en from the FUREG document 0713, which was issued in

23 1982 listing dosen from 1977 to 1981. The blue line

() 24 attempted to locate the Oconee station and its relative

25 position for PWR reactors. On the bottom I have

O
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1

(} indicated Ocones's dose in accordance with the industry

2 average for PWR's. You may not be able to read those,

3 but I believe it was in the handoct given to you.()
4 Oconoee has always been at least at the FvR

5 average for all of its period of operation. This just

6 indicates a five-year average for PWR's of 557, and

7 Oconee's was 339.

8 I would just like to briefly show the

9 organizations. In health physics we have just had a

10 reorganization. Our department was' reorganized. This

11 af course lists our duties, too, but this is divided

12 into three subgroups.

13 (Slide.)

() 14 The station organization -- incidentally, this

15 is a staff position rather than a line position. The

16 station organization reports through their station
! .

17 management to a general manager, and we report to our

18 own management, ultimately tc the vice president of the>

19 d e pa rtm en t.

20 at any rate, this is the health physics
<

21 o rganiza tion . You can see that we have a special ALARA

22 planning portion, although ALARA is everyone's job

23 essentially from the manager of the plant all the way

(]) 24 down to the worker. And certainly, in health physics

25 all of their work involves ALARA.

O
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1 He have a group within the health physics
,

2 organization to particularly coordinate shese

: 3 activities.
| O

4 As you can see, the authorized staffing is 68

5 people. At the present time they have about 48 people.

8 It is my understanding that the rest of these people,

7 some of them are in training now and others will be

8 during the year.

9 Incidentally, of that group, 29 of the 48

10 people are presently available.

11 The ALARA group for the most part functions

12 for job preplanning and interf ace with maintenance

13 planners. I'd like to talk a little bit about the

14 station ALARA efforts.

15 (Slide.)

18 During construction the station health physics

17 organization generally did what we call 75 nuclear

18 design problem reports which resulted from their own

19 ALARA investigations at the station. Of these, 27 are

20 presently being designed for, 41 are under construction,

21 7 are being evaluated. That's the total of the 75.

22 I took the two leading examples. One involved

23 shielding of high radiation level filters, the other was

{ 24 changes in filter arrangements on various systems;

25 perhaps not too related, but the dose savings -- these

O
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1 are outstanding examples. They were as large as 1200{}
2 person-ren a year from shielding these filters and 186

3 person-rem a year by changing the filter arrangement.

O
4 The others are not as outstanding as this, but

5 they get down to lesser increments in dose.

6 MR. MOELLER: Lionel, on the 75 items, could I

7 assume they all represent improvements over Maguire, or

8 are some of these things you also incorporated into

9 Maguire?

10 MR. LEWISs They're twin plants, so there's

11 usually interaction between the plants there.

12 MR. KERB: Who decides if one of thsse

13 suggestions is implemented? Is that decided at your

( 14 level or some other level?

15 HR. LEWIS: There's a whole program set up for

16 handling design changes. This is evaluated by our

17 people in our department, as well as the station

18 dep a rtm en t, and then design engineering. And the

19 decision is probably jointly made, or at least joint

20 responsibility to undertake it or not, pernaps

21 ultimately design responsibility. But there is

22 interaction here.

23 MR. KERR4 Is the decision made on as

(]) 24 quantitative a level as so many dollars per man-rem, or'

25 '3 i'. a combination of man-rem and other.

O
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1 considerations? How do you go about reaching a decision[}
2 on whether you will make an improvement that will change

3 the dose?f_
O

4 MR. LEWIS On a lot of health physics items,

5 I can 't say all of them by a long shot, it has been

6 based on dollars per man-rem. But we show dose

7 savings. I'm sure that design engineering evaluates it

8 on the basis of whether it is economic to make this

9 change.

10 He use values ourselves which we show that if
11 something is not on a critical path, we have been using

12 a number like $2,000 a man-rem, which seems appropriate

13 for our sicuation, for saying whether we go ahead or not

( 14 with a particular design.

15 HR. KERR: Thank you.

16 MR. LEWIS: I wanted to talk a litle bit about
.

17 the training of the station staff.

18 (Slide.)

19 The station has developed an employee

20 qualification training program which lists about 111

21 tasks that hopefully the technicians are involved in.

22 They're also undergoing system training, training in the

23 administrative aspects, at least for supervisory people,

() 24 and then training such as shielding, instrumentation,

25 respiratory protection , counting sta tistics, emergency

O
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("3 1 handling, and so forth.
V

2 In 1981 more than 3100 hours were devoted to
3 this. In addition, the shut (.own maintenance and

O 4 refueling for about the last two and a half rears have

5 utilized at least 20 health physics technicians. At the
.

8 present time, about 30 technicians and 40 supervisors

7 are involved in shutdown and maintenance work at Maguire

8 nuclear station.

9 As I mentioned before, 28 of the 29 present

10 number on hand are ANSI-qualified. They are getting

11 qualif'. cation as a result of their training program

12 somewhat separate from the job training that they are

13 receiving.

) 14 We have a health physics and ALARA program

15 that we've had in effect for some years. Catawba will

16 join the other stations in the use of their programs.

'

17 Catawba obviously is not an isolated

| 18 situation, but receives backup support from the
!

| 19 corporate health physics organization. Our health
i

20 physics organization has had good results, as shown by

21 one of the documents put out by the NRC Staff. We are

22 at least at PWR average or better for all the years of

23 operation.

(} 24 Incidentally, one figure I didn't show. We

25 completed a heavy maintenance here at Oconee in 1982.

(:) .
,

;
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1 In fact, it was an extraordinary year. It was a blip on

2 our curve. Yet, if we take the man-rem and compare it

3 to those statistics, they were still better than the PWR

O 4 average. Whereas the PWR average for 1981 was about 650

5 or so, if I recall the slide, the average per reactor at
'

6 Oconee for this heavy maintenance year was just short of

7 600.

8 Sc we seem to be able to do a good job over a

9 lot of years.

10 MR. KERRa You realize that our goal is to

11 have every plant above average, don't you?

12 (Laughter.)

13 MR. LEWIS Yes, sir. We'll try to do that.

14 MR. MOELLER Just a couple of quick

15 questions, Lionel.

16 The American Board of Health Physics has

17 instituted the certification procram for reactor HP's.

18 Is that working out? Have many of your people become

19 certified, or have any of them?

20 MR. LEWIS: We have at least three of them now

| 21 that have general certifica tion . Several more are in

22 training for that. They plan to take the exam this

23 time. At the presen t time I am the only one that has

24 the reactor certification in addition.

25 MR. MOE1LEh But you are participating and

O
.
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() 1 you generally support it. Do you think it will lead to

2 better professional health physics? )

3 MR. LEWISa Yes. The company supports it.

O
4 They reimburse the expenses for the people that are

5 doing this, so it is really encouraged by the company.

6 MR. M0ELLERs Very good. Thank you.

7 The second item. This is just a comment. I

8 noticed in the SER that the Staff wrote that the

9 App 1'icant has continued to update and modify the plant

10 design, meaning Catawba, during ensuing design and

11 construction phases relative to rad protection, and your

12 illustrations certainly show that.

13 The only thing I noted in touring the plant

O\- 14 yesterday was the situation regarding crowded

15 conditions. You know, many of the areas are rather

16 crowded with equipment and so forth, and I guess that

17 doer make it difficult to work there or to go in and do

| 18 maintenance with minimal doses.

19 Do you have any long-range thoughts on that if

20 you do other plants?

21 MR. LEWISs We are getting plenty of

22 experience in that. We were well aware of that, but

23 we're getting lots of experience in that in the somewhat

() 24 heavy maintenance going on at Maguire right now. We're

25 making a few changes on the steam generators.

O
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1 We knew we would have to take extra pains and

~

2 precautions. We are beginning to give very heavy health

3 physics training to maintenance supervisors. We areO
4 trying to compensste by having people more knowledgeable

5 in the health physics area, who normally would not get

6 this level of training.

7 HR. MOELLER: The last questions Are you

8 exploring decontamination as a means of controlling

9 doses? You just mentioned the steam genera tors at

to Maguire.

11 HR. LEWIS: Of a primary system, for example?

12 MR. MOELLER: Take the steam generators you're

13 working on. Did you flush them or put in anything? Did

14 you try decontamination of the steam genera torn before

15 they worked on them?

16 MR. LEWIS: They did not. Of course, the

' 17 plant has not had that.much operating experience. They

18 tre working on the secondary side on the feedwater

19 nozzles. The situation there is not too bad.

20 We have had to use people, perhaps more people

21 than ordinarily in this work, controlling the doses of

22 people very carefully.

23 MR. MOELLER: Are you looking at

() 24 decontamination as a control procedure?

25 HR. LEWIS: I think it's under way. If you

O
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1 ask me, do we have a specific program, I can't respond[}
'

2 to that. But people are looking at it in the sense of

3 going to meetings and looking at it being potentially

O
4 required for us.

5 HR. MOELLER: Thank you.

6 HR. KERRa Mr. Rolfe?

7 HR. BOLFE My name is Chris Rolfe. I'm in

8 design engineering. My subject today is-

9 decommissioninn. I'm hoping to keep that quite brief.

10 Let me preface my comments by saying there has

11 not been a lot of experience on decommicsioning large

12 reactors. There is a learning curve associated with

13 that. Part of what I'm going to try to accomplish here

14 today is let you know some of the things Duke is doing

15 to keep abreast of the latest developments in the

16 decommissioning area.
.

17 Secondly, I want to go over some of the

18 specific Catawba f aatures we have that we think

19 facilitate decommissioning. When I'm talking about

20 decommissioning, decommissioning is technically right

21 from the ALARA concepts good maintenance practices,
s

22 good decontamination practices, make for easy

23 decommissioning.

24 ( Slid e. )

25 Duke has been involved in the subject of

O
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(]) 1 decommissioning for quite'some time. We have looked at

2 it and thought about it since Oconee. We participated

3 in the AIF subcommittee on decommissioning. We were the
)i

4 past chairman of that subcommittee. We perform in my

5 section on ongoing review of all applicable NRC studies

6' on decommissioniag, of which there have been a number,

7 appropriate rulemaking or regulatory guides if they come

8 out. We comment where appropriate. We are a member of

9 the utility denommissioning group, which is a

10 legal-technical group out of Washington, D.C.

11 In addition, just recently we have chaired an

12 AIF meetin7 on a method of decommissioning.

13 As I said, good maintenance practice, good

() 14 decontamination practice, good ALARA practices, really

15 make deccmaissioning easy. There's nothing really magic

16 about Catawba. I think Duke gives some real good

17 thought to these aspects and I want to touch on those.

18 First is the equipment decontamination

| 19 system.
|

| 20 (Slide.)
I

21 We have that. To answer your question, that

22 is a high-pressure positive displacement pump, 1,000

23 psi. We have a room we can take the small equipment

() 24 to. In addition, we have nozzles that we can plug into

25 and decontaminate pieces of equipment.

| ()
i

I
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1{} You mentioned the congestion at Catawba.

2 Tha t's true . At a nuclear plant space is always at a
|

3 premium. But you did a1so note that we keep our

O ,

4 filters, our pumps, in their cubicles; demineralizers,

5 heat exchangers, we try to isolate those so people can

6 get to those one at a time. In the decommissioning

7 process you cculd do that on a systematic basis.

8 In addition, I don't know if you had a chance

9 to see the model shop yesterday. That's now been Acved

10 to the Catawba site. But we have completely modeled the

11 Catawba facilit;. One of the aspects is to look at the

12 maintenance and removal accessways to make certain you

13 can maintain equipment, you can pull tubes on

(} 14 exchangers, you can pull things in, you can get things

| 15 out.

16 He have done studies to look at removing the
|

| 17 major components from the building. In addition, inside

18 the building we have a purge system that removes

19 contaminants f rom the air, so people are working in

20 there during the decommissioning process and have a good

21 environment.

22 Io do that, one of the things we are real

23 proud of at Duke la our coating facility. We have a
l

l () 24 rather extensive painting f acility. We blast anything

25 in. This facilitates the decontamination process.

!

| C)
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1(} Inside containment is painted. We have a lot

2 of criteria developed for our piping designers who lay |

3 out pipe. We try to use bends instead of elbows at our

O
4 eva perators, concentrators, things like this.

5 In addition, we have reflective insulation

6 inside containment. If you have a leaking valre,

7 leaking p.'.pe, you do not get the message t' .? you have

8 to get out. You can spray down the stainless steel.

9 Lastly, throughout containment and virtually

10 throughout the p1Lnt we use armored ccble that

11 facilitate decontamination.

12 I think, in summary, Duke has a lot of

13 experience in maintenance, a lot of experience in ALARA

( 14 . concepts and decontamination. We factored all that

15 experience into the design of Catauba, and we think that

16 goes a lons way towards giving us a technical step up

17 when decommissioning time comes.

18 MR. KERRa Questions? Do you have questions,

19 Mr. Moeller?

; , 20 MR. MOELLER: No.

21 MR. KERRs I have no questions.

22 That brings us to the end of the prepared

23 agenda, with the exception of instructions to

() 24 Applicant. Before I get to that, I should ask the NRC
;

25 if you have any comments you want to make at this

O
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(]) 1 point.

2 MS. ADENSAM: No, sir, we do not.

3 MR. KERRa Does Applicant ha ve any f urther

4 comments?

5 MR. RUTHERFORD No, we do not.

6 MR. KERRs The caucus among Subcommittee

7 members has indicated a consensus that we should

8 recommend cresentation to the full Committee. That is

9 scheduled next week for Friday f ron 2400 to 6400 p.m. in

10 Vashington.

11 I have given part of a markup sheet indicating

12 those items on which we would like to see presentations

13 made. I have two more sheets here which are similarly

14 marked up. I think you should try to give some thought

15 to appropriate timing withip a four-hour schedule,

U3 allowing perhaps 20 to 30 minutes for a Subcommittee

17 presentation and assuming that'the other 3-1/2 hours

18 plus -- since it's scheduled 2400 to 6:00 on F' lay, it

19 may go longer -- is available for your presentation.

20 The timing of the individual events you should

21 probably check with Mr. Major, to get some general

22 agreement on the amount of-time to be allocated once you
,

23 have sort of given some tentative thought to this.

() '

24 As I indicated earlier, we do ask that you be

25 prepared to give a short presentation on security and

1
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O ' re== ra= coa =1aer tioa= ta t eo tato **e over tioa or

2 the plant. I do not know whether you will be asked to

3 give a formal presentation. Tha t decision will bc made |

v
4 by the Committee. My guess is that you will be asked to

5 give a short presentation.

6 I know that there will be interest in the

7 spent ~ fuel pool item that I mentioned. There will also

8 be some interest in how you propose to deal with

9 security during a time after you get a license, if you

10 do, for Unit 1, it is in operation, while Unit 2 is

11 under construction.

12 And there are certainly other parts of the

13 security with which you would want to deal in the

OV 14 presentation.

15 Did you have anything to add, Mr. Moeller?

16 33. MOELLER: No.
.

17 NR. KERRs Do you have any questions at this

18 point?

19 MR. RUTHERFORD: No, sir. We will maintain

20 contact with Mr. Major and get our presentations

i 21 structured.
I

22 MR. KERRs Okay. Well, let me thank all of

23 you who have participated. I think this has been a

O 24 well-organized presentation. There was a lot of

25 enthusiasm on the part .,f the preaenters and we have
I

O
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1 acquired a great deal of information, I believe.

2 The meeting is adjoumaed.

3 (Whereupon, at 2:03 p.m., the Subcommittee was
,

4 adjourned.)

j 5 * * *
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CATAWBA EAR STATION Pa -

UNIT PLANT D A AND STATUS Date
PLANT STATUS: INFORMATION Titse ,

C%os e to __

A. PRIMARY COOLANT SYSTEM C. AUXILIARY SYSTEMS _

1. (Point ID) T/Ilot - Loop 'P) II*I"" IU) "Y E** ND* CP"
I '. (Point ID) HV Chattkut View cPH2. (Point ID) T/ilot - Loop B 'F g
2

! 3. (Point ID) T/ Hot - Loop C 'F
. n B n B GPM4. (Point ID) T/ilot - Loop D 'F ,

5. (Point ID) T/ Cold - Loop A 'F
D. MF8M IN MIDWBHMM6. (Point ID) T/ Cold - Loop B F

7. (Point ID) T/ Cold - Loop C 'P 1. (P h lb M P % H b P b _ CPM
| S. (Point ID) T/ Cold - Loop D F 2. (PM tb) CCPM BWu
I 9. (Point ID) NC System Press. PSIG gp gg) gggg g

10. (Point ID) Par. Water Level X
{ 4, (p,g gg) yg p g, ,,

11. (Point ID) NCP/A Status 5. (Point ID) N1 Pump B Status:
12. (Point ID) NCP/B Status:
13. (Point ID) NCP/C Status: E. CONMINW 8mRM14. (Point ID) NCP/D Status:
15. (Point ID) Boron Concentration PPM 1. (Point ID) Containment Press PSIC
16. (Point ID) Neutron Flux (SR) CPS; 2. (P & t ID) Cmahn W 'F
17. (Point ID) Neutron Flux (IR) mA

3. (Point ID) Containment Sump Level FT
1 ill . (Point ID) Feutron Flu'x (PR) IFP 4. (Point ID) Containment H2 Concen. *F

B. SECONDARY COOLANT SYSTEll F. RADIATION _}t)MITORING SYSTEMS

1. (Point 1D) SC/A Level I
'

2. (Point ID) SG/8 Level % p ,g
3. (Point ID) SC/C Level X

4. (Point ID) SC/D I.evel X
P G CPH

- 5. (Pulnt ID) SC/A Steam Press. PSIG
5. (Point ID) Unit Vent lodine CPH

6. (Point ID) SC/B Steam Press. PS10
7. (Point ID) SC/C Steam Press. PSIG

C. ENVIROMENTAL SYSTEMS8. (Point ID) SG/D Steam Press. PSIG
9. (Point ID) SC/A CF Flow HPPH

1. P ID) Up WW SW MPH
10. (Point ID) SC/B CF Flow MPPH p , ygg g g
11. (Point ID) SC/C CF Flow HPPil 3. (Point ID) Upper Wind Directton DEC
12. (Point ID) SC/I) CF Flow MPPH 4. (Point ID) Lower Wind Direction DEC
13. (Point ID) SG/A CA Flow - 0PM 5. (Point 1D) Barometric Pressure IN llG
14. (Point ID) SG/8 CA Flow UPH g gpg g g 3y g, c

f 15. (Point ID) SG/C CA Flow UPN 7. (Point ID) Lower To Middle Temp. Diff. 'C
i 16. (Point ID) SC/D CA Flow UPN 8. (Point ID) Switchystd Ambient Air Temp. *C N

D
0

REV. 04
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Li;IT _ O CATAWBRCL' EAR STATION O O" '
-

Page
PLANT STATUS: PLANT DATA'AND STATUS Date

,

INFORMATION Time
.

!

H. ADDITIONAL INFORMATION
i

. 1.
| Point ID 42 Char. Description Digital Status Value Units
;

(If Any)
t 2.
| 3.

.

4.,

I S.
6.
7.;

8.
9.

10.
11. '

'

12.
'

13.,

,e 14.
e 15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

'

25. '

26.
27.
28.
29. ;

30.

u
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f bc,
i e. ~
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TABLE 5
"

19 7/ PRESSURIZED WATER REACTORS
LISTED IN ASCENDING ORDER OF MAN-REMS PER REACTOR

I

i9n 1978 1979 Isse 1901

I 3 h4en- De MeI IMan- Oess mn- Man- Dese Afan. Man- Dess ha.Wa- Dese ha. Rems per Rome
Reme per Rees Rees par Rams Rems par Rome Rems per Rems

Per Worker per
per Wwker per per Werker per per Worker per pe- Worker pe,

San Name Sese (Remd MW Yr. Site Name See { Reed MW-Yr. Sita Name Site (Read MW Yr. Sise hee Site (Read MW Yr. Sim Eme Site (Remst MW Yr. CR

Seever Valley 87 0.28 0.27 Onis $mse 48 0.18 0.15 Omis seus 30 110 0.08 Doris Besee 154 0.12 0 60 Davis Besse 50 0.10 0.1 0 04

Peliesdes 100 0 30 0.1g Farley 1 108 0 20 0 t5 Prairle idend 1,2 180 0.30 121 Keweense 185 0.4 I E38 Kewaunee 141 0.37 03 0.18

Keweense 140 0 45 0 33 Prewee liland 1&2 228 0 40 024 Fort Calhous 128 0.28 E29 Prairie Island 1,2 353 0.38 0.44 Prairie Island 1,2 329 0.39 04 0.30
Haddme Nec. 117 014 0.28 gesch Sece 128 0.44 0.18 Three Mdeldaad 8,2 394 0.17 Three Mile Island 1,2 378 0.10 -' 048Praeis 1slead l&2 300 0 42 0 33
Seiem t 122 SJI 022 Keweenes 127 0.37 0.31 Yankes Rene 283 E42 Ett Seaver VeRey 229 0.19 0.4 0.13St. Lecia 1** 8.34 0.23
Kewaunee 154 048 0.33

Treten 174 0 29 0 22 Yanhe Rows 127 0.29 E45 North Aans 1 210 0.10 0.32 Sesem 1 254 0 15 0.3 0.09
"' I

Point Beeca 1&2 430 1 03 0 49 temer Valley 132 RIO ESO Cook 1,2 493 E37 132 Point Beech 1,2 696 0.77 00 0 48
Mdistene Peent 2 243 0.38 0 47 San Oneha 139 E27 135 Point Beach 1,2 590 1.07 182 Yankee Rows 302 0 59 2.0 0.43
Mene Yanku 245 0 48 E46 Meme saku 8 F8 8 8 - 0.19Calvert Chats I & 2 500 0.38 0.42
Arkanes 1 258 0 43 0.42

Yankee Raws 282 0.50 134 Trek 257 E35 141 Cabat CWs 1.2 6n 1 45 1 52 Cook 1,2 655 0 49 R4 0.29
Fort Calhous 297 0 58 0.84

Troien 312 0 45 4.55 Point Beach 1.2 844 1.08 0.80 Arkanses 1 342 1 20 0.76 North Anna 1,2 800 0.20 05 0 37
[0 cense 1,2D 1,055 0.50 0 82 eneRan Po6nt 3 364 0.54 1.0 0.36Cook I 300 0.37 0 55 Crynal Awer 328 8 50 1A3 (0conu I,2,3) 1,000 0 48 0 59

Yuka Rowe 358 0 49 215 Ranche Sace 323 0 64 0 53 Cook U 718 0.50 0.52 Ranche Sace 412 E48 0.78 Ranshe Seco 402 0 52 1.3 0.20
# adenPome 4:2&31973 0 77 0 84 Ceek 1 338 0 43 0 45 Athansas 389 E28 0 93 Troise 428 0.38 R58 [0conee 1,2,3) 1,211 0.50 0. 7 0 46l

ThraMdeidead 3 360 0 32 044 St. Lucie 337 0 42 0 56 Calvert Chfis l.2 805 E58 0 65 Palisades 424 0.32 1.47 Crystal River 3 400 0.36 00 0 23
Ranche Seco 398 036 8 55 San Onofre 401 042 8 24 St. Lucie 438 0.48 1 74 Farley 435 0.33 E70 Maine Yankee 424 0.49 0.7 0.29
Ginne 408 036 1.10 Fort Calhoun 410 0 89 1.20 North Anna 449 122 0 89 Salma 1 449 0.28 1 68 Port Calhoun 450 0.56 1.0 0.50

1329 0 83 mal Maine Yankee 420 0.68 045 Mdistone roine 2 472 0 62 O SI Zion 1,2 920 0.58 E65 Partey 511 0 30 1.6 0.20
Robmson 2 455 0 72 039 Ginne 450 0.88 1.17 Crystal Rwer 495 E43 1.09 Mame Yankas, 482 1 83 E88 Mdistone 2 531 0.60 0.7 0.44
Zen 142 5003 1.28 0 78 [0 cones 1,253) 1393 0 85 0 73 Salem 584 1 39 2.34 Indian Point 1,2 til 0.82 1.90 A, kansas 1,2 1,102 0.50 1.0 0.39
Twkey Pomt 3&4 1038 0.79 1 08 Three Mde idsad 8 504 028 8 73

Then Mies idend I,2 1.170 0.29 4.40 St. Lucie 532 E50 E85 Troien 609 0 46 00 0.33
Zion I & 2 27 8 92 043Calvert Cides 1 547 0 24 0 S4 Ginne 592 0 81 1.87 Seever Valley 553 0.30 13.99 Cinns 655 0.71 1.6 0 45
"b'' P ' I I8Eddam Neck $42 0 72 1.33 ladian Pains 3 838 0.79 1.12 Trystal River $25 0.59 1.55 Rotdnson 2 733 0 50 1.7 0 51

San Onofre 847 0 86 3 08 zine 1,2 1,274 0.87 1.03 Millstone point 2 638 til 1.10 Zion 1.2 1,720 0 90 1.3 0 69
Surry l&2 2307 1.24 2.02 ladian reint l',2 1,279 0.95 2.23 FL Cathaus 668 1 75 2.78 Palisades 902 0 42 2.2 0 41142 H37 083 152

N
Robinsen 2 963 lA2 2A1 Futey 643 0.52 3.05 Ginna 708 SSS 1.98 Ss. Lucie 929 0 63 1.0 0 43

Minstene 2 1821 1.14 3A2 Turkey Peat 3,4 1.880 0 84 2.07 Twkey Polat 3,4 1,851 &S2 1.81 Hadden Neck 1,036 0.67 21 0 52
^eeress er '' ''' ''' ' 5' 2 '' " ' " ' * " ' ' ' ' ' ' ' ' ' ' ' ' ' '"r' v 'a' ' '.4 2.25i 0.77 3.4 0...Ogug *Ig | Reacter 429 0 85 0 84 Heddam Neck 1,188 0 95 2.35 Robinsen 2 1.052 0.92 4.70 indian Point 1,2 2,731 1.05 7.4 0 65

Robinson 2 1.188 0 82 2.48 Surry 1,2 3,838 0.72 8.75 Surry 1,2 4.244 1.13 4.7 0.77
Sarry I.2 3,544 til 1& 45 San Onetts 1 2.381 E70 31.53 San Onofre 3,223 1.11 33 8 0.72

# O hh
' human Pont 1 was defueled la 1974 Ructor su 155 W Averges per O Os Averages per

Reestar 578 1 52 1.33 Reactor 852 0.61 14 0.52I
Fer those same with more than one aparatens reacter, the numbers al men <sms ser reacter le obtained by esdding the number el man < ems repened by the ska by the number of reactert

2CR le the sede of the annual collective does delivered et individual doses exceedine 1.5 some to the total annual soRective elese.

.
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TABLE 6i

FIVE-YEAR TOTALS AND AVERAGES
LIGHT WATER COOLED REACTORS

LISTED IN ASCENDING ORDER OF MAN-REMS PER REACTOR

1977 - 1981

BOILING WATER REACTORS
PRESSURIZED WATER REACTORS

I ITotal Total Average Average Total Total Average Averagej Man- Workers Dose Total Man. Man- Workers Dose Total Man-' ems with Mega- rems! 2 2 Rems with r Mega- remsSite Name per Measurable W rke '
Years -Yr. Site Doses (Rems) Years Yr.

watt r Site Name per Measurable W 'ker watt rSite Doses (Rem

La Crosse 915 787 1.16 112.9 8.1 Prairio Island 1,2 1383 3677 IL38 4374.6 u.3Big Rock Point 1478 2451 0.60 210.9 7.0 Kewaunee 726 1774 0.41 2189.2 0.3
,

{ Cooper 2014 2753 0.73 2610.6 0.8 Beaver Valley 1191 4735 0.25 1494.0 0.8Humboldt Bay 2301 1735 1.33 0.0 - Yankee Rowe 1280 2748 0.47 563.2 2.3Duane Arnold 3009 4801 0.63 1471.6 2.0 Point Beach 1,2 2587 2697 0.96 4083.9 0.6Monticello 3067 4471 0.69 2208.1 1.4 Rancho Seco 1653 2972 0.56 2553.2 0.6Vermont Yankee 3836 5502 0.70 2011.9 1.9 Maine Yankee 1705 3142 0.54 2948.5 0.6Peach Bottom 2,3 9549 12978 0.74 6964.7 1.4 Trojan 1780 4508 0.39 3131.6 0.6Nine Mate Point 5377 6183 0.87 2148.2 2.5 Fort Calhoun 1959 3295 0 59 1637.3 1.2
*

Oyster Creek 6010 7581 0.79 1906.2 3.2 (Oconee 1,2,3} 5988 9900 0.60 8548.6 0.7Fatspatrick 6313 7680 0.82 2378.9 2.6 St. Lucie 2388 4696 0.51 3074.5 0.8Quad Cities 1.2 12791 9137 1.40 51914 2.5 Ginna 2806 4063 0.69 1876.6 1.5MillstonePoint 1 7078 9765 0.72 2347.4 3.0 Zion 1,2 5934 6477 0.92 6988.2 0.8Dresden 1.2,3 9929 11340 0.88 5498.2 1.8 Palisades 3044 6238 0.49 2058.3 1.5Pilgrim 10946 12352 0.89 2179.3 5.0 Millstone Point 2 3502 4626 0.76 2877.0 1.2
Turkey Point 3,4 7650 9392 0.81 4435.3 1.7Grand Totals and 84.613 99.521 37,242.3 Haddam Neck 4308 5750 0.75 2451.4 1.8Averages per Reactor-year 891 1048 0.85 392 2.3 Robinson 2 5191 6502 0.80 2287.9 2.8
San Onofre 6997 8235 0.85 1198.6 5.8
Surry 1,2 15808 18198 0.87 4168.4 3.8

Grand Totals and 77,880 113,625 62.940.3
Averages per Reactorvoar 557 184 2 OJi9 466 1.2

'

ons 311
'

I

For those sites with more than one operating reactor, the number of man-rems per reactor is obtained by dividing the number of man-tems shown by the number of reactors at the site.
2
Multiple unit sites where all reactors had not completed one full year )f commercial operation as of 12 31 77 are not included.

N
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SYSTEM HEb ,/ PHYSICIST (bq''

Lionel Lewis
Direction of all Company HP Programs
Establishment of Company HP policies,

t Long range planning,

*

j Interaction with NRC, EEI, ANI, AIF, etc.
: Direction of subordinates-

i !
{

SECRETARY
Sue.Drayton,

!
| | |

: ! ALARA/ JOB EXPOSURE CONTROL PROGRAM SUPPORT LABORATORY & TECHNICAL DIRECTION
I

D. T. Parsons To Be Filled (2) C. L. Thames G. Marleau R. E. Sorber To Be Filled (1).

J. G. Weinbaum T. J. Venkat To Be Filled (1) Melody Geer
T. B. Williams

.
.

Implement requirements Implement regulatory requirements Implement regulatory rt.quirements
Procedure development & standardization Procedure development & standardization Procedure development t standardization

. Design review Design review Design review.

Technical sponso'rship Technical sponsorship-NSM's Comp. Prog. Technic!rl sponsorship .
ALARA Program External & internal individual dose Technical direction of station & ERL
ALARA Manual records count rooms
putage ALARA support REC computer programs Technical direction of Dosimetry Lab.
Uob dose review Management reports not specifically Technical direction of BBA program
Station ALARA committees performed f)y others' Interstation cross check program
JEC computer programs Audits (coordinated with ALARA/JEC & External & internal dose calculations
PRS computer programs Lab & Tech Dlrection) & policy recommendations (to LL)
Long-range dose reduction programs Maintenance of station, Env. Rad. Lab. Calibration service
Respiratory program & Dosimetry Lab procedure files Technical guidance on portable HP
Contaminatior control & decontamination Interaction with Temporary HP techni- instrument selection, calibration & use
Training program support cian vendors, including QA Process & area monitoring systems
Management reports Interaction with vendors including QA Emergency plan & dose assessment

Maintenance of state radioactive Long range planning
material licenses HP training--lead responsibility

Radiography HP program / state licenses Peta program -

Maintenance of SHEM
'

,

S

N
o.

*

O*

. .
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Ast%4ted Stdifing: 48 .

Ca. stent Staf f s 48

* limited to t "A" Cteek amt t "B* Cternts
i

STATION Wifectives t-il.8S
NEALTN PNYSICIST,

I w. P. 0,4
i

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

i
'

SIAlf sic SUPPORT
! .

COORDINATOR C00RDINATOR COORDINATOR|j
} , .2._ t... Cf e==es _.
ik REllEF
i ! N.P. SUFF.
! ,. TE ., - - _ _ . -.MP.O.R. ARF. RE_ ASS _IG_OEN.T __

| | | | | | | |- - '- - --| -|
| NEAtTN FWYSICISIS N.P. SUPV. N.P. StiPF. N.P. SuPF. N.P. SUFF. AlARA Pl#8 TING N.P. SUFF. W.P. Sury. W.P.AltifN.SUPV N.P. SUPr.1s. / Ass t. /As soc. S8C A SEC E Sic C Sic p SUPV. CR/E E0C # DEC ES/IC

Rs.L. Kina%d . .R. L. Rivard L. 9. Sekttse N. F. ||eEnuate c. v. u-- - 6. |R==dn Velde 0. Vander Velde |_0. T. tiedeG.1 Couttneg.
j_ _ _ .

i .

UN""*""I'

' ,p, spge_fh . _,y.
| _

,

N. P. SPE C. ; N.P. SPEC./ N.P. SPEC./ N.P. SPEC./ N.P.SP(C./ N.P. SPEC.) W.P. SPEC./i g g , syge.jTECH./ ASST. TECN./ ASST. T(Of./ ASST. TECN. / ASST. TEN./ ASST. ygCN./ ASST. TE0f./ ASST. 'CLERRS|
,

,

TfCN./ ASST. TECN./ ASST.t

.t rsieht_ L_pova D. Sata = _J.Thedt R. peShase - C. Couen r. miruur. CIbaciuse L._IhtAlasste A. " - m. Saaels C. mi m = en (f. NcCtettle .1.Steent_ P. SaysissH S . 8 **' T. Niedusa _ 0.,. lane 3. Powett
| L bicCarltough M. Moses E. ereth _t fanstL L E flneag__ L&nshLcl
| A _Ystatit. N. Cut & stson .L_1ones _

m. suzara.a y34ggga.,_. . _ . _ . . .

j L_Jesta __ L.Aufstill . . . .L_Thoppana G.""-" PJintL
| 1. Rhodes Unte4r
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STATION HP GENERATED NUCLEAR (DESIGN) PROBLEM REPORTS

'

NUMBER STATUS

| 27 BEING DESIGNED

fil UNDER CONSTRUCTION
'

7 UNDER EVALUATION.

i

I 75

NPR EXAMPLES:-

'

ITEM DESCRIPTION DOSE SAVINGS
i
! CP-1095 SHIELDING OF FILTERS 1226 P-REM /YR.

CP-ll61 CHANGE FILTER ARRANGEMENT 186 P-REM /YR.

.

N
O

'

*
.

.
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| TRAINING 0F CATAWBA HP STAFF

1. TECHNICI AN QUALIFICATION PROGRAM -- 111 TASKS REQUIRED
i

|: 2. SYSTEM TRAINING
| -

| 3. TRAINING IN ADMINISTRATIVE ASPECTS
'

i

| 4. SPECIAL TRAINING --
,

A. SHIELDING,

B. INSTRUMENTATION

C. RESPIRATORY PROTECTION

i D. COUNTING STATISTICS
:

E. EMERGENCY HANDLING
J
;
.4

! FOR 1981 -- MORE THAN 3100 HOURS

i 5. ON-THE-J0B TRAINING

l SHUTDOWN MAINTENANCE AT OCONEE--FOR LAST 2h YRS, ABOUT 20 HP TECHS
|

| SHUTDOWN MAINTENANCE AT MCGUIRE--CURRENTLY UNDERWAY, 20 TECHS, 4 SUPERVISORS
11

29 HP TECHS ARE CONSIDERED ANSI QUALIFIED TO DATE. p
D

; 4
i.

- _ _ - - _ _ _ _ _ - - - - - _ - _
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DECOMMISSIONING
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AIF
,

AIF/NESP-021 May, 1981 Analysis of Nuclear Power Reactor

O "'c **'SS' "2"g C sts

NUREGS/CR

NUREG/CR-0130 June, 1978 Technology, Safety and Costs of
Addendum August, 1979 Decomissioning a Reference PWR

NUREG/CR-0131 Oc,tober, 1978 Decommissioning of Nuclear
Facilities - An Annotated Bibliography

NUREG/CR-0134 October, 1978 Potential Radiation Dose to Man
from Recycle of Metals Reclaimed
from a Decommissioned Nuclear Power
Plant

NUREG/CR-0569 December, 1979 Facilitation of Decommissioning LWRs

O NuREG/CR-Os71 August, 1979 Decommissioning Commercial Nuciear
Facilities; A Review and Analysis
of Current Regulations

NUREG/CR-1481 July, 1980 Financing Strategies for Nuclear
Power Plant Decommissioning

NUREG/CR-2241 February, 1982 Technology and Cost of Termination
Surveys Associated with Decommissioning
of Nuclear Facilities

NUREG/CR-2370 December, 1981 Design, Costs, 8 A'cceptability of an
Electric Utility Self-Insurance Pool

for Assuring the Adequacy of Funds
for Nuclear Power Plant Deco sissioning

O Expense

i

NUREG/CR-2985 December, 1982 Evaluation of Nuclear Facility

] (April, 1982 NUREG/CR'2522 Decommissioning Projects-

Program Plan)

.

.
.
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- O
NUREG

NUREG-0436 Sup. 2 March, 1981 Plan for Reevaluation of NRCO Policy on Decommissioning of
Nuclear Facilities

NUREG-0514 December, 1979 DECOST - Computer Routine for
Decommissioning Cost and Funding
Analysis

NUREG-0584 Rev. 1 January, 1980 Assuring the Availability of
'

Funds for Decommissioning Nuclear
Facilities,

NUREG-0586 January, 1981 - DGEIS on Decommissioning of
Nuclear Facilities,

NUREG-0590 Rev. 2 August, 1980 Thoughts on Regulation Changes

O for Decommissionine
'

NUREG-0613 October, 1979 Residual Radioactivity Limits

of Decommissioning
,

e

.

!

O -

,

O4

- . .. . _
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DUKE INVOLVEMENT

AIF Subcomittee on Decommissioning (past chairman and current

active members)

On going review of all applicable NRC and industry stud!ss On
Decommissioning.

If appropriate, comment directly with the NRC on Decommissioning,

issues.,

|

Membership in the Utility Decommissioning Group.
.

?

Chairman of the NESP funded group developing a report on in place

entombment.

O -

O

-
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Q DECONTAMINATION DESIGN FEATURES

|

Equipment Decontamination System-

Shielding Cubicles and Hatches-

- Maintenance and Removal Specific Accessways-

Containment Ventilation System-

- Coatings in Reactor and Auxiliary Buildings

Pipe Bends (instead of elbows) and Clean Out Ports in pipes-

carrying Demineralizer Resins and Evaporator Concentrates

Reflective Insulation Inside Containment-

- Armored Cable

O

O
.
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AC/DC SYSTEM RELIABILITY
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DISCUSSION OF SER OPEN ITEMS AND LICENSE CONDITIONS
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Discussion of SER Open Items

Lockout of Manual Control by the Load Sequencer

O
NRC Staff Position (SER Section 7.3.2.11)

Elinor G. Adensam's letter of December 30, 1982 transmitted the following concern:

In recent discussions with the applicant, it was indicated that if the safety,

injection reset timer or the diesel sequencer fail, manual reset of the sequencer
may be prevented or the sequence may not be completed. Under these conditions
the operator is prevented from possibly manually initiating ESF loads or manually
tripping ESF loads unless he removes power from the sequencer in order to regain
manual control or takes action to control individual loads at the switchgear.

Concern:

The staff is concerned that under accident conditions, as wall as inadvertent
initiation of load sequence programs, the inability of the operator to exercise
manual control could lead to consequential damage of safety related equipment
or prevent initiation of protection systems. As an example, the RHR pumps are
protected by miniflow bypass valves which open following a pump start. If one
of these valves fails to open, the operator cannot turn the associated pump off

h in the event of a sequencer failure without opening breakers or removing fuses,
d Similarly, 'the same situation can occur for the NSW pumps which are protected

from loss of suction by transfer of intake from Lake Wylie to the SNSWP. While
it is mcognized that conditions which could lead to equipment damage wo.uld require
more than a single failure, the types of multiple failures required are not limited
to those associated with independent, redundant trains of protection equipment.
Thus, it is concluded that the fault tolerance of the system design and specifically
the potential for the operator to be incapable of exercising manual control intro-
duces a safety significant issue.

Therefore, provide your rationale that the design is acceptable in light of these
! concerns and/or any specific actions which will be taken to address these concerns.

Duke Power Company Position
l

It is Duke's position that the Catawba Diesel Generator Load Sequencer meets
all applicable regulator requirements.

[ The following response to the NRC Staff concern was transmitted by H. B. Tucker's
| letter of January 14, 1983 to H. R. Denton:

Response:
l
'

The Catawba Diesel Generator Load Sequencer receives actuation signals from

Os
the Solid State Protection System (SSPS) and actuates Engineered Safety Feature
(ESF) components in a manner which is consistent with both the safety analysis
and the diesel generator loading capability. As such t:1e sequencer can be

*

,
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thought of as an extensien of the peutection system and was designed considering
the features of and criteria for the protective system.

According to paragraph 4.16 of IEEE 279, "The protection system shall be so
designed that, once initiated, a protective action at the system level shallN

go to completion. Return to operation shall require subsequent deliberate
operator action."

Consistent with this guidance the Safety Injection Actuation portion of the
SSPS which actuates the sequencer is designed with a reset switch requiring
deliberate operator action to return to normal operation. A minimum reset
timer has been included in the design which ensures that the protective action
carries through to completion.

The sequencer design employs similar features. Consistent with the minimum
reset timer feature of the SSPS the sequencer cannot be reset until the SSPS
is reset. Manual operation is inhibited during this interval ensuring that
protective actions go through to completion in accordance with IEEE 279 guidance.
If manual operation were not inhibited during this interval the SSPS minimum
reset timer feature could be essentially defeated. This also precludes the
possibility of automatic sequencing and manual loading occurring simultaneously
causing incorrect sequencing or diesel generator overloading or failure.

Once the SSPS is reset, sequencer return to normal operation requires deliberate
operator action through use of the sequencer reset switch.

Paragraph 4.2 of IEEE 279 defines the single failure requirements for a pro-
tection system. The design of the sequencer incorporated this guidance. The
multiple failures postulated by the staff are beyond the requirements st.ated
for any protection system. It should be noted, however, that even with the
failures postulated in this concern the protective function is still accomplished

i by the redundant train.

The design of the Catawba Diesel Generator Load Sequencer extends the philosophy
of the SSPS to the entire ESF actuation system and is consistent with the
guidance provided in IEEE 279.

,
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Discussion of SER License Condition

Internal Corrosion Prctection for Fuel Oil Storage Tanks

O
NRC Staff Position

SER Section 9.5.4.2

Internal corrosion protection for the fuel oil storage tanks, as required
'

by Section 7.5 of ANSI Standard N195, is not being provided...The Staff
has reviewed the applicant's justification for not providing internal
corrosion protection and finds the justifications unacceptabic. .Therefore,
the Staff will condition the license to require that interna! corrosion
protection be applied to the fuel oil storage tanks by or during the first
refueling period.

Duke Power Company Position

As discussed below, application of an internal coating to the fuel oil
storage tanks is not justified,

In regard to ANSI N195:s

Section 7.5 states, " Protection against internal and external corrosion
shall be provided." Comments from the ANS 59.51 working group (April 7,
1982 letter from F. A. Dougherty, Chairman ANS 59.51 to T. L. Meade,
WPPSS) indicate that the consnittee did not have an internal coating
in mind when ANSI N195 was written. For example, M. H. Lowrey commented:,

' " Linings in fuel tanks historically are short lived, with the lining
materal plugging downstream filters."

,

l The purpose of the Standard, as stated in Section 2, is to assure
that an adequate fuel oil supply to the diesel is maintained and
that sufficient fuel exists under all conditions. In order to assure
the supply of fuel oil to the diesel, the supply lines cannot be
obstructed by debris. It is Duke's position that an internal coating

.
applied to the fuel oil storage tank after thay have had fuel oil in

'

them for several years would be of questionable reliability and would
pose a greater threat to the supply of fuel oil to the diesels than ;

would any internal corrosion of the tanks. Removal of water and
sediment from the tanks was a consideration in the design of the fuel

i oil system. A supplementary Fuel Oil Recirculation System will be
| utilized to remove any accumulated water through a flush mounted con-

nection on the bottom of the tank. Any accumulated sediment in the
C tank is prevented from entering the supply lines to the day tank since

the outlet connection is raised 6 inches above the bottom of the tank. .

There is no assurance that an internal coa. ting would not peel off in
sufficiently large pieces that could block the outlet connection.

v

.
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; Therefore, it is Duke's position that:
,

1

| 1) An internal coating applied after the fuel oil storage tanks have
O eeea riiied wouia aot be rei4 bie.:

,

2) Such an internal coating would pose greater safety questions than,

| internal tank corrosion which was accounted for in the design.

I 3) Catawba will meet the intent of ANSI N195, Section 7.5 by maintaining
tne fuel oil storage tanks essentially full and by removing accumulated
water and sediment with the Fuel Cil Recirculation System.

,

I

,

;
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! NUCLEAR REGULATORY COMMISSIONo

{. WASHINGTON, D. C. 20555,

*s.,+.***/
MAR 0 21983O

MEMORANDUM FOR: Harold R. Denton, Director
Office of Nuclear Reactor Regulation

FROM: Richard H. Vollmer, Director
Division of Engineering .

SUBJECT: DIVISION OF ENGINEERING GEOSCIENCE PLAN TO ADDRESS USGS
CLARIFICATION RELATING TO SEISMIC DESIGN EARTHQUAKES IN
THE EASTERN SEAB0ARD OF THE UNITED STATES

A plan for our proposed program to address the U. S. Geological Survey's
clarification of position relating to seismic design earthquakes in the
Eastern Seaboard of the United States is attached (enclosure 1). This
plan elaborates on the outline provided as an attachment'to a memorandum
entitled, " Clarification of U. S. Geological Survey Position Relating to
Seismic Design Earthquakes in the Eastern Seaboard of the United

| States", which was sent from the Executive. Director of Operations to the
. Comissioners on November 19, 1982.

The plan is divided into two parts. Part one is a short term
probabilistic assessment utilizing an extensive new seismic hazard study
currently being developed by Lawrence Livermore National Laboratory.
Part two is a longer term deterministic assessment based primar.ily on

| long range ORES research with the possible need for utility sponsored
! investigations at some locations after an assessment of the long term

research results. Additionally, we recommend that an industry sponsored
seismic hazard study be solicited.

We estimate that the effort to establish the seismic hazard level for
the sites and make appropriate comparisons will take approximately three

| years to complete, utilizing staff resources of about 2.5-3.0 SY per
year, and $300K per year in technical assistance funds. Our preliminary
recommendations on which plants, if any, may need further evaluation
should be completed in mid-1984. Because of the required research
effort, the deterministic element will not be synthesized until 1985.

The proposed program will complement ongoing PRA reviews and the seismic
. hazard spectra which are developed can also be used for future SEP
| evaluations. This program, therefore, is basically a continuation, with
' modification, of our ongeing work. This program does not include

Q resources to complete a reevaluation effort for plants for which design
spectra may need to be reevaluated. We recommend that this contingencyI

be considered and included in the operating plan for FY 84. This plan
also presupposes that our interim position for licensing reviews
(enclosure 2) is found to be acceptable by ACRS and ASLB while we ./
implement this program. r - '

i
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There is evidence to support this assumption in the recent Appeal Board
.Q, decision on Summer (ALAB-710).

We have also assessed our ability to implement this plan under the
existing regulation, Appendix A to 10 CFR Part 100. We have concluded
that, although Appendix A itself does not explicitly recognize the use
of probabilistic methods, as a minimum they can be used to assist in
reaching deterministic judgements (Seabrook Remand, CLI80-33). It is

not clear whether they can be used as the primary tool in setting
appropriate ground motion levels. Therefore, we recomend that we
implement ? limited modification or clarification of Appendix A as
previously planned in conjunction with ORES as a parallel, yet
independent effort, along with the Charleston plan. This modification
has been recomended in SECY-79-300 and endorsed by the Siting Policy
Task Force in NUREG-0625 and is necessary,to reflect the current state
of art. This modification will require an additional 1.0 SY per year for
2 years.

We recomend that you consider placing this effort equally under three
resource areas - Operating Reactor Licensing Actions or Safety
Technology, Systematic Evaluation Program for older operating plants,,

| and Casework for ongoing OL review plants.

O This plan has been developed as a result of extensive discussion within
the Geosciences Branch, NRR; and discussions with the. Earth Sciences'

Branch, ORES; and the U. S. Geological Survey.

h ,' l[k.o --
Richard H. Vollmer, Director
Division of Engineering

Enclosure:
As stated

cc: w/ enclosure
E. Case A. Murphy
D. Eisenhut T. Schmidt

| R. Vollmer W. Russell
| R. Mattson R. Bernero

H. Thompson GSB Staff
J. Knight Z. Rosztoczy
R. Jackson P. Williams

O '. aeiter
S. Brocoum
T. Sullivan
L. Beratan
R. Minogue
F. Arsenault
J. Scinto

,
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!

Recommended Plan
Eastern U. 5. Earthquakes

O '"troductio"

On November 18, 1982, the U. S. Geological Survey (USGS) forwarded a

letter to the Nuclear Regulatory Consnission clarifyi,ng their past

position with respect to the 1886 Charleston earthquake. The USGS

f letter states that:
1

"Because the geologic and tectonic features of the Charleston
region are similar to those in other regions of the eastern
seaboard, we conclude that although there is no recent or

! historical evidence that other regions have experienced strong
earthquakes, the historical record is not, of itself, sufficient
grounds for ruling out the occurrence in these other regions of
strong seismic ground motions similar to those experienced near
Charleston in 1886. Although the probability of strong ground
motion due to an earthquake in any given year at a particular
location in the eastern seaboa_rd may be very low, deterministic and

,

' probabilistic evaluations of the seismic hazard should be made for
individual sites in the eastern seaboard to establish the seismic

O e#94aeerias peremeters for criticei < ci14 ties -
,

We have evaluated the USGS clarification of position and have concluded

that it can be addressed predominantly through existing programs at NRC

with the possibility of additional requests for utility - sponsored

work. We reconsnend that a two part program be implemented which will

' address'both the deterministic and probabilistic elements mentioned by
|

the USGS.
-

.

I Part 1 of the proposed program is a short term probabilistic assessment
!

of plants in the eastern seaboard. This part of the plan is necessary'

because many of the current tectonic working hypotheses are not amenable

O to investi ation by detemniaistic methods in the short term.9

f
. e - -
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h
Part 2 of the proposed program'is a longer term deterministic assessment

O of the causes of large earthquakes, such as the Charleston earthquake,

in the eastern seaboard. Specific areas of relatively high seismicity

and tectonic structures are identified which we recommend be addressed

through the ORES long range research plan.

Based on our evaluation of the research results, some applicants or

licensees may be required to investigate tectonic structures which may

not have been previously identified during the licensing procedure.

Part 1 - Probabilistic Assessment

Discussion

The November 18, 1982 letter from the USGS represents not so much a new

understanding but rather a more explicit recognition of existing

uncertainties with respect to the causative structure and mechanism of

the 1886 Charleston earthquake. Many hypotheses have been proposed as

to the 1,0cale in the eastern seaboard of future Charleston-size

earthquakes. Son of these could be very restrictive in location while

| others would allow this earthquake to recur over very large areas. ,

|

' Presently, none of these hypotheses are definitive and all contain a

strong element of speculation.

Traditional deterministic approaches such as that outlined in Section

2.5.2 of the Standard Review Plan are not generally designed to deal

|

. _ _ - - - - - - . . .. .. ._ . - _- . -
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with this situation. Probabilistic methods which allow for the

consideration of many hypotheses, their associated credibilities, and

the explicit incorporation of uncertainty are much better equipped to

provide rational frameworks for decision making. The question that

needs to be answered is:
,

Taking uncertainties into account, have licensing decisions for

plants in the eastern seaboard (i.e., in the region affected by the

USGS clarified position on the Charleston Earthquake) resulted in

acceptable levels of assumed seismic hazard (exposure to earthquake

ground motion) at the individual sites?

,

One means for answering the above question is a probabilistic assessment

of seismic hazard at all nuclear power plant sites east of the Rocky

Mountains. Since adequate or acceptable levels of seismic hazard have
,

not been explicitly defined in probabilistic terms, it is assumed that

the probability of seismic ground motion exceeding design levels

implicitly associated with licensing decisions based upon traditional

methods in other regions of the U. S. east of the Rocky Mountains is

adequate; these other regions include areas such as the Central Stable
~~

Region and the Gulf Coastal Plain. The prime tool for carrying out this=-

I assessment is an updated version of the Uniform Hazard Methodology

developed for the Systematic Evaluation Program by Lawrence Livermore

National Laboratory (LLNL) and its subcontractor TERA Corporation. This

methodology relies upon the incorporation of diverse expert opinion with

regard to the input parameters needed to make probabilistic estimates.

As such, it does not rely upon single hypotheses which do not account

for existing uncertainties but rather attempts to incorporate the

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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hypotheses and their uncertainties into the computations.
O Identification of plants (if any) in the eastern seaboard at which the

probability of exceeding design-level ground motion is significantly

greater than has been assumed at other locations may result in an

integrated seismic evaluation and/or engineering reanalysis to assure

the plant's ability te wit |1 stand a more severe earthquake. This study

may also identify selected plants outside of the eastern seaboard whose

design levels may be inappropriate, relative to other plants, with

respect to the seismic hazard.

In addition, we are also initiating,through a technical assistance

contract, a study to better estimate ground motion from a large

earthquake the size of the 1886 Charleston event to gain a better

understanding of how this ground motion should be represented.

Major Activities - Probabilistic Assessment

The probabilistic assessment portion of the proposed program is divided

into the following elements.

1. January thru April 1983 - Continue developmen't of LLNL study

including expert opinion surveys on seismic hazard east of the,

; -

Rocky Mountains. This study (Seismic Hazard Characterization of the

Eastern U.S.) is presently underway as a joint effort of NRR and

I

.
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! ORES. No additional resources above those already allocated are-

needed.

2. May 1983 thru December 1983 - Calculation of seismic hazard

spectra by LLNL for all nuclear power plant sites (approximately

75) east of the Rocky Mountains. An estimation of the probability

of seismic ground motion exceeding the design level at each site,

taking into account specific site conditions, will be completed and

provided as a report. An additional 2.0 SY is needed for LLNL and,

0.3 SY for NRC effort during this period.

3. September - December 1983 - Comparison of LLNL study with

existing probabilistic studies.-such as Algermissen and others

(1982). An additional 0.2 SY is needed for LLNL effort.

4. March 1983 - December 1983 - Sponsorship by the utilities of a

probabilistic estimation of seismic hazard for all nuclear power

plants east of the Rocky Mountains. This study, while not a

requirement, is strongly recommended so as to complement the LLNL

stddy and provide another independent assessment of seismic hazard.
'

An additional 0.1 SY needed for LLNL and 0.1 SY for NRC effort.

5. December 1983-March 1984 - Using LLNL and other studies, the RRC

staff will integrate this information and make comparisons of the

probability of seismic ground motion exceeding design levels in the

eastern seaboard with probabilities calculated at plants in the

rest of the Eastern and Central U. S. Comparisons will be made in

several ways including comparison by region alone and by region and

plant vintage. Plants in the eastern seaboard (if any) that are

associated with significantly greater hazard than those elsewhere.

~ . _ . . - . _ _ _____________.____--_-____--_._.___--______.m-.-
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will then be identified. Other comparisons may be needed, but will
O be decided upon after review of initial results. An additional 0.7

SY is needed for NRC effort.

6. April 1984-September 1984 - Assessment of initial conclusions

regarding hazard in light of feedback from expert opinion on

original input. A final letter report will be issued with a final

recommendation on plants which need reevaluation. An additional 0.2

SY needed for LLNL and 0.2 SY for'NRC effort. -

7. danuary 1983-December 1983 - Ground motion estimates at

different distances and site conditions from a large Charleston

type earthquake. Both theoretical and empirical estimates using

data from recent earthquakes will be made. This study is presentlys

being initiated through a technical assistance contract with LLNL.

No additional resources are required.

Status sunnary reports of research into probabilistic estimates of

seismic hazard funded by ORES will be needed by December 1983 so as to

incorporate them into task number 5.
-

.w-

1

| Implementation of Probabilistic Assessment Results

The implementation of results is outlined above in elements 5 and 6.

NRR Staff and Cost Requirements - Probabilistic Assessment

The additional effort required for this portion of the program will be

| 2.5 SY for LLNL (1.9 in FY 83, 0.6 in FY 84) and 1.3 SY for NRC (0.3 in

FY 83, 1.0 in FY 84). This staff effort can be accommodated with the

currently available resources in the Geosciences Branch because this
|

-- . - . . - - - . . . . - . -_ ~,
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program complements ongo activities and may replace other staff
O activities for individual sites. This program does not include

resources to complete the seismic evaluation and/or engineering

reanalysis which some plants may require as a result of the

probabilistic elements.

Utility-Sponsored Study in Conjunction with the Probabilistic Assessment

A recommended utility-sponsored study is outlined above in element 4.

Schedule - Probabilistic Assessment'

The proposed schedule for implementing this plan appears in Table 1.

__

Part 2 - Deterministic Assessment
O

Discussion

The deterministic portion of the proposed program is designed to better

understand the causes of large earthquakes, such as the Charleston

earthquake, in the eastern seaboard. This effort may require some

expansion of immediate and long term ORES programs. Increased

understanding of the cause of seismicity in the eastern seaboard will

allow a reduction in the uncertainty in estimating the seismic hazard

for nuclear power plants. The primary problem with seismic hazard

| characterization in the eastern seaboard is that no causative mechanism
|
1 for seismicity has been identified to date and no surface offsets due to

earthquakes are known. Although there are literally thousands of

crustal structures known in the eastern seaboard, which, if they were

active, e.ould produce strong earthquakes, none have been demonstrated to

have been active during the Quaternary (the last two million years) or .-

. . - . -
-

.-_. - -. .
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proved to be capable. The result is that, to date, there has been no
O generally accepted association between eastern seismicity and crustal

structure. r

The overall approach of the detenninistic assessment is to study areas.

of relatively higher seismicity in the eastern seaboard to determine if

tectonic features and processes responsible for the seismicity can be

identified and correlated. This will be pursued by crustal stuaies at

hypocentral depths to determine if there is any correlation between

crustal structures at hypocentral depths and the earthquake hypocenters.

The primary tool for determining crustal structure at hypocentral depths

will be the use of multi-channel seismic reflection profiles. The

,
primary tools for locating the hypocenters will be the continued

monitoring and analysis of earthquakes from the existing microearthquake

nets. These nets will have to be maintained and upgraded in order to

improve depth locations of hypocenters if there is to be an improved

ability to correlate between hypocenters and tectonic structures at
"

depths of up to 25 kilometers.

This research will be contracted and monitored by ORES, and does not

represent a radical departure from past programs. Increased

coordination between NRR and ORES will be required, however, to better

define the problems that are to be resolved in order to improve our

understanding of eastern seismicity in the licensing context. This

portion of the program is designed to improve our ability to assess the

adequacy of the design of nuclear facilities on the eastern seaboard.

The result,'in part, will be summary reports which will represent the
! current status of research including a review and synthesis of available

_ ___
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data. These results will be used to modify, if necessary, conclusions
O

: drawn from the probabilistic studies and identify individual features,

if appropriate, for assessment by utilities.

'

Major Activities - Deteministic Assessment

The deteministic assessment portion of the proposed program is divided
.

into the following elements appropriate to each region listed.

A. Charleston Region

Since the causative mechanism of the Charleston earthquake of 1886

continues to be one of the primary unresolved problems in evaluating

| seismicity in the eastern seaboarduresearch in the Charleston area

should continue with the goal of testing the various hypotheses as to
O the cause of the earthquake. In particular, emphasis should be placed

on determining if suggested features such as the Ashley River and

Woodstock Fault zones constitute the source zones of the Charleston
* earthquakes.

,

i

1. May 1983 " Workshop on the 1886 Charleston Earthquake and Its

Implications for Today" - the U. S. Geological Survey and the
,

scientific community will present a summary and evaluation of

I the tectonics and seismicity at Charleston.

2. September 1983 - ORES in consultation with the U. S. Geological

Survey and the scientific community should have a program in

place to test the most likely tectonic hypothesis for

seismicity.
t

| - 3. June 1984 - ORES presents the results of the program
1

l \

\

_ _ _ _ . _ . _ _ _ _ _ _ _ _ _
_ _. . ._ .
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of testing the highest-weighted hypothesis.

4 January 1985 - ORES presents summary report describing the

results of the Charleston work testing the highest-weighted

tectonic hypothesis.

B. Ramapo Fault Zone

The Ramapo Fault Zone, a Precambrian fault zone that was intermittently

active until the Mesozoic, is the northwestern boundary of the Newark

Triassic Basin. Low level seismicity occurs in the area and may be

associated with the fault zone, however, the s'eismicity in the region

forms a band 40' kilometers wide. Detailed field work and limited

trenching and core drilling suggest that the Ramapo Fault has not been
,

recently reactivated. The purpose of studying the fault is to establish

whether there is a causal relationship between Mesozoic or older faults

such as the Ramapo Fault and current seismicity in this area by-

determining the locatio'n and geometry of these faults at hypocentral
~

depths.

1. April 1983 - ORES initiates a new evaluation of the Ramapo

Fault. The study should include multi-channel seismic

reflection profiling and other geophysical techniques such as

in-situ stress measurements and geodetic measurements to

I determine the current state of stress at hypocentral depths.

2. January 1984 - ORES presents preliminary results of the program

to date, and plans for the coming year.

3. January 1985 - ORES presents sumary report on this aspect of

the Ramapo Fault Study including the identification and

| analysis of any siE[smic source zones.

- -. . _ _ _- ._. _. - , . _ . . . . _ _ -
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C. Central Virginia Seismic Zone

Recent work by earth scientists at Virginia Polytechnic Institute have

suggested that there may be a relationship between the seismicity in

Central Virginia and the northeast trending thrust faults and

deco 11ement of the Piedmont crust of the Appalachian Orogenic Belt. The

purpose of this part of the program is to continue evaluation of the

relationship between the faults and the earthquakes.

.

1. April 1983 - ORES presents a plan for undertaking the seismic

reflection profiling, and applying other geophysical techniques

such as geodetic measurements and in-situ stress measurements.
_

! 2. January 1984 - ORES presents the preliminary results or

O progress to date, and plans for the coming year.

3. January 1985 - ORES presents a sunnary report on the

the Central Virginia Study including the potential

! identification and analysis of any seismic source zones.

D. Giles County, Virginia

The Giles County Seismic Zone is a northeast trending linear zone of

seismicity which apparently is located beneath the decollement and
.

l - thrust faults associated with the Valley & Ridge Province of the

Appalachian Orogenic Belt. It has been suggested that the seismic zone

has occurred as a reactivated northeast trending normal fault associated

with the opening of the Proto-Atlantic (called the Iapatus) in the. late
O Proterozoic and early Paleozoic (800-500 millionyearsago).,

-

-

1. April 1983 - ORES , initiates planning for the proposed research.

!

l

.
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2. August 1983 - ORES initiates study of the Giles County
O structure using seismic reflection profiling.

3. April 1984 - ORES presents preliminary results and plans for

the coming year.

4. April 1985 - ORES presents summary results of this phase of the

research including the potential identification and analysis of

any seismic source zones.

E. New England

The research in New England has been underway for several years and will

be continued. Increased emphasis should be placed on evaluation of the

source mechanism for the New Brunsyick and Gaza, N.H. earthquakes, the

neotectonics of seismically active areas, and the' orientation and
O magnitude of the stress field in the seismically active areas of the

region. An in-situ stress measurement at hypocentral depths will be

conducted at Moodus. Depending on the results of the seismic reflection

studies described above, additional seismic reflection surveys may be

conducted in seismically active areas of New England such as Moodus,

Connecticut; New Hampshire; Massena, New York and New Brunswick, Canada.

'

.

1. April 1983 - ORES completes plans for stress measurement at

Moodus. .

2. August 1983 - Conduct stress measurements at Moodus.

3. April 1984 - ORES presents preliminary results of stress

measurements and their relationship to the local seismicity and

tectonics,

4 January 1985 - ORES presents suntnary results of stress .

measurements and other studies described above.

. . .. _ .__ ._ . . _ _ __ _. . _ . _. _..__s_ ___ _ _ _ _ _-
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\ Implementation of Deterministic Assessment Results .

O '

As the results from the deterministic studies become available, they

will be evaluated, and, the effect, if any, on operating plants and

plants in the Operating License stage of review will be determined. The

need for additional evaluations of particular structures by utilitie's

will be assessed as the information becomes available. Two problems will

be addressed by the deterministic portion of the program; (1) whether or

not the deterministic findings warrant any reassessment of the

conclusions drawn from the probabilistic study; and (2) whether there

are any particular tectonic structures which are associated with or

similar to tectonic structures asiociated with seismicity which, because

of their proximity to individual sites, should be analyzed by the
O utilities. The above effort will take about two to three years (early

1985)tocomplete. The impact of this research on nuclear power plants
-

. will be detennined by the NRC staff with technical assistance contracts,

if necessary.

NRR Staff and Cost Recuirements - Deterministic Assessment

This effort will require continuous communication among NRR, ORES and

the contractors. As research funds are limited and the amount of time

is short, careful interaction will be necessary to obtain the

information required to allow a resolution of eastern seismicity. It is

estimated that one staff year per year for three years will be necessary

for NRR to implement this deterministic part of the overall plan.

The research effort will be funded by ORES and technical assistance

contracts will be funded by NRR. It is estimated that for the

.- . _ _ ~ -
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deterministic assessment, $200,000 may be required to implement the NRR

O technical assistance program to determine the impacts of the findings on

the nuclear facilities in the eastern U. S.

Utility-Sponsored Studies as Result of the Deterministic Asessment

During FY 1983 no deterministic work by the utilities is currently

reconnended, beyond that necessary to pursue their normal efforts to

continue to assess any hazards identified by them for their sites.

After the results of the research are available and ,if any source zones
.

are identified which have particular importance to specific sites or

have impact on the probabilistic program, some utilities may be required

to investigate structures' in the vicinity of their plants.

Schedule - Deterministic Assessment
O The proposed schedule for implementing this plan follows as Table 1.

Our ability to meet this proposed schedule may be somewhat optimistic

and is contingent on implementing the appropriate contracts. We will be

better able to assess this~ schedule when the work has been initiated.

.

O

f

4
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Calendar Year Schedule for Probabiilstic and Deterministic Seismic Hazard Program
,

1983 1984 1985

:

Part 1 Short Term Meet with ACRS to Meet with ACRS to ;
discuss Program to discuss Preliminary

Reconnendations
,

1. Update LLNL Seismic + Complete Methodology
Hazard Methodology'

2. Calculate Seismic + + Report with Spectra<
' "Hazard Spectra for
'

Eastern Sites

3. Compare with other + + Report with Comparisons
'

available probability
studies,

4. Initiation of Industry- + + Production of Study Results
Sponsored Seismic Hazard

' Study

Letter Report with
Preliminary Recomendations

5.. Comparison of Seismic + + + Final Recommendations
Hazard at Sites

Initate Feedback Assess Impact /on
6. Assessment of Impact of + + Previous Resdlts

Expert Feedback ,/'
'

Initiate Tac with LLNL
7. Charleston Ground Motion + + Issue Report

Study
,

\.

Table 1

.

__ _ _ _ _
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Calendar Year Schedule for Probabilistic and Deterministic Seismic Hazard Program

1

1983 1984 1985
'

Part 2 Long Tem Meet with ACRS to' Meet with ACRS to
discuss Program

,
to discuss Preliminary
Recommendationsg

[ Workshop-
Interim Progress Report on Results of
Synthesis Hypothesis Testing Testing

1. Charleston Research +g x x xx-----

Initisle Preliminary Summary
Study Report Reportj' .

2. Ramapo Fault Research + x x xx-- --

Initiate Preliminary Sunnary
Study Results Report Report.

3. Central Va. Research + x xl xx------

Initiation Preliminary Summary
RFP of Study Results Report

4. Giles County, Va. + x x x xx-----
Research

Stress
Measurement: Conduct Preliminary Sunnary -

*

Plan Measurements Results Report
5. New England + x x x -------xx

Seismotectonic Research

Summarize Review >

Preliminary Evaluation Sunnary of of Deteminsitic
of Results of RES Source Zones Work

6. Assessment of Impact of + x x +
Deterministic Studies

~

on Sites

Table 1 (cont'd)
1

.

._
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Enclosure 2

'N Interim Position on Charleston Earthquake
for Licensing Proceeding

The NRR Staff position with respect to the. Intensity X 1836 Charleston

earthquake has been that, in the context of the tectonic provincey

approach used for licensing nuclear power plants, this earthquake should

be restricted to the Charleston vicinity. This position was based, in

part, on information provided by the United States Geological Survey

(USGS) in a letter dated December 30, 1980 from J. E. Devine to R. E.
~

Jackson (see Summer Safety Evaluation Report). The USGS has been

reassessing its position anii issued a clarification on November 18, 1982
.

in a letter from J. E. Devine to R. E. Jackson. As a result of this

letter, a preliminary evaluation and outline for NRC action was

| forwarded to the Comission in a meliiorandum from W. J. Dircks on

November 19, 1982.

The USGS letter states that:

"Because the geologic and tectonic features of the Charleston
region are similar to those in other regions of the eastern
seaboard, we conclude that although there is no recent or
historical evidence that other regions have experienced strong
earthquakes, the historical record is not, of itself, sufficient
grounds for ruling out the occurrence in these other regions of
strong seismic ground motions similar to those experienced near
Charleston in 1886. Although the probability of strong ground
motion due to an earthquake in any given year at a particular
location in the eastern seaboard may be very low, deterministic and
probabilistic evaluations of the seismic hazard should be made for
individual sites in the eastern seaboard to establish the seismic
engineering parameters for critical facilities."

The USGS clarification represents not so much a new understanding but

rather a more explicit recognition of existing uncertainties with

O respect to the causative structure and mechanism of the 1886 Charlestoni

| earthquake. Many hypotheses have been proposed as to the locale in the

! eastern seaboard of future Charleston-size earthquakes. Some of these
.

i

*.. - .. .
_ .. . . - . . - . - .
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could be very restrictive in location while others would allow this

O earthouake to recur over very iarse areas. eresentiy, none of these

,

hypotheses are definitive and all contain a strong element of

speculation. -

We are addressing this uncertainty in both longer-term deterministic and

shorter-tenn probabilistic programs. The deterministic studies, funded

i primarily by the Office of Research of the NRC should reduce the

uncert'inty by better identifying (1) the causal mechanism o# thea

Charleston earthquake and (2) the potential for the occurrence of large

| earthquakes throughout the eastern seaboard. The probabilistic studies,.

primarily that being conducted for NRC by Lawrence Livennore National

Laboratory (LLNL) will take into account existing uncertainties. They

O wi,i have as their aim to detemnine differences, if any, between ene

probabilities of seismic ground motion exceeding design levels in the,

~

eastern seaboard (i.e. as affected by the USGS clarified position on the

Charleston earthquake) and the probabilities of seismic ground motion
i

exceeding design levels elsewhere in the central and eastern U. S.

Any plants where the probabilities of exceeding design level ground

motions are significantly higher than those calculated for other plants i

in the Central and Eastern U. S will be identified and evaluated for

possible further engineering analysis.

Given the speculative nature of the hypotheses with respect to the

recurrence of large Charleston-type earthquakes as a result of our -

limited scientific knowledge and the generalized low probability

associated with such events, we do not see a need for any action for

|

:. .:p : -2 _ _y- . _ , - - . . _ - - . . _ .
_
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specific sites at this time. It is our position, as it has been in the

past, that facilities should be designed to withstand the recurrence of!

an earthquake the size of the 1886 earthquake'in the vicinity of

Charleston. At the conclusion of the shorter-term probabilistic program

and during the longer-tem deterministic studies, we will be assessing

the need for a modified position with respect to specific sites.
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STATUS OF CATNEA SER OPEN ITD1S

lEl EXT ACTION APPRDXIFATE IMTE

,
.

1. QA/SECY 82-352 STAFF ECB1BER 1983

2. PERF0iFANE OF SilSW POND APPLICNE tRY 1983
'

'

3. INSERVIE PltP N0 VALVE TESTItB PROGRN1 APPLICNR APRIL'1983

4. EQUIftB K OUALIFICATION APPLICNE APRIL 1983

5. TliERmL ESIGN PROCEDURES NO FLIM STAFF APRIL.1983

EASUREFBK lilCERTAltEIES

6. INSTRitBITATION FOR IIMDE0lRTE COE C00LIllG APPLICNR JULY 1983

. PRESSURIZER S.V. SIZING #0 LTOP APPLICNR MY 1983

8. FDEL D STFM GBERATOR APPLICNE ECENER 1983
-

9.. CONFORMNE TO RSB 5-1 #8 S.G. TUE RlPIUE APPLICNIT MY 1983

10, LOCKDUT OF MANLlAL CONTROL BY THE LIAD

SEQUENER NO ECCS OVERRIE #0 ESEf STAFF t%RCH 1985

11. REFDTE SHUTDOWN INSTRLIBRATION NO CONTROLS CLOSED t%RCH 1983

12. LOSS OF BOTil RHR TPAINS FR0il A SIfRE BUS

FAILUE APPLICNR lnY1983



. _ . . .. ._. _

O O O
'

.

.

11111 EXT ACTION APPf0XImlE IMTE

13. POWER UDDUT T0 PDTOR-0PERATED VALVES APPLICNE MY 1983

1 11 . FIE PROTECTION PROGRNi APPLICNE JULY 1983

15. DIESEL GEERATORS AIR IfEAKE NO ENIAUST, APPLICANT MY1983.

FIE PROTECTION #8 BGBEY LIGITItE

16. BERGENCY PIRNIfE #1D ELATED KTEOROUXiY APPLICNE JULY 1983

17. AIRi IN CONTROL ROOM FOR BORON DIllEION APPLICANT MY 1983

18. CONTROL ROOM DESIGN EVIB4 APPLICNE APRIL 1983

.

,

o

S

b '

9
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.

O CATAWBA SER CONFIRI% TORY ITBE
'

.

OMRACTERISTICS

o STAFFAGREESWITHAPPLICANT'SDESIGN

o NEED TO C0FFETE DOClfBffATION
'

STAFFWANTSTOVERIFYIIPlBEHATIONATSITEo,

AIRLYSES EARLY C0ffLETE NO FIIRL TOUCHES WILLo
.

f0T 0%NGE ESULT

! o INSECTION OF TEST ESULTS
4

i STATLEO
o 41 CONFIRi% TORY ITEFE

| EXPECT ITEMS 1lliROUGH 22 #0 36 THROUGH 41 TO BEo

RESOLVED APPR0X, BY JULY 1983

o EXPECT Et%INING ITEMS TO BE ESOLVED (I.E., IIETALED)

OR ESIGN f0DIFICATION IFPIDEITED BY FUEL LDAD DATE

O

. - . - _ - - . _ - - - _ - _ _ __ -_ - _--
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~

O O Oj .

;

| CATAWBA SER C0tFIRf% TORY ITDE
i

| 1. PFP AND ITS EFFECTS ON SAFELY-ELATED STRUCTUES NO C0tP0fENTS

2. SEDIFER ACClMJLATION IN SNSW POND INTAKE STRUCTUE

3. EFECTIVEESS OF DRAIN HOLES DRILLED THROUGH FILLED CONCREIE ,

4. #PLIFIED SEISMIC DESIGN SKCTRA FOR NSW PIE #1D FlEL OIL TANKS

5. STABILITY OF TE STEW POND IW1 UNDER EXTREE LOADI?E CONDITI0t6

6. SSI FOR BUILDINGS ?OT RUNDED ON IOCK

7. STRUCTURAL INTEGRITY OF SAFEIY-ELATED ?%SONRY WALLS
,

8. VERTICAL SEISMIC ESP 0 TEE SECTRA

9. LOOSE-PARTS ?0NITORItG SYSTR E
,

10. LISTING OF AS E CODE CASES

11. PESEiWICE INSPECTION PROGRNi

12. FRIN STENT.IE BEAK USING A REVISED EAT TRANSKR WDEL

13. SUBC0ffARTtBIT ANALYSIS

14. MINI?iN CONTAlltDIT PRESSUE ANALYSIS ~

15. DESIGN PROVISIONS BR CONTAltfENT ISOLATION SYSTEMS

.

__
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O O O

. CATAWBA SER CONFIRMATORY ITEMS (CONTINUED)

16. C0tKAlttBIT PURGE SYSTB4
,

17. JUSTIFICATION R)R NOT TESTING CERTAIN ISOLATI0tl VALVES

18. FRACTUE PREVENTION OF CONTAltfEtR PESSUE BOUNDARY

19. COEPATIBILITY OF ECCS VALVE INTERLOCKS

20. POSTACCIDENT ENVIR0ffENTAL CONDITIONS AND lliEIR IMPACT ON OPERATOR ACTIONS

21. PROCEDUE FOR [ SETTING ECCS AFTER SIS (ECCS OVERRIE NO ESED

22. NPSH #iALYSIS

23. INSIE-CONTAlttENT INSULATION AND 00NTAlttENT StPP TEST

2 14 . LOCA SENSITIVITY ANALYSIS
'

25. STEN 4 GEERATOR LEVEL C0tER0L NO PROTECTION

26. COEPLIANE WIll! IE BULLETIN 80-06

27. TEST OF B1GIfEEED SAFEGUARDS P Il INTERLOCK

28. CONTAINM PESSUE CONTROL SYSTB1

29. RBDTE SHUIDOWN INSTRUENTATION NiD CONTROLS

30. C0tKIOL SWIT0iES FOR RHR MINIFLOW VALVES



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

'

O O O
.

.,

CATAWBA SER CONFIR% TORY ITB1S (cmHNUED1

31. INSTfpENTATION USED TO INITIATE SAFELY FUNCTIONS

32. INTERLOCKS FOR REACTOR C00lMT SYSTEM PKSSUE CONTROL DURIfE LOW TEWERATUE OPEPATION

33. LPPER EAD INJECTION MANUAL CONTROL ,

; 34. KEY-LOOED SWITCHES USED TO OVERRIE ISOLATION OF CONTROL ROOM AEA HVAC SYSTEM

35. SEPARATION OF FIELD RUN CABLES,

.

3G. FLOODING 0F ELECTRICAL EQUIPENT AS A ESULT OF A LOCA

37. LOAD SE0lENCER ACCELERATED SE0lfNCE

; 38. 1007. LDAD RDUCTION CAPABILITY

39. IWROVED TER%L DESIGN FEIHOD
,

i 40. LOCKED ROTOR ACCIDENT

! 41. ESF GRADE 00NTAltfENT PURGE FILTER SYSTEM DESIGN

4

.

.
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; O
CATAWBA SER LICENSE CONDITIONS

CHAPACTERISTICS

o ACTIONS THE APPLICANT iljST TAKE (0R C0f0lTI0fB
'

TO E MAINTAltEID OVER THE OPERATING LIE OFi
,

TE PLANT

o TECHNICAL SECIFICATI0tB
,

*"
| O
i o 33 LICBEE C000lTI0tB

o EXPECT SEVERAL TO E IIRDEITED PRIOR TO LIC&EllE

AND THEREFDE WILL NOT ECOE LICBEE CONDITI0tB'

:

O

_ _ - - - - . -- -.
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' ~o o O
CATMBA SER LICBISE C0f0lTIONSi

i

J

I 1. TURBIE SYSTEM l'AIN1BWICE PROGPM

: 2. SHIFT TECHNICAL ADVISOR (I.A.1.D

| 3. RELIEF AND SAFETY VALVE TESTING (II.D.D

; 4. CONTROL AND SHUIDOWN RODS SURVEILLANCE EQUIREEPRS

I 5. INSTRLtBITATION FOR INADEQUATE COE COOLING DETECTION (II.F.2) '

6. INSERVICE INSECTION PROGRM1

7. INSTALLATION OF REACTOR C00lMIT VBES (II.B.D

8. ACCIDENT f0NITORING INSTRLENTATION (II.F.D
_

9. CONTAltKNT ISOLATION DEPENDABILITY (II.E.4.2)

10. HYDROGEN C0tRROL EASURE

11. ECCS FLOW IEASUREENTS AND IFSH VERIFICATION .

12. CHARGING PLPPS DEADHEADING

13. EFRCT OF NONSEISf1IC PIPING ON S.I. PLPPS' MINIFLOW LIES

14. POWER SUPPLIES FOR PESSURIZER ELIEF VALVES AND LEVEL INDICATORS (II.G.D

15. PORV ISOLATION SYSTEM (II.K.3.L II.K 3.2)

.

%_
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-

,

O O O
,

.

i

|
'

| CATAWBA SER LICEtEE CONDITIONS (CONTINUED)

i

) 16. COMPLINi[ WITH NUEG-0612

17. POSTACCIDENT SN1PLItG SYSTel (II.B.3)

| 18. INTERNAL CORR 0SION PROJECTION RR FUEL OIL STORAGE TANKS ,

19. SECONDARY WATER DIEMISTRY FDNITORItG PROGRAM

20. LDSS OF PRIMARY SOURCE OF CONDENSATE STORAGE WATER

21. PRIl%RY C00L#1T OUTSIDE CONTAltfENT (III.D.1.1)
, ,

! 22. INDEPB0ENT SAFEIY BEIEERIIE GROUP (I.B.I.2)

! 23. EMERGENCY PREPAREDNESS
;

24. CONTROL ROOM ACCESS (I.C.4)

| 25. REVIEW 0F POWER ASCENSION TEST PROCEDUES #0 EERGENCY OPEPATING PROCEDURES BY

tESS VEf00R (I.C.7)

) 26. t0DIFICATIONS TO EE RGDiCY OPERATING INSTRUCTI0tB (I.C.8)

27. IMPLEENTATION AND f%INTBWICE OF PHYSICAL SECURITY PLAN

| 28. REPORT ON OUTAGES OF EERGBICY CORE C00 LITE SYSTBi (II.K.3.17)

29. EFECT OF HIGl PESSUE It0ECTION RR SMAll BEN ( [0CA WITH ID AUXILIARY,

FEEDWAlER (II.K.2.13)

!
4

,

i
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! O O O
'

,

:

I

! CATAWBA SER LICBEE CONDITIONS (CONTINUED)
I

i

i
! 30. WIDING IN TI EACTOR C00lMT SYSTBi (II.K.2.17)

31, ANTICIPATORY EACTOR TRIP (II.K.3.10)

32. EVISED SMALL-BEAK LOCA ANALYSIS (II.K.3.30, II.K.3.31)

| 33. CONTROL R00M ESIGN EVIB4 (I.D.1)
'

!
;

!
4

I

i
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