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a
2 DR. MARK: The meeting will now ccme to order.

,

3l This is a meeting of the Advisory Committee on

4 Reactor Safeguards Subcommittee on Sequoyah Nuclear Plant.j
I

5 I am Carson Ma.rk, Subcommitee Chairman.

6" The other ACRS member present today is William

7| Mathis on my left

8: We also have with us consultants, Ivan Catton,
!

9| from UCLA, Mike Trifunac, Mr. White, and Zoltan Zudans,
i

10 , The purp^se ^f this ee*in~ is to discuss the

II application of the Tennessee Valley Authority for a nermit to

l

12 | onerate Units 1 and 2 of the Sequoyah Station.

! 13 The meeting is being conducted in accordance with

14 the orovisions of the Federal Advisory Committee Act and the

i
15 ; Government in the Sunshine Act.

16 Richard Savio, on my right, is the dasinna*ed
1

17 | r daral em-louee for thic meating.e
I

18 ' The rulas for partici"at on in t^da"'s =ee*ingi

19 ;| have been announced as part of the noti"e of this meeting

20 previously published in the Federal Register on Monday,
|

21 February 26, 1979.

22 | A transcript of the meeting is beinn kent and i*
1

23 !j will ba availabla in fiva daus. So it is requeseed that each
!

24 ' identify himself and sneak with sufficient

ni semrms. inc. ]
sceaker first

A c.

25 ' clarity and volume so that he can be readily heard.
I

i

i
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1

1 We have received no recuests for time to make oral
n

2 11 statements nr writ *en statements from members of the public.
u
a

W' .11 proceed with the meeting.3]
:

4 2 will call upon -- well, I am wondering if the

i

5| consultants or the subcommittee have matters to raise which

l
6L are not indicated on the agenda, or which they feel should have

i
f

7| special attention.

!
8 DR. CATTON: I have a couple of questions, I have

|
:

9 raised them before, and I might as well raise them again.
!

10 ' DR. MARK: It might be good if you raised them

11 so that people coming on later could address them.

12 DR. CATTON: Okay.

#
13 DR. MARK: And take those into account.

14 , DR. CATTON: Sure. The list is too long, but I'll
,

i

15 , summarize.

16 | DR. MARK: Excuse me.
I
I

17 i Are you having difficulty hearing us back there?
i

|

18 ' (Chorus of "yes".)

19 ' DR. CATTON: Does this thing work?
!

20 ' VOICE FROM AUDIENCE: It seeems the microphones

i

21 aren't working.

22 q (Pause.)

23 || DR. MARK: Mr. Catton had some questions which he
l'

24 ' expected to *:a..e to see some discussion of; and you are going
i

Ac. sei necomn. inc. -

25 to mention them now so that in the presentations they would

|
:
i
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!

l
!

I perhaps be kept in mind.
!

2( MR. CATTON: Illl just mention a couple of them.
i

3' I have really too many to go through them all.
!

4| First, as I recall during the McGuire meeting

5 some of the calculations looked to me a little bit speculative.

6b As a result I would like to hear more about the downcomer
,

7 flow during refill and interaction with the upper head injection

8i system.
t

9! Second -- can you hear me?

10 VOICE FROM AUDIENCE: Not very well.4

I MR. CATTON: Maybe I ought to not just use thit

12 ' '

and speak loudly.

I3 |
I would like to hear about downcomer flow during'

I# refill and interaction with the upper head injectim. system.

15 The effect of pipe break expansion wave on core
i

16 ! internals.

I7 I am not sure how the calculation is made for
1

18 | Sequoyah; on some of the other plants the flexibility of the core
1

19 '
'. barrel was taken advantage of in decreasing flow levels.
,

20 | If the core barrel was flexible at the mouth the expansion

i
21 wave passed through into the core, and the pressure gradient

il

22 h on fuel.

!i
23 Also characteristics of steam generators during

24
; blowdown following a pipe break.

Ac.. n i 9. w r m s.inc.

25 In particular flow instability to unequal loop

!
I



'jrb5 6
,

!
!

1| leng th .
;
.

2! There are some others but maybe I would bring them
!i
i

3 -i up as they come along. I haven't really had a chance to
|

4, organize my list.
|

5i DR. MARK: That's agreeable and you can have those

N
6L in mind and find out if you have further ones.

|

MR. ZUDANS: In the same spirit I like to ask7j

8i two questions. This may be answered during the presentation.
i

9 One is: how did the applicant handle asymmetric
i

i

10 ; loading in respect in particular to buckling of the containment.

I

11 | I don't see any reference to that.
i
1

12 The other one: the ACRS says that the applicant

i 13 will do the operation and testing which will simulate actual
I

14 loading conditions in confidence in plant operations.
.

15 | I would like to have some qualitative gxplanation
i

16 | how is it that they will make it similar to actual operation?

17 How is.it possible to do that?

18 These are the two major ones.

19 | DR. MARK: Well, you can let us know if those
|

20 seem to be covered.

21' MR. ZUDANS: Yes.

|||
!22 ; DR. MARK: Or if you want more elaboration.
h

4
23! I will now call on Harley Silver, NRC Staff to

Il

24 ' give their introduction to the situation.
Ace. ,eret Reoorters, Inc. ,

25 MR. SILVER: I am Harley Silver, NRC S ta f f .
i

I
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I :

I

I

I I am project manager for the sequoyah operating license
,

!

2 application.

3 Just by way of background the construction permit

4 for Sequoyah was granted in May of 1970. The operatingi

I

5| license application was tendered in December of '73 and
!

6 docketed in January of '74.
i

7{ We had actually completed our review late in '75
i

8 and in fact had prepared a draft SER, late '75, January '76.

9, At that time, however, there were a large number of

10 open items and, coincidentally, the TVA construction schedule

II seemed to be slipping severely,
i

;

12 1 And both the Staff and the Applicant in effect

( 13 minimized their ef forts upon the review.
i

14 The review was then reactivated in mid to late 1977,'

15 , after which many of the original items were resolved; but,
i

16 | of course, many new issues were identified. For example, the
|

17 ! seismic issue which we will discuss later,
i

i
18 For a description, Sequoyah is a two-unit plant.

!

19 | The units are essentially. identical. Each one includes a
|

20 ; Westinghouse four-loop pressurized water reactor in a dual
i

21 ' containment utilizing the. ice condenser concept.

22
| The review is reported in the safety evaluation

.

__ _ _ _ _
. - -

23| which was distributed on March 2. I hope everyone has a copy.
!

24 ' There were no differing technical views expressed
,tc. ni seconm. inc.

25 by any members of the Staff with regard to the review as;

i

~ l

i

:
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1 summarized.in the safety evaluation.

2[ Except for the issues identified in section 1.6

3: and 1.7 of the SER, our review is complete.
i'

4 Section 1.6 lists outstanding issues defined as

5 issues not fully resolved with the Applicant. There are five
,

6| identified in the safety evaluation; and since its publication

7 one is essentially closed, but it's still awaiting documentation.

8| So it's essentially now a confirmatory issue.
!

9! Section 1.7, confirmatory issues defined as

10 | -- cur review was completed with no significant disagreement
,

II with the Applicant, and in most cases awaiting confirmatory

II ' information.
|

13 | There were 17 identified in the safety evaluation,
I
i

14 j and since its publication three have already been resolved.
I

15 : Additionally, Section 1.8, titled Staff Position on
i

16 h License Conditions, defined as implementation and/or
il

17 | documentation required af ter a license is issued -- there are
1

18 seven items identified in the SER.
i

19 And in fact one is expected to be fully resolved

20 i prior to licensing and will not be a licensing condition. I

i

21 1 will discuss these later.
1

22| We have received information already or information
-

23||is expected very shortly on most issues, in fact a]1 issues.
24 i The f arthest receip t of inf ormation is Apr21 15;

Am wel Reporters, Inc.

25 | but most are essentially expected to be received within the

|

|
i

|
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Ip next few days.
,

2 !.: We expect most of the issues, many of them at least,

d

2] to be resolved by the time of the full ACRS committee

4 meeting and, of course, all of them will be resolved prior

:

5: to licensing.
!

6 I should mention one other item, perhaps, which is

7| not discussed in the SER.

8 Since the initial review, again, in 1975, or

9 thereabouts, the Staff organization and review responsibilities

10 ' have changed in some cases several times; as a result of this

11 the review in one area was not updated in the '77 time frame,

12 | namely, in foundation engineering.
|
I( 13 That review is in progress, and we have no reason

14 to expect any open issues will result from that review.

I
15 ; We will expedite the review with the Applicant's cooperation,

1

16| and expect to be able to report on the matter fully to the

i

17 I full committee.
i

18 || With regard to ACRS generic matters, the status of
I

i

19 our efforts to resolve these matters was transmittec to the

20 ' committee on December 4; Appendix C of the safety evaluation

!

21 !|
discusses these further, and, where apprcptiate, relates

:
It '

22 4 those issues to the Sequoyah review.
l!

-

23 ,i
|

|
I should note in section 1.9 of the SER, which

n

24h| discusses generic issues, the Staff generic issues, in our
Am wal R oornrs,1N.

25 / program for resolution of these issues, is not discussed in
i

!
;
I

h
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t

I the SER at this time; it will be discussed in a supplementary.
i

2 For the information of the committee, as far as
:i

7 ~
schedule for fuel loading, I&E, that is, our Office of*

# Inspection and Enforcement , has predicted -- and I am told this
;

5 morning by the Applicant -- it is now officially predicting
|

6' approximately the same date: a fuel load of June 1979. The

7 date I am told is late May, early June; and, of course ,

8! there is always a possibility cf some further slippage depending
|

9 on the progress of testing and so forth.
I

10
! Only the seismic issue has a specific item for

11
Staff discussion. We will have members of the Staff here

12 I hope during the day to discuss all tha open items and,

13 f hopefully, any other issues that are raised by the committee
i

I# or its consultants, such as those that have been identified
:

15 so far this morning.i

i

16 |
t If there are any others, I would certainly appreciate
i

I7 knowing aaout it so I could call the appropriate people and

I8 have them here for discussion.
I

19 | That completes my introductory remarks.
I

20 | DR. MARK: Thank you, Mr. Silver?

21 Mr. Zudans?

22| MR. ZUDANS: One question:
,

23 Reading your writing, you listed on page 1-9 one
t

i
94 ; item that says, seismic dcsign of structure and components ,'

Ace- e,al Reoorters. Irx.

'5' the operating license will be conditioned to requirei

I

l

,
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t

!,

I a relation showing margin available in structure and components
,

I

, j''] in f unction during and af ter design.

,0
When you will discuss these things I like to see*

#
! what kind o.: answer do you expect.
!

5! MR. SILVER: I am told as of late Friday afternoon
!

6 that there has been a rather successful meeting between Staff

!7 and Applicant personnel; and we will indeed have a presentation

8: on t.at, which should be quite detailed. And I hope we can
!

9! answer your question.
;

10 MR. ZUDANS: Okay, thank you.

11 DR. MARK: Any other questions?

12 (No response.)

( I3 If not, I would ask Mr. Gilleland to produce the

l# Applicant's presentation.

15 MR. GILLELAND: Mr. Mark, we discussed earlier the

16 extensive agenda today, and my opening remarks will be fairly

I7 | brief.
I

18 i I am J. E. GIlleland, Assistant Manager for Power
i

19 '
,

I am happy to be with you today to review thefor TVA.
!

20 ! operating license for Sequoyah Units 1 and 2.

21 You can see behind me I have quite a back-up

22 d contingent, TVA personnel and Westinghouse personnel, who will
||

23 be talking today on the agenda items and to answer questions .
;l

24 h
p As I am sure you know, TVA is an independent

Ace tal Reporters, Irm.

25 ' agency of the United States Government. As to questions about

i

!)
|

!



i jrbil 12
,

i

!

I the organizational chart, I will omit those as I think the

,

committee has seen that from time to time. There have not been'

u
,

any substantial changes in the organization since we were-

c

4j here last except in some portions of the organization which
!

c'

,
do not affect the nuclear power, mainly in the Office of

6 Engineering Design and Construction. There have been changes

7| in other organizational elements.
I

8 I thought you might be interested in some statistics

9 about the system iteself:

10 This is as of September 30, 1978, the end of the

Il fiscal year 78, at that time we had capacity installation of
i

12 l 20-L/ 2 million killowats, of which 4-1/2 million are hydro,

( 13 18 million coal-fired steam, 3-1/2 million nuclear, which

Id consists of the three units at Browns Ferry, and 2-1/2 million

IS killowats of combustion turbines.
:

16 Last year generation was 131 billion kilowat hours
J

I7 ! of which 12 percent was produced by Browns Ferry.
t

I

18 | We have under construction 1-/2 billion killowats
i

19 +| of pump storage, a 4-unit plant at Chattanooga; three of those

20 units are now. operating, the fourth should be in operation

21 by the summer.

22 || We have under construction 18 million killowats

23 |
| of nuclear power, which means that when this program is

24 | completed, we will have a total of 48 million killowats,
Ace no Recorms, Inc, ,

'5 21-L/ 2 being t, 02 ear, or about 45 percent of the system.'

P
i

|
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!

I
h

Ih I mentioned before the Department of Powe; and
U

,

i; Office of Nuclear Design and Construction are the two primary

, 'l-

-| organizations dealing with nuclear program in TVA, since we
1

4 build and design all of our own systems, facilities, the
i

5 Office of Desian and Construction is responsible for all the

0
design and construction. The Office of Power has responsibility0

7) for the power program overall.
|

8 Within the Office of Power, the Division of Power

9 Production is responsible for the operation of plants, and

10
g is represented here today by Mr. Walter Popp. With me at
i

11 j the table on my lef t is Mark Wisenburg , supervisor of the

12 Pressurized Water Reactor Section; on my right, Dave Lambert,
!

,
I3 who is the licensing engineer for Sequoyah.'

Id To answer questions, we will start with Mr. Lambert

15 who will give a brief description of the plant.

!16
!. MR. LAMBERT: I am David Lambert, Licensing Engineer
i

I7 for the Sequoyah Nuclear Plants, with the Office of Power in
|

18 | the TVA authority staf f, and I report to Mr. Jack Gilleland.
!

19 ' Gentlemen, I will try to give a brief pre.=_.1tation,

20 | on the plant features; so I cave two presentations -- site

21
i and plant description.
I

22 || I believe we have sufficient staff and documentation
,

. ,

23 here today to answer your questions. I wish to spend as much

24 time as possible answering your questions, but I suggest you
Aw sel Rooorters, Inc.

25 hold your questions on site until I have completed. It is a

'

!
L
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I
!

l
| short presentation.
,

,e
' j- (Slide.)

1

3 The first slide shows the location of Sequoyah

4 Nuclear Plant in relation to the entire TVA system. Note the

5 expanse of the TVA grid; Sequoyah is at the center of TVA's;

0
6' nuclear plants and is marked in red on the handout and in

7| blue on the slide.
i

' The plant site is located on a peninsular on the

9 west shore of C1icamauga Lake, about 18 miles northeast

10 from downtown Chattanooga, Tennessee.

11 '
j There are over 20 reservoirs or lakes upstream

12 ! of the site.

i 13 The TVA grid extends into Central Missippi, through

Id
I all Tennessee, parts of Kentucky, part of Alabama, a little
!

15 of Georgia.

16 | (Slide.)
!I

17 This shows the general site plan. The site

D comprises appraximately 525 Acres which are owned by the Unitedi

I
19

! States Government.
!

20
.

The site is a hilly, moderately clear area, and

21
| the land rises from the water surface, 682.5 feet pool elevation
l

'2 to a small hill at about 750 feet elevation.'

I
23 Plant grade is designated at 705 feet elevation.

24 | The site boundary and security area boundary will
Ace- pet Recorwn, Inc.

25 be discussed in tha securi ty nreaentation.
h

|I

i

i
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i

!
i

l

Ih As noted in the handout, the plant boundary is

2
c desicnated by this dashed lina (indicati ngi and rollows the

3 shoreline of Chicamauga Lake, and to the west the plant boundary
q

4

4[ is more of a straight line; and ".t goes of f the edge of the

5 slide ( indicating) .
.I

6 (Slide.)

7: This slide shows a recent aerial view of the site.

8 It's looking down-river, looking west; Chattanooga is in the
i

9 background, and the river curves down and goes through the
,

10
{ two mountains.

11 ( Slide. );

12 I This slide shows the population density of the area

( I3
. surrounding the site. Only two cities within 20 miles have
1

Id | a population exceeding 10,000. The minimum exclusion of

15 all population distances is 1824 feet and threa miles as

16 ! saconda-v.-
,
!-

I7 ! The low "opulation zone is about 1,i ,0 people,
i

18 and projections to the year 2,000 shows little change for the

19 ' low copulation zone.

20 The climatnlony and matenrolog" da*a far the a ea

l21
i chows a moderate climate, average annual temperature is 61

22 |!| degrees , historical maximura about 106 Fahrenheit to minus 7

1
23 degrees Fahrenheit.

..
i

24 |':wat Rooorters, Inc. | Rainfall averages 57.7 inches, ground fog occurs
Act

25 "l about 36 times a vear.i

1

i

i
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|
i

Ih Tha probtbility of tornado occurrence is extremely
f
i,c
q low, one every 10,000 years.

3 The predominant winds have an un-down value,
!

_ _ _ _ _ __
. . _ _.

4 therefore the winds blow from northeast or southwest. The1

5 adverse onsite atmospheric dispersion conditions occurmost
!

6; about 20 percent of the time.

7 Stagnant conditions is defined by atmospheric
!

8+ classes F and G.

9
j The hydrology of the site show that groundaater

10
; is derived principally from precipitation and flows to the
!

11 :
reservo ir .j

12 The design basis flood, either floods associated

( 13 with the probabla maximum nrecipitation or with the safe

Id shutdown seismic event, were extensively studied by TVA and

15 reviewed by NRC.

16 |
| The evaluation established the design basis flood
0

I7 | elevation at 720.8 feet, including approximately a 3-foot
i

18 ! wind-wave run. This is a 43-foot flood level.
!

19 Thanlant im designed to operate and shutdown

20 | safely in the unlikely event of such a flood.

21 | In comnarison with historical flood of 8 feet in
|

22 ' 1867, the design flood is a colossal event.

23 | The cita is located in the Appalachian Valley

24 ' the southern region of the valley and ridge province of the
Acs eral Reoorters, Inc,

,c

Appalachian Highlands.'-
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,

I In layman's terns this means the ridges are about

2 || 2,000 feet high, and the valleys are about 500 feet above
1

3 sea level.
!

4 The site is in a valley about 10 miles wide,
,

S I 60 miles long.

6 The site geologic structure was extensively explored

7| in 1953 and again 1968 and '69.
t

8' The seismological presentation this afternoon

9
! will describe in considerable detail the techtonics of the
i

10
! site and the region.

11 Are there any questions?

12 (no resconse.)
t

( 13 l DR. MARK: I am not familiar with the local area.

Id i Is Chicamauga Lake a lake tha t is very heavily used in summer
|

15 for recreation?

16 MR. LAMBERT: Yes, it is.

17 | It is one di the twn l akas in the Chaeanooga area

18 tha t i; used for recreation.

!

I9 | DR. MARK: Have you estimated or collected statistics,
i

20 surveys of the water-borne population or people camped on the

21 | lakeshore?
|

22 || MR. LAMBERT: Yes, we do, both in the FSAR and
h

1

23 !! Appendix I submittal to the S ta f f . The Anpendiv I submittal
:i

2 4 "': h= s b^th * ransient and permanent population distributions,
Aa ,r i n.mnen. inc. ,

25 ; which were updated for purposes of those calculations.
I
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I DR. MARK: Where is the lake with respect to the
,i,

,

* !: LPZ and exclusion area?
d

3i
q MR. LAMBERT: The scale is the one mile circle,
l'

#j 20-mile circle (indicating slide); and then I think a 50 --
!

5| I am not able to back up the slides in this projector.
l.

6 DR. MARK: All right.

7 Anyhow, you had to consider plans to clear some of
I

8 ! the water area?
!
,

9| MR. LAMBERT: Yes, sir,
i

10 (Slide . )

11 The next slide again shows an external view of the

12 plant. This time we are looking at it across the lake in a

( 13 general easterly direction.

I#
(Slide.)

15 I Zooming in on the plant to explain the principal

16 structures of the site (indicating).

17 It cuts off a little bit this dam structure here

18 (indicating) which encompasses the lake which we call the

19 i forebay; this (indicating) is the intake structure; this

20 | (indicating) is the deisel generator building; here (indicating)

21 is the gatehouse; this (indicating) is the service office

22 building; this is the turbine building; these are the contain-

23
| ment buildings, unit 1, unit 2, (indicating) ; this general

24|-
P structure of concrete between the two conta ament buildings

Am fat Recorurs, Inc. ,
I

25 ' is the auxiliary building and part of the auxiliary building

:
,
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0
!!
a

I !| is this (indicating) building, the control building (indicating);
!

s ;
these two purple tanks here are secondary condensation4

n

2 demineralizaer water storage, this is the refueling water
i

4 storage tank, and this purple tank is the primary water storage

5 tank.

6: These transmission yards, that's 500KV transmission
,

yard, and starting down here (indicating) leading off the<

8 slide is a 160KV transmission yard.
!

9 This is the transf ormer yard (indicating) running

10
.

along the ;urbine building.
|

II ! Let me step back and see if I've missed any

12 important structures.

( 13 It is interesting to note that this transmission

14
! yard has been in use for some time and is TVA's largest
i

15 switchyard f acility.
I

16 | DR. MARK: The cooling towers are off to the lef t?
!

17 | MR. LAMBERT: Here ( indicating) , two 500-foot

18 natural draft cooling towers.i

!

l9 | I've got a backup slide.
!

20 | DR. MARK: We saw them in the first slide, but not

2I
l in this context.
!

22 h MR. LAMBERT: Yes.
I

23 || Tht next slide --
.

1
24 !! (Slide.)

Am Tal Reoorten, Inc. ,

25 -- shows a cutaway of the Sequoyah Nuclear Plant,

k
,

I
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!i

Ili I have provided a handout of that cutaway. It would be easier

2 .to look at than trying to follow this slide.

3, It shows a cutaway of the Sequoyah Nuclear Plant
.

:I

4] and in that cutaway the significant features are shown, the
'

5 |l
.

nuclear steam sepply system is the four-loop Westinghouse

6 reactor, 17 x 17 fuel design, rated at 1125 megawatts electric.

7 This plant has the first combined ice condenser
,

B' system, free standing steel containment vessel, and an upper

9 ', head injection ECCC system.

10 , The steel containment is 115 feet in diameter,

II | 169 feet high, and results in about half the volume of a dry
i

12 containment, and it has approximately 2.9 million pounds of

( 13 | borated ice in compartments placed in a 300-degree are around

i
14 | the reactor.

l

15 | We have a presentation later on how well the loaded

16 , ice in the 19 44 baskets that make up this ice condenser system
U

17 | work.

I

18 | The upper haad injection system was added to the
i

I9 design after the ECCS rulemaking.
,

20 The purpose of UHI is deliver approximately
1

21 | 1,000 cubic f eet of borated water to the upper head of the
|

22 h vessel in 25 seco:.ds , about 12 to 25 seconds after safety
.

1
23 !! injections signal.

i

24 0 The cold leg accumulator injection system provides
Ace wat RecorTers, Inc.

'5 additional water to the core for possibly the next 25 seconds,'

,

|

|

|
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h
I

; during a design basis loss of coolant accident as dufined

2 ;, by the evaluation model.
|

3 ? We will discuss the ECCS analysis in a later

4 presentation.

5 As I said, the cutaway shows the principal NSSS

6 and ECCS components.

7 Are there any questions?!

i

8 MR. CATTON: What are the differences between thisi
,

9
i and McGuire? Or is it basically the same?
d

10 MR. LAMBERT: Basically the same.
I'

11 3

|
MR. CATTON: Thank you.

I2 MR. LAMBERT: And for a little design comparison
I

13 ! between the plants, I go to vugraphs --s

1

Id
(Slide.)

!

15 -- again, you have copies of this.

16 For comparison of design features we will be
!

II comparing Sequoyah with D. C. Cook and 'Irojan Nuclear Plants;
,

;

18 these are tables of similarities and differences, with
i

19 primary items of comparison,-fuel containment, and the use
!

20 i og ghe UFTI systemasanadhnct to the 5CC5 system.
~

21 Otherwise, Cook, Trojan and Sequoyah Nuclear Plants

,n| have very similar design features.".
23 |

| I think you can read through this thing better

24 h|than I can talk to each item; so if there are any questions
Ace vet Rooorters, Inc.

25 about any of the statements?

!
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I :| (No response.)
h

2 || Otherwise, if not, I'll just go to the next slid e .

3 j (Slide.)
1

# MR. CATTON: I notice it says here the Sequoyahi

5 upper internals have been modified to incorporate UHI.
t

6 MR. LAMBERT: That's correct.

7| MR. CATTON: You mean Sequoyah was not originally

8| planned to have injection?

9 MR. LAMBERT: That's correct.
|

10 MR. CATTON: Was this a dif ficult charge?i

11 The question is for my own education, if no other

12 reason.
.-
; 13 MR. LAMBERT: Yes.

I# I am not sure how to define the difficulties; but,

15 ' yes, the upper head had to be modified and there had to be a
s

16 considerable amount of design work in the modification.of
i

17 3' the reactor vessel and of the piping systems, so forth;
i

18 everything that is associated with adding on a major piece
i

19 ' of hydraulic systems.

20 | MR. CATTON: I guess the question could be

2 put better:

22 Was it costly?

23 MR. LAMBERT: I guess those things are relative

24 ' today.
Ace fel Reporters. Inc.

'S' MR. CATTON: Okay.
I

!
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!

I
, .-I think the answer to your ques-MR. LAMBERT: Yes,
, _

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

2 ! tion is yes; and it continues to be costly to add it on.
,

,.
-j MR. ZUDANS: The question here is --

d
#

j MR. GILLELAND: It was costly, also it will add

5 to the cost of operation. This additional equipment has to

6 be disassembled when you refuel.

7' MR. ZUDANS: I note here in your requirement for

8' fracture testing; what were these requirements? Fore samples?
i

9 Or different series?
i

10
.

MR. LAMBERT: Keep in mind these slides were put

11 '
| together prior to January 31, '74 when the FSAR was submitted.
I

12 ! Those comments, most of them, have not been revised since

I3 that point in time. In the 1968 time frame it was a differents

Id '

set of fracture toughness requirements -- someone can correct
I

15 i me -- compared to other similar plants.
|

16 !
1 Probably that statement is no longer appropos.

I7 MR. ZUDANS: What you are showing is four years

I8 old?

19 '
MR. LAMBERT: Yes.

,

!

20 | MR. ZUDANS: I guess the same answer to che next
i

21 sentence:

22 "New means of determining heat .p and cool-down

23 rates."?

24 MR. LAMBERT: Yes, it does.
Ace wel Reoorters, Inc. ,

25 '
i MR. ZUDANS: I am curious to see what you really
i

!
I

i
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!
I

h mean there. Are the quantities measured different or wnat?
o

2| I don't understand, a new means of determining heat-up and

,
cool-down rates; what is this measuring, temperature rates,-

4 changes?

5i MR. LAMBERT: I am more familiar with current

6+ ongoing questions. I am not sure I can answer that historically.

.

7i We can get the answer for you.

8 MR. ZUDANS: It may not mean anything, but I am

9! curicus.

10 MR. LAMBERT: My assumption is it is a mathodologyi

II I of deriving heat-up and cocl-down curves. But we'll check
i

I2 that out and get you an answer.

( I3 (Slide.)i

i

Id Again the important point is in terms of differences,
i

15 Trojan does not use an ice condenser.
i

16
(Slide.)

il

I7 I think there are differences here that are plant-

i

18 { specific for any plant in terms of the electrical system,
i

19 || MR. CATTON: Under control systems it says Sequoyah
;

20 ! has 50 percent nore load rejection capability while that of

21 the D. C. Cook Plant is 100 percent.
I

22 What are the implications of that, if any?

23 h Right at the bottom corner of that slide?
O

2# ! MR. GILLELAND: Mr. Mcdonald?!
Am rol Reporters, Inc. ]

25 MR. CATTON: Is 100 percent f ar more than o.ie would
i
i

1
-
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,

I
:
i

1~ need?
e

2(1
MR. LAMBERT: I know of no issues that have been

,

3' raised by Staff in the last three years with respect to that
1

4 rejection capability being either 100 or 50 percent.

I
5 MR. CATTON: I am just curious.

6 MR. GILLELAND: We'll check it.

MR. ZUDANS: It should be quite different.
7|

!

8 MR. LAMBERT: The last one --

i9 (Slide.)

in this series making comparisons -- one point10 , --

|
11 ! here under auxiliary systems, the condensate clean-up system

i

1

12 | Sequoyah has an add-on condensate demineralizer backfit.
;

'

13 Also included in your handout is a comparison of'

14 Sequoyah and Trojan thermal and hydraul2: design parameters,

i
15 ; (Slide.)

16 The principal difference is noted -- it's the
i

17 peaking factors -- we will discuss that as part of the ECCS
,

18 presentation.

19 Trojan has a peaking factor of 2.32; Sequoyah's
!

20 ' peaking f actor is 2.25 as defined in the SER.
.

21 MR. CATTON: Looking at the diagram you showed
!
i

22 h us, I can't find where the pressure relief tank is located?
.

0
23 h MR. LAMBERT: The pressure relief tank is located

!!

2'j in the containment floor near the steam generators. If I
aa nenwomn.w.

25 : had a copy of that and could get to it, I could give you
,

i

|
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1]h
a general feeling for where it is (indicating handcut).

2[ There's a considerable amount of detail not
1

3 provided here. Right here (indicating) pressure relief
i

4 tank.

5' MR. CATTON: Oh.
i

6 ;l If you have an overpressurization and you lose

7| the pressure relief tank, does that lead to a safety question?
i

8 MR. LAMBERT: Well, it does.
!

9 Would you like to address it?
,

!

10 MR. CATTON: Yes.

II MR. LAMBERT: If you lose the pressure relief tank
1

12 | does that lead to a safety question during an overpressurization

13 | event?(
I

I4 MR. ESPOSITO: Vince Esposito, Westinghouse.

15 No, that doer .not. In fact, the pressure relief

16
i tank has a blow-out to relieve the pressure; there's no
!!
n

17 |' safety problem.
:

18 I MR. CATTON: So if it comes apart, it's a mess;
I

l9 f it's no probler. _,

20 ' MR. ESPOSITO: Right. .

2I (Slide.)

i

22 ] MR. LAMBERT: This is the last vugraph.
I
l

23
| It shows fuel mechanical design comparisons between

t

24 | Sequoyah and Westinghouse typical operation fuel, a 15x15
Ace wat Reconm, Inc.

25 rod array, versus 17x17 rod array, as used in the Sequoyah
i

,

I

I
i
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h

Iy plant. The 15x15 is at Cook, Unit 1.

2L The basic point, though, is the 17x17 is not new;

3'
; Trojan, Farley, North Anna, Cook Unit 2 anC Salem Nuclear

4l Plants have used 17x17 fuel, as Sequoyah will use.

5 That concludes my presentation. Are there a;y
1

6| questions on either parts of the presentation.

7| MR. CATTON: On your fuel mechanical dcsign,

9 I don't see pellet diameter. Do you know what it is?

9 MR. LAMBERT: I do not, offhand.

10 We have the SER here, we r,an look it up.
i,

II ! MR. CATTON: It's not a very important question.

I2 DR. MARK: Are there further questions?
!

! 13 (No response. )

Id MR. LAMBERT: All right, if not, the next preset.-

15 tation will be given by the Assistant Plant Superintendent.

16 | MR. ZUDANS: I don't have to get the answer now,
!

17 i but I am curious to find out what is the implication of the
i

18 | question Dr. Catton mace on that rejection capability, and
i

l9 ' how one assumption can justify as compared to the other.

20 , In my mind I am not seeing what it means. Does it

i
21 h mean you will never have this load rejection accident? Or it

3

22 ) means something else?
4

23 | MR. LAMBEFT: Something else.
;l

24 |! MR. GILLELAND: We are working on it and will have
Aar tral Reporters. Inc. I

"5 d' an answer.
i

||
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,

1 MR. WISENBURG: I am Mark Wisenburg.

2 As we understand the question it is related to
i

3 1 tu.'.bine bypass, direct dump to the condenser; th a t ' s strictly

4 an economical choice on our part. I don't think it has any-

Il
5 thing to do with the safety of the plant.

6 MR. ZUDANS: What I don't understand, because I

7' have not the details, probably, what does it mean?
|

8, What is the sequence of events?

9 MR. WISENBURG: You never get to that situation

10 in real life. The plant is not designed to be operating at
i

11 100 percent power.

i

12 |
MR. ZUDANS: I guess I have to do some more

(' 13 | homework.
|
i

14 | The answer should have been if you have more than
!

i

15 , 50 percent injection, you shut down the reactor?
f

16 ! MR. WISENBURG: That's correct.
||

17 ; MK. POPP: I am Walter Popp, I am the Assistant
i

18 ' Superintendent for Sequoyah Nuclear Plant; and my topic is

!

19 ' plant organization and status.

20 At present the plant organization is fully staffed;

21 ; staff is trained and onsite as a functioning unit.

!

22 !j Appropriate personnel have had the training with
a

4
23 h the education and background and experience to meet the

d
a

24 ] requirements of ANCI 18.1, 1971.
Jrel Reporters, Inc. ]Ace-

25 ; I have some rather simplified block diagrams

|
'

|

|
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!

l
!

I of the plant organization that I think would best show you
u

2 what we have.

,.

*a (Slide.)
l

4 I would invite your questions as I go through
;

5! these, gentlemen.

6' Plant Superintendent, that's Jerry Ballantine ,

7 and coming down below him, we have the Quality Assurance

8: Group, who report directly to the plant superintendent.
i

9 Below that is the Assistant Superintendent, myself.
i

I

10 [ And then we drop down to the three major sections
i

II within the plant organization: Results, Maintenance, and

12 the Operations Section.

( 13 And I would like to elaborate on these three a bit

Id | further in just a moment.
I

15 i Let's go back on up to the Service Organizations

I6
||

we have within tne plant:
1

I7
i The Administrative Section, of course, is clerical
|

I8 | help, accounting help and general office clerical.
I

19 ' Item 2, Plant Services, is a sroup headed up'

i

20 | by an industrial engineer who takes rire of our document control,

2I our validated vendor manuals, and also administers our
i

22 | surveillance program to see that the clock doesn't run out on
|

23 | us on our surveillance requirements.

24 ' Item 3, Security forces are onsite, f unc tioning
i

Ace wel Recorters, Inc ,

25 as a unit.
,

i
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,

I! Item 4, the Health Physics Group, is onsite,

2 fully trained and our radiation protection program is in

3I effect.
d

4 Item 5, the Stores Group, we have a multi-million

5 dollar spare parts program, and the Stores Group administers.

6 Systems Orerations, a group of engineers who
i

7 analyze communications, relaying and transmission.
i

8 And, of course, Item 7, Medical, consists of a

9 nurse and a doctor who is on call.
i

10 Item 8, Safety, involves the Safety Engineer who

II takes care of fire prevention and fire protection.
,

12 Do you have any questions en this slide, gentlemen?

( 13 (No response. )
,

1

I4 | Now I would like to move back to the three maj or
!

15 groups:

16 The Results Section, just to show you a basic

I7 j| layout -- the Results Section is responsible for the
,

18 | instrumentation unit, for the instrument engineers and

I9 technicians and instrument mechanics; a chemical unit,
;

!

20 | engineers and technicians, the radchem analyst group; the
i

21 | nuclear unit with our reactor engineers and nuclear engineers

22| and technicians, and a mechanical unit, primarily concerned
o
i

23 h with component testing on secondary side, heating and ventilation
i

24 [ and so on.
Ac. ,,.i n.comn. inc. j

25 MR. MATHIS: What is the relationship between this
1

I
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1
h
!!
.i

!!

l'
If group.and the maintenance people?

2( MR. POPP: Our maintenance group handles all the

3 me chnical and electrical maintenance. I have it on the next
4

4 projection.i

5
k This group does handle maintenance on instrumenta-
il

6 tion: that's the extent of their maintenance function.

7 MR. MATHIS: Thank you,
i

i

8 ! MR. POPP: This is our maintenance group, a

9, msintenance supervisor and engineering staf f to prepare work

10 plans and do the planning for maintenance requests. And it's
i

II ! broken up in two units,
i

12 Now, this is both electrical and mechanical

13(_ maintenance under one department; so he has two assistants,

14
i and each of them have approximately half of the foremen and
I

15 craftsmen in the plant.
i
i

16 | MR. MATHIS: Most maintenance jobs are going to
0
a

17 invalve instrumentation; what is the relationship between this

18 | guy and the fellow that heads up the instrument work?
i

l9 !| MR. POPP: None, except a compatibility in their
'

I

20 | working relationship. They are meeting together every day.
I

21 ' Now, the electrical aspect of the maintenance

22 |I
| group, electricians, do handle maintenance that you might

'

23 !! consider instrumentation in the sense of timers in the ice
Il

24 0 condenser system and that type of thing -- refrigeration
Aa was Reornn, ime. '

25 i problems.

,

.

|



jrb 31 32
,

n

!l
il
i

li MR. MATHIS: Your maintenance schedule, then,
t

2 outage work, and so forth, has to be coordinated between this

n ;.! group and the other engineering people?-

!
h

4: MR. POPP: Yes. Each morning in the plant at 7:30

5 people sit down with a list of work requests f or that day,

6 'i and sort then e.c and al_ ocate them properly. Occasionally
i

7i there is an interchange back and f orth here.

8' MR. MATHIS: And if there's a conflict on

9 priorities, who gets it?

10 ! MR. POPP: No, sir, if there is a conflict, tha t ' s
i

ll i one of the responsibilities I have,'

I2 MR. MATHIS: Fine.

13
i MR. POPP: I don't say that they are always

,

l# h armonious , there 's times when there 's conflict.
I

15 ) (Laughter)

16 The Operations Secticn, of course, is responsible
i

17 ! f or the day to day operation of the plant, see that we operate
:

18 within our license, et cetera.
i

19 The Operations supervisor and the assistant are
!

20 | both senior licensed operators. Down below the assistant
i

2I !| operations supervisor we have a training coordinator, who is
!!

22 a senior reactor operator with a full-time j ob of training
|

23 and retraining operators.

24 ! And then our shift supervisor cr shift angineer
Ace wal Reoorters, Inc.

25 p -- who will be an SRO -- assistant shift engineers,
!

|.
9

6

.
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1

l
:

1 || who will be SRO; the unit operator, the man with his hands
n

2| on the kncbs, a reactor operator; and the assistant unit
u

3; operator is a leg man and equipment operator, who gets out

4 and works around the individual pieces of equipment. The

S' unit operator is confined to the control room.

6 i (Laughter.)

7! Literally.

8 DR. MARK: It sounds a bit severe.

9
,

(Laughter.)

10 DR. MARK: How many are there? Do you nave nu:..aers?
t'

II ! MR. POPP: We have seven shift engineers, 13

12 assistants, 15 unit operators.
I

13 MR. MATHIS: What kind of shift arrangement do you

I4 have?
I

15 MR. POPP: On a normal shift, we'll have a shifti
I
f

16 ! engineer in charge of the shift; he will meet all of our
!!

17 license requirements.
!

18 ! We will have an assistant shift engineer working
|

19 between the shif t engineer and the unit; he meets a license

20 ; requirement.

21 The unit operator will be on the console; starting
Il

22 up and shutting down we also have two unit operators on the
a

23 console; so that would be four people.
0

24 j Assistant unit operators, right now we are using
A c. w i n con m .inc.J

n

25:| nine; this number goes up and down depending on the status of
0
!

!



jrb33 3.;
,

i

|

I j the plant and the equipment in operation.
I!

2 We are talking about 12 people, roughly, on a shift.

,1
; In addition to this, we have a health physicist;

II

4| on shift, and we also have a radchem analysist on shift.

5 DR. MARK: Are there radchem people on around the
:

6' clock?

7| MR. POPP: Yes.
t

8 DR. MARK: Gee, what do they do?

i

9i MR. POPP: They monitor samples, do some analyses,

10 but I don't have the details with me.
I

II | But we have quite an involved program for the
i

12 i radchem group involving surveillance testing, periodic
!

( 13 sampling; enough warrant around-the-clock attendance.

I4 DR. MARK: Yes.

15 MR. POPP: Any additional questicas?

16 MR. ZUDANS: What is the total number of people
I

I7 ! on-shift, separate for Unit 1, and separate for Unit 2?
!

18 | MR. POPP: I have only talked of Unit 1.
!

I9 | When we go to Unit 2, from the operators'
i

20 | standpoint, we will increase by a factor of one -- this

21 gentleman (indicating) -- and a f actor of two for the unit

22| operator, one or two depending on the status of the unit.

23 | And then we may have to add tw, or three people

d
1

24
9 in this category (in'icating).

Ace wal Aeoorters, Inc. ,

25 [ Basically we are staffed for two-unit operation,
i'

{
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0

l || but I've only talked Unit 1 right now.

2 MR. ZUDANS: Well, how many are there, total?
h

2' MR. POPP: About 12 people on a shift; when wel
i

4
j go to Unit 2, you can increase that by 3; talking 14 or 15
|

5 people,
|

6 Now, excuse me, I did not include the health

7! physics technicials, that would be one more; and the radchem
I

8 analyst; that would be two more.

9; MR. ZUDANS: Fourteen on a single unit, and 17
|

10 ; on a two-unit basis.
!

II MR. POPP: Yes, sir, that's a reasonable number.
!

12 ! In the normal TVA plant we are talking about -- two-unit
i

13
'

plant -- we are talking about 345 people,

14 MR. MATHIS: What about your chemistry surveillance

15
i for the primary coolant, this sort of thing? Is that on
i
i

16 'l shift-coverage?

17 MR. POPP: Yes. The radchem analysts handle that,

18 too. It's part of their function.
I

l9 I MR. MATHIS: You do have an analyst on each shift?
!

20 ! MR. POPP: Yes, sir.

21 Do you have any other questions on organization,

22| gentlemen?

23 (No response.)
i

24 Apparently not.
ac. ,,.i neoomn, inc.

25 . DR. MARK: Further questions?

i

||
||
n
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f
I
!

i

I f; (No response.)

2 Does that complete your presentation?

1

3j MR. POPP: No, sir, I want to mention just a few
I

4 words about ths 2nt staff.

1
5 DR. MARK: 25ne.

h
6 POPP: At present the construction status of

,

_,.

7{ Unit 1 and common systems is 96 percent complete.
!

8 We are deep into our preoperational test program.
i

9; We are 57 percent complete.
t

10 Of 73 operational tests yet to be run, 30 are in

11 : progress right now; and the remaining are dependent upon

i

12 | our test planning program from here to fuel loading.
j

(~ 13 ! One of our major milestones is taking place this

Id morning: the containment leak rate test. We started that

15 Saturday, Saturday evening when I left the plant they were
!

16 [ just getting into it. We should be right into it this morning.
|

I7 i When we complete that we hope to move into hot
i

t

I6 ) functional tests.
;

I9 ! And from hot functional then to post-hot functional
i

20 tests.

21 |i
As I say, training is complete. We are fully.

22 staffed. Our procedures have all been written and approved
'I

23 | by the Plant Operations Review Committee.

I
24 !

J We have run every bit of equipment that .i aossible
Ace val Reoorters, Inc.

25 to run. We take advantage of every opportunity we 1 /e to
i

<
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I

I
lj run equipment. We've pullad vacuum on the main turbine,

7 [!
have condensate systems in operation; we used our procedures

,

3j as thoroughly as possible so that right now we have a plant
J

4 staff and a group of operators and people who are quite eager

5| to see the fruits of our labor these past few years.

h
6 MR. MATHIS: What is the average experience

!

7i of your staff?
!
<

8 MR. POPP: Specifically, sir, do you mean operators,
!

9| or do you mean --
!

10 MR. MATHIS: Well, operators and first-line

Il supervisors?
i

12 | Do they have nuclear experience, and how much?

( 13 MR. POPP: Some do. My next topic is going to be

14 operator training, and I am going to get into some more
!

15 detail on that.i

16 | But as far as the supervisors are concerned, they
i

17 | are all older people , a lot of them with elaborate fossil
i

18 | Plant backgrounds; some from Browns Ferry Nuclear Plant, with
I

I9 anywhere from two to four years at Browns Ferry; some going

20 ; back as f ar as the experimental gas-cooled reactor.

21 MR. MATHIS: Thank you.

22 MR. CATTON: In your precp testing, do you test

23 out things such as the UHI accumulators?

2# | MR. POPP: Yes, sir.
Aa vai Fieooners. inc. i

25 ' MR. CATTON: H ow , what kind of a test do they
i

i
> ,

I
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!!
U

1 go through a cycle?

2[ MR. POPP: Yes.

1

2l MR. C ATTON: Okay, thank you.
1

4 MR. POPP: Gentlemen, as operator training and

5 technician training -- our operator training program actually
,

!
!6 was started six years ago.

7; It's been a continuing effort since, culminating
i

8{ this Saturday morning when NRC cold-license oral examination
i

9 are being administered at the plant -- today, last week and
.

10 this week.

I

II | Now, the initial group of cold-license candidates
,

12 were experienced power plant operators. They worked 10 to 20

I3(.. years in power plant operating experience. Also people from

I4 Browns Ferry Nuclear Plant.

i

15 | I will mention more about that in a minute.
!

16 ' These gentlemen were given a basic nuclear course
i

I7 | by TVA. They received their reactor training at Or.k Ridge

18 National Laboratory; and then they were put into a Westinghouse
i

|

I9 | cold-license training program.
,

20 ' They had their plant observation at Point Beach

!

21 1 or Zion, and they were all certified on the Zion simulator.
|

22 h Following that they had Westinghouse on-lecture

23 || type training, on-lecture -- excuse me -- onsite plant system
..

:|

24 0 lecture; and they were audited by Westinghouse prior to taking
Am fel Rooorms. Inc. .

25 |I their NRC exams.
]
!
!

!
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;a
y Now, in January we submitted 22 people to the NRC
,

2 for the cold-license written examination. All of theser
'

,J candidates passed the RO portion; 17 passed the SRO portion.-

;

4 Last week and this week we are taking the oral

5 examinations; and, of course, we don't have the results.

6 P We feel optimistic, but we won't feel real comfortable until

7| we really hear of course.
1

8 But I need 15 licenses to start up the plant and

9 run it without getting into overtime; that gives them 40 hours,

10 , a week.

II In addition to that -- now, these were experienced

12 middle-aged people for the most part, people who, .in fact,

( I3 many of them had baen licensed at Browns Ferry; one of them

'd was an SRO at Browns Ferry.
|

15 Now, in addition to that we have four younger
i

I6 men who cut their teeth at Sequoyah, who, this morning are
l

i

17! starting observation training at Donald C. Cook. They had
i

18 | simulator training, they've had their reactor experience at
!

19 r Oak Ridge; and when they complete observation at Cook, by the'

i

20 ' middle of April we hope the NRC will give them a cold-license

2l RO examination.

22| This will give us four more at the RO level to

23 work with these older men on the plant product.

i24 ' Now, in addition, when we reach 20 percent power,
Ac. ni neoorms, inc.

*5' we have 12 more hot license candidates. Now, these arej

'
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|

II experienced powerhouse men, plus younger men. We are drawing
h

2 a whole new generation of operators now.
!

, :| The men who are going to take the hot license have-

:

i:

4
: had the equivalent of a cold-license training program but

5 they lack adequate observation; so they'll receive their;

6, observation during our startup. Each man will have to go

7i through five reactivity changes at the bare minimum. I am
i

8 sure we'll do better than that; but they are obligated to have!

!

9! five reactivity changes to be involved in, and then we'll

10 complete this phase of our licensing program.

11 Now, to back that up we realize that we' ll have

12 | attrition and losses, so TVA has a very elaborate program

[ 13 of training nuclear plant cperators from the ground up.

Id | We were lucky that after we started our training,

15 TVA built a very elaborate training center within five minutes

16 | of the plant for Sequoyah's simulation.
!

I7 | And I didn't mention our cold-license candidates

i

18 | have also had four to eight weeks time on our own simulator.
!

19 5
| This has been very good f or them.
.

20 | The license examinations are being given on the

ol i
! simulator. They are pulling critical on the simulator and-

I

22 0 going through malfunctions on the simulator.

I
23 || So these young operators that are going in, these

0
24 l' are inexperienced people , but picked with the proper educational

lAce was Reporters. Inc. i

background and aptitude to put through an 18-month
,

|
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I
J

academic program at the training center; then six months on the
n

2h job in the plant; and then we use them as assistant unit

,

.! cperators or equipment operators.

4, About three ye ars from the day a man starts if
i

5
1 he passes a very elaborate system with examinations, he would

6 be about ready to place in an NRC examination as a reactor
i

7 operator .

8: MR.CATT3N: No.
:

9 MR. MATHIS: These pecple actually followed,

10 construction ensite?t

I MR. POPP : Sir, these people have been onsite

12 sin and seven years; they've followed construction from the
f

( 13 day they started pouring the concrete reactor building; and

Id they've been involved in all operational testing. They've

15 been involved in all the flushing of chemical cleaning and;

|

16 |. all. All of that and switch openirg and closing has been done
II
,

I7 ! by these people.
I

18 | It's a very good training program.
|

19 MR. MATHIS: Yes, thank you.
!

20 | MR. CATTON: Many water hammer type events are

I

21 | operator-related; is there anything built-in to your operator

22 training program that would help with this?
||

23 b MR. POPP: Y es. We have no archlem with that at
'

l'

24 all.,

Ace sral Reconm, Inc, ;

25 As part of our training program --- plus the men
;

|I
i

!
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I| who' ve been out on f oss il plants , they've he ard water hammer
n

2h that sometimes would make you want to go home; they know how
J

,, 1
I to avoid then and they know what tney are.*

]
,

4 The younger men haven't heard them, but I hope
,

1

5 they don't hear them; but they are surely training on what a

6' watter hammer is.

7' MR. CATTON: You build in specific steps into the

8! way you carry out par ticular operations with water hammer in

9| mind?
i

10 MR. POPP: Yes, sir, we have very , very detailed
i

11 1
! operating procedures to keep a man out of this kind of trouble,
i

12 | and precautions where water hammer would b e possible.
(
' I3 MR. CATTON: Has there any thoaght been given to

I# maybe some kinds of instrumentation in your plant that would
j -

__

15 warn you of potential water hammer in certain circumstances?

I

16 | MR. POPP: I am not qualified to answer that,
d

I7 | To my knowledge -- I don't know, somebody else may answer that?
I

18 | MR. CATTON: I don't know, was just curious.T

!

! "R. POPP: Not to my knowledge.
!

20 ! MR. CATTON: Thank you.

2I MR. POPP: Just one more moment, I don't know if
I

22 I have used up my time ,but -- I mentioned the instrument

23 | mechanics earlier.
.

,# |'
; We also know that we've got to keep instrunent

Ace asi Reporters, Inc.

25
j mechanics training and coming into this system: so we
i

!

i

|
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l| have an apprenticeship program for instrument mechanics.

,-[ They receive one year of academic training at
,n
*3 the training conter, and then two years hands-on in the plant3

II
4 before they qualify as instrument mechanics.

5 When the qualify as instrument mechanics they
!

6 have the proper attitudes and they pass evaluation to move;

7 them up into a senior instrument mechanic program, which
i

8' involves another five or six months at the training center.
!

9! Chem lab analysts, the same situation. We bring in
!

10 people with the proper background and then put them in class

11 for six months, and teach them analytical techniques and,

!

12 | our administrative policies; and then put them in the lab with

I3 an older man for another year before they are on their own.
I

Id Operator requalification training is worth
|

15 ! mentioning:

16 When we receive our operator licenses we start
!

I7 | the clock on operator requalification training. And this
|

18 { involves 96 hours formal training each year, which includes
|

19 32 hours on the simulator. And it also means a man nas to
:|

20 pass the examinati on with a satisfactory grade before we
i

21 are satisfied with that.
i

22 h Do you have any additional questions on this?

'l
23 MR. ZUDANS: Is the operator retraining on a

24 ' continued basis?
Ac. ni Recomn, inc.

2'c :
l MR. POPP: Yes, sir.

| '

i -
,
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Iy MR. ZUDANS: Every year he works, he have to do

2J that?
>.

2 MR. POPP: Yes, sir.

4 Gentlemen, thank you for your attention.

5 MR. GILLELAND: On the question of instrumentation

6 on water hammer, we have no special instrumentation fo r tha t .

7 MR. CATTON: Thank you.i

I

8 DR. MARK: I wonder if I could cut into the

9 gresentation here and rearrange the schedule slightly, and

10 have Stephenson on Item (e) on the Security?

II ! MR. GILLELAND: Yes, sir, we can do that.

12 DR. MARK: If he can come up now he will be sure

I I30 to make his plane.
I

I# ! MR. GILLELAND : Yes, sir, we can do that,
i

15 | DR. MARK: Let's consider having his presentation
,

16 | in open session, unless there are enough questions to regroup

17 for those -- and that we will find out.

18 | MR. STEPHENSON: My name is Victor Stephenson.
I

l9 ! My duties as TVA Office of Power Security Officer
i

20 includes coordination of planning for nuclear plant industrial

i

21 ; security measures.
t

22 From the industrial security experience gained

I
23 at TVA's Browns Ferry Nuclear Plant, in developing a security

24 ' program to meet the Nuclear Regulatory Commission's rules
<.i seconm. inc. j4 c.

25 and regulations dealing with the physical protection of plant
n
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i

!
i

I and materials, mor specifically, 10 CFR 7355.

2] TVA has developed a physical security plan for

,j the Sequoyah Nuclear Plant that uses the same criteria as-

established in the approved Browns Ferry security plan.#
,

5! These criteria include the necessary physical
i

!

6' features to thwart attempted sabotage by providing the means

7 to:

8 One, control entry to the plant protected area,

9 or portions of the protected area.
,

10 Two, deter or discourage penetration by unauthorized
!

11

f persons.

!12 Three, detect such penetration in the event they

i. 13 occur.

Id And, four, delay and apprehend in a timely manner

15 unauthorized persons or authorized persons acting in a manner
|

16 cons tituting a threat of sabotage.
i

17 ! The design requirements of the Sequoyah plant|

i

I0 will include designation of three security areas, increasing

19 I In degree of protection as one approaches the vital equipment

20 and the facilities of the plant.

21 These are the owner-controlled area bounded in

22 green --

23 (Indicating slide.)

24 |0 -- the protected area , shown in blue; and vital
Ace tal Recorters, Inc. ,

25 ' areas, shown in red (indicating).

i

!

I
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1[ MR. CATTON: Are the brown circles the cooling
t!

2 towers?
i

2j MR. STEPilENSON: No, sir.

4 MR. CATTON: Where are the cooling towers?

5| MR. STEPHENSON: These are, (indicating) yes, sir.
|

6' These are the two cooling towers.

7| MR. CATTON: So they are considered of lesser
!

8' importance?,

I

i

9 MR. STEPHENSON: Yes, sir.

10 The plant security force consists of uniformed,
1

II I armed, and trained guard personnel known as the TVA Public
,

1

l12 Safety Service, which has functioned for many years as TVA's
I

( 13 1 security and visitor reception organization.
I

14 ) Written security procedares detailing the security
i

15 plant's security force. duties are provided in plant construc-
|

16 tion; general post arrangements are provided in the plant
17 physical security plan.

18 Members of the plant security force have been care-

19 | fully selected and trained in duties and responsibilities

20 directly associated with the operation of the physical security;

21 system, in the use of firearms and equipment, protection of
il

22 || the facility, and other security skills involving access
v

23 |l
'

control, search techniques, et cetera. ~

t

24 When Unit 1 becomes operational, with Unit 2 stilla

Am wei Reoorters, Inc. 3

25 ; under construction, an integrated emergency procedure plan
i
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1| has been developed to cover the period of transition of Unit
!,

2 2 plant systems from construction to operations.
N

3 This plan provides for orderly integration of

4 security f unctions and emergency procedures between construction

5, and operating organizaticns.

6 Local and State police will provide offsite
!

7 assistance in handling serious security threats, civil
!

8' disturbances, or radiological emergencies.
I

9' Strict access control will be provided to the,

10 protected area. The main plant building and other structures
I

II | which contain vital equipment, or facilities located in the
|

12 protected area, are enclosed by security barriers and

13 | intrusion detection systems.
I

14 |l The security area meets the requirements of 10 CFR
!

15 ; Part 73, is alarmed with an on-fence and offset system;

16 an isolation zone and a perimeter control road has been

17 provided.

18 | A closed-circuit TV system located along this
i

19 barrier using low-level cameras with zoon lenses and remote

20 'h pan and tilt control is pr ovided for monitoring the isolation

21 one and threat assessment.

22 p The protected area shall be well-lighted. The
N

23 I isolation zones in the protected area are relatively flat and
24 free of obstruc tions that might hinder the surveillance system

ace a n.oonm. inc.

25 : or survillance by security patrols.
i

I

!

i

i
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I The main plant structures which contain vital
d

2 h equipment or f acilities are, as well as the internal
I

l
1

J compartments of these structures, to be kept closed and locked-

4, at all time s. Entry will be controlled by card key access
!

5, control systems.
i.

6 There are redundant communications facilities

7{ at the Sequoyah plant f or both onsite and of f site ccmmunication
i

8 by both plant operations' and plant security forces.
,

9' Ce ntral and secondary alarm stations have been
i

10 provided. Each will have the capability of directing a

II ! security force response during an intrusion attempt and
,

12 ! calling for offsite assistance if required.
|

{ 13 Employees will be screened. Examinations of those

Id who are to have access to the plant without escort will be

i
15

! conducted for the purpose of identifying persons whose
!

16 I behavior may present a potential risk to the safe and secure

I7 | operation of the plant.

18 A security investigation will be conducted on all
|

I9 employees who are to have access without escort.
,

|

20 ' Identification photographs will be included on

21 | badges issued to persons admitted without escorts.
i

22 | The security measures and arrangements that I have
1

23 h jus t presented are covered in more detail in the Sequoyah

a
24 h plant physical security plan and the Sequoyah physical se curity

A cs eral Reporters, Inc. ,

25
r ins truction manual.

t
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I
! Gen tlemen, do you have any questions?

2| DR. MARK: The plans you have made here I presume

3 | have been influenced by 7355, and also discussed wi'_3 the

4 people en tn e Staf f who are concerned about the same things?

5 MR. STEPHENSON: Yes, sir.

6 D R. MARK: And therd s no argument as to whether

7 or no t --

8 MR. STERIENEO N : No, sir, we have no ar guments

9; going at all.
i

10
i I understand there are some concerns, but I believe

II ! we are able to work these out.
|

12 They don' t have any open items that I know of.

13( DR. MARK: Are there any comments on this general

I4 | point of view from the Staff?
I

15 FR . SILVER: Mr. Gaskin, the chief leader of
!

16 | this review will speak to this .

I7 MR. GASKIN: I am Charles Gaskin from NRR, the

I8 { team leader on the security review.
i

I9 { There are no open items at this time.

20 | As Mr. Stephenson said, we do have some questions
i

21 { that we are in process of resolving; but there are no open
i

22 0 items.

23|| And in my opinion the security system does meet
|i
Ieg ''
il the requirements of 7355 very well.

Ace 'ersi Recomes. Inc.

25 ! DR. MARK: That's what I think we really needed.
!!
|
|
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l[ IIR . STEP:.EN SON : I would liked to have said my

2 plan was approved, but I don't have it in hand yet.

3 (L augh ter . )

4 DR. MARK: It looks as this is going to meet the

5 needs.

6 MR. STEPHENSON: Yes, sir.

7 1 DR. MARK: You have, I presume, in the TVA system
!

8 sort of a basic training f or guard work which may relate
|

9; to Sequoyah or Browns Ferry or any of the locations in the

10 system?
;

II ! MR. STEPHENSON: Yes, sir, we have a common
!

12 training program f or our security forces, which encompasses those

i

, 13 1 subjects that are covered in the annex to 7355, which covers

14 the various subject matter that we need to train our people
l

15 in.1
i

16 DR. MARK: So if a person goes through that he

17 learns to point a gun in the right direction?

!

18 | MR. STEPHENSON: Yes, sir.
|

I9 | DR. MARK: And then you will have a particular
|

20 | period of specific familiarization with the needn and nature

21 i of one plant?
i

22|| MR. STEPHENSON: Yes, sir, they must have onsite

1 '23 I training to address those specific things which are different,
l

24 0 such as guard post arrangements, various differences in
ame v.i n. corms, Inc.

~~

25 configuration of control roads, and other things such as
' ''

i
#

i

,
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I| control facilities may be slightly different, one fro- Lue
i

2 other.
:i

3 DR. MARK: Are there further questions?

i

4 MR. ZUDANS: Yes, a quicx one, please.

5| Could you put back the slide with color lines on
i

6; it?
!

7| (Slide.) i

!

8| I have a few questions for clarification.
i

9| Could you indicate where is this forebay that
i

10 ; reference was made to before, and where is the intake structure?
I

II I I can't read it.

12 MR. STEPHENSON: This (indicating) is the intake

( 13 structure right here, sir.

Id MR. ZUDANS: Okay.

15 ' And the forebay?

16 MR. STEPHENSON: This is the forebay (indicating)

17 | right in here, sir.

:

18 | MR. ZUDANS: Okay.
I

19 ! MR. STEPHENSON: Here (indicating) is the skimmer
!
|

20 | dike, I believe it's called, across the forebay.

21 MR. ZUDANS: Yes.

22 Now, your green line is right on that dam on the

23 dike, or is it beyond the dike?
!

24 | MR. STEPHENSON: It's on the dike, sir.
. .. nonm. inc. ;

25 ! MR. ZUDANS: On the dike?
I
I

l
I
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1y MR. STEPHENSON: Yes, sir. It goes along the dike,

2 around the countour at maximum pool level.
n

i

2 MR. ZUDANS: Okay.
L

4 Now, with respect to tourists that might be floating

5! on boats down the reservoir, would they be allowed to get

6 '' in the bay, or forebay, what you call? In other words, can

7| somebody in the boat drag the boat over the dike?

i

8i MR. STEPHENSON: This is a boom, sir, which will
i

9' restrict visitors from this area (indicating), and this area
i

10 will be under patrol.

I
11 h MR. ZUDANS: Uh-huh.

i

12 | MR. STEPHENSON: Our officers have the responsibility

13 | of, if they catch anybody or see anybody trying to circle'

|

14 | this barrier, to stop them. '

15 MR. ZUDANS: They won't be allowed to get there,

16 right?

17 MR. STEPHENSON: They will not be allowed to get in

18 f there, sir.

I
19 ' MR. ZUDANS: Are there any restrictions beyond this

!

20 , green line on the reservoir as far as boating or fishing or
i

21 i motorboating is concerned?
!
i

22 || MR. STEPHENSON: No, sir. Not in the water areas.
il
b

23 [ MR. ZUDANS: Okay,
d

24 ! That's good, then I can go there and swim.
rei n.oonm. inc. |Ac.

25 , (Laughter.)
1

!-

,

i
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Ib DR. MARK: The water will be nice and warm.
L

2h (Laughter.)
I

e
MR. ZUDANS: And the discharge?-

4 || MR. STEPHENSON: Tha discharge is right here, sir,

5, ( indicating) .

6 MR. ZUDANS: And that has no dike on it?

7 MR. STEPHENSON: Yes, a dike all the way around

i
8, the holding pond.

|

9 ;| MR. ZUDANS: I see.
:

10 ' DR. MARK: Mr. Stephenson, I think the need of a

II closed meeting didn't arise. That being such a relief, I

12 suggest we take a break for ten minutes, until quarter after

( 13 ten.

I

1 Id j (Recess.)
i

15 DR. MARK: Mr. Gilleiand, will you continue?

16 MR. GILLELAND: Our next topic is on quality

I7
; assurance and quality control, Mr. Crevasse.

18 MR. CREVASSE: I am Crevasse, Quality Assurance
I

19 | Manager for TVA's Office of Power.
!

20 ! The Office of Power Quality Assurance Program
i

2I in the operation of its nuclear plants is described in

22 Topical Report TVA-TR-75-1.

23
| This document has been extensively reviewed by

24 |1i NRR and has been found acceptable.
Ace wel Reoorters, Inc. ,

25 | The topical report addresses all regulatory guides
i

!

!
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I
J pertinent to quality assurance and quality control programs
4

2[ in plant operation.
;|

3i The program described in the topical report is

# now in ef fect at our Browns Ferry plant, and it will eventually

-

5
.

apply to all of our plants.
, :|
0 The Office of Power Organizational st*:ucture for

7 quality assurance and quali.ty control has several tiers,

e as this chart will show --
|

9
(Slide.)

10 -- This (indicating) is the Office of Power,

11 | responsible for the operation of our plants. The quality
!

12 | assurance and audit staff is under the Assistant Manager of
|

-| 13 Power, Mr. Jones.

14 I Under the manager of power operations we have
i

15 ' our Division of Power Production, which is responsible for the

16

h
operation of the plant; there is a qusiity assurance staf f

I
17 '

i there.

18 In the operating plant, as Mr. Popp mentioned,i

i
19 :

there is a quality assurance staff, also.

20 Then in addition to that, under the quality

21 assurance and audit staff, there is an office of power
j||

22 |! policy assurance coordinator assigned to the plant,;

i
23 h Now, let me explain the relationship of these

a2J L
various people:'

A c. n , n.oonm. inc.

'S | At the top, the quality assurance and audit staff,
'

!
,

l
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I is responsible to establish the basic policy for the quali:y
,

n

2 assurance program, and to assure effective implementation
,

,a

.

throughout the lower-tier organizations.*
,

:

4
! Also, it deals with the supporting organizations
I

5| which are outside the Office of Power.
I
i

6; At the next level down, the division level,

7 the organizations are responsible to translate power-quality
1

8! assurance policy into requirements, and impose these require-
|

9 ments within their areas of responsibility.
I

10 ' The divisional organizations are engaged in both

II quality assurance and quality control activities.

12 As Walter Popp told you earlier, the quality

13
( assurance staff reports directly to the plant superintendent.

1

Id | This staff is responsible to execute the quality
!

15 | control function in the plant.
i

16 This organizational structure has been examined

I7 !, by NRR and found to have the required degree of independence.
!

18 ' The documentation for the quality control atd

I9 quality assurance program also consists of several tiers,
;

!

20 ! and it follows the same organizational lines.
|

21 ! To illustrate this , the next vugraph --
I

22 | (Slide.)
| -

23|| -- shows a simplified organization and the document

24 ' tree from the Office of Power through the Division of Power
Aa 'wat Reoorters, Inc. [

25 Prodcction, to the plant.

:
,

- ,
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1| The Office of Power is really what would normally
n

2 h be considered corporate level. It has the topical report

3 which I mentioned.

:

4 In addition, we also have the quality assurance

5| manual, which is a policy manual.
I
.

6| The manual expands upon the commitments in the

7 topical repcrt, and it defines the basic QA policy and

8 assigns the responsibilities for carrying this out.

!
9| At the next level, the division level, the power

|

10 ' produc tion quality assurance staff maintains the operational

II quality assurance manual.

12 This manual translates the basic QA policy into

13 procedures which detail the requirements for implementation,

14 in both the central office and in the plant.

15 Finally, at the plant level are the various

16 I instructions. These instruction manuals provide the step by

17 step directions for the actual performance of work.

18 There are a number of TVA organizations outside
I

l9 | the Office of power that support power operations.
!

20 ' We interf ace with these organizations in a number

21 | of ways. We interchange and review each other's procedures,
i

22 we audit their activities in some cases; in other cases, we
|

23 | perform joint audits with them.
I

24 | For example in the plant turnover plant systems,
v.i n.conm. inc. |A=.

25 in plant modifications , we perform joint audi ts of purchasing4

|

]
I

I||
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!

I and various other areas.
1

2| In addition to that we have a quality assurance
a

,0
j steering committee which is made up of quality assurance4

J

4 and assistant directors of divisions for qualitvmanagers
i

5 assurance and quality control or gani::ations.

!6 The Office of Power also conducts an extensive
:

7 program for training QA and QC personnel.

8 This training may be f or job qualific ation alone ,

9i or it may provide for formal certification to establish
!

10 ' industry standards, such as nondestructive examinations.

II
: he quality assurance and audit staff has been
!

12 ' 'assigned responsibility for providing quality assurance

( 13 training to the division level QA personnel .

Id me divisions are responsible to provide quality

15 assurance and quality con trol training b elow that level, and

16 to assure that such training is carried out.

17 We have a number of activities f or assessing the

18 effectiveness of various elements of the quality assurance and

19 quality contro1: program.

20 The quality ass urance and audit staff conduct a
i

21 ' comprehensive system of audit of all QA program activities.

22 | As this next vugraph will illustrate --
I i

23 ( Slide. )
0

2a - we cover a number of areas outside of quality
vet Recorters. Inc. iAm ,

25 ; assurance programs. For example , we perform audits in the

|

,
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1, Of fice of Natural Resources, which deals with water quality.
J

2 We did an of f site supply and contractor audit.

3 We audited the division of fuels, which has our nuclear planning

4 br an ch , and some quality assurance involved activities there.
I
I

5! We audit, of course, the Division of Power
i

!

6; Production, the audit staff and the variots organizations in
i

i

7j Power Produc tion.
!

8' 21ere is a cal ibrations activity carried on in

9; our Systems Operations Central Lab. We audit there.
!

10 ' We audit in the a rea of health and s afety, this is

! -

11 I the radiological hygie re area.

12 So our program extends f ar beyond the normal

13 bounds of quality assurance.

14 ! Tie auditors of this quality assurance and audit

15 , s taff are all qualified in accordance with ANCI S tandard
i

16 | 1015- 2 3, and this qualificatio n program also meets the
F
.

17 j provisions of the draf t regulatory guide released for comment

i

18 j by the NRC last month.

I
19 i The Sequoyah plant staff conducts a planned system

!

20 of surveys, of planned activities, on a daily basis.

21 In addition the resident QA coordinator who repor ts

22,| to me and is assigned at the plant, monitors activities on a
'

23 | day to day b as is . He monitors NRC I&E inspections, follcws
i

24 up on corrective actions, resulting from these inspections or
Ace.' val Reoorters, tric.

25 from our audit, or from Licensee Event Reports, and reg ulatory
!

-|
|

I



. _ jrb 5 8 59
|
|

1 vio la tion s .
c

2 Finally, we have an annual evaluation of the

,

quality assurance program from a management perspective.-

:

4
j Por tions of the program are done each year with the total

5 program being covered every two years.

6' I n the p as t, we have used TVA 's management

7| personnel to help us to perform these evaluations.
!

8 bbe recently we have joined with other public

9 utilities in joint audit programs. In this program , aj
i

10 ; utility is audited by a team made up from the other participat -
i

II ing utility.

12 ' We are scheduled for our first evaluation under

13
( this joint program in the f all of 19 79.

Id 'lh at's a very brief overview of our program.
I

15 | I would be happy to answer any questions you may have at this
i

16 | time?
!

17 DR. MARK: You spoke of calling on people from
i

18 other utilities, not jus t other parts of the TVA system?

l9 i MR. CREVASSE: Other public utilities, Washington
;

20 i Public Power Supply .

2I DR. MARK: How wide a consortium takes part in

22
I that?
|

23 | MR. CREVASSE: Well, there are about five or six

24 in the public utility area.
Ace ~ val Reporters, Inc.

25 ; A number of private utilities are doing the same
i
t,

|
.

I.
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I thi rg .
,

t

2( We have, let's see, Washington Public Power ,
1 ,

3, Sacramento Municipal Distric t, Omaha Public Power,

#
i Nebraska Public Power, Poier Authority of the State of New
i

5 Y ork, TVA; and we had Los Angeles until Sun Desert went down

6|: the tubes.

7 DR. MARK: Now, people f rom these groups come and

8! lode. over the shoulders of the people going through some aspect
;

9: of your program, and like you do, recriprocate?
!

10
i MR. CREVASS E: Yes, sir.
I

11 We normally have a four to six man team in an

12 in tensive week of examination.

13( In our case we use it as a management evaluation.

I4 O ther utilities use it in a dif feren t way; for example, they

15
I may ask us to look into their design or some specific area.
!

I0 So it's the option of the utility to use it as they
|
i

I7 | see fit.

18 DR. MARKS: Further questions f or Mr. Crevasse?
!

l9 i MR. CATTON: I am not sure this falls under
i

20 | the area of QA, b ut --

21 In your Licensing Event " Reports, are there mechanisms

22 , by which review of the Licensee Event Reporm ca" lead to
1

23|| design modifications or procedural changes?
I

24 MR. C REVASSE: Yes.
Ac. - w i n.oorten, Inc. ;

25 ! MR. CATTON: This is built into your QA?
!

I
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||
1 || MR. C REVAS SE : This is not really a part of the

n
v

2 || quality assurance function; but, yes, the answer to your
1

3 question is yes.

4 MR. CATTON: Thank you.

5 MR. MATHIS: How does quality assurance relate to

6 plant configuration?

7 In other words, how do you handle design changes?

8 MR. CREVASSE : Well, quality assurance really
i

9! doe sn' t get too involved in that area , either, sir.

10 We handle design changes by referring them back.

II
If it is a change that originates, or the idea originates

12 with the plant, the change request goes back to our Division

13
( of Design, and is reviewed there.

Id It is given another review and so forth. So we

15 have our own in-house design, of course; and our changes in
16 configuration are handled in exactly the same way, as our

I7 | our original design is handled.
I

18 Now, from a quality assurance standpoint, we do
,

l9 ! participate in a j oint audit with the design quality assurance
1

20 organization; so that the modifications, we go with them to,

i

2I review the modification process in our Division of Design.

22| MR. MATHIS: And you would assure that were a

23 |I
'

design changed in y our quality assurance system that an a s- buil t
,

24 drawing is as-built up to date?
Ac .e w.i n.oorms, inc.

25 ' MR. CREVASSE: We don't review every one, no, sir.
I
i-

.
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1 We do review only on an interim basis , so to speak; and the
,N

'[ modifica tion area is one that is audited every six months.

But we do it on a sampling basis.'

!

#| MR. MATHIS: Thank you.

3 DR. MARK: Thank you.

6 MR. GILLELAND: John Lchdell of our rad hygiene

7 branch.
i

8| MR. LOBDELL: I am John Lobdell and I will cover
!

9'
i the emergency plans.
I

10 The Sequoyah radiological emergency plan was

11
developed in June 1972, and submitted with the Final Safety

12 Analysis Report.

13
( This plan and the Browns Ferry plan were developed

14
using the guidelines stated in 10 CP R 50, Appendix B, and

15
Guide to the Preparation of Emergency Plans f or Production

16
! and Utilization of Facilities.
I

17 | This plan is in compliance with NRC Regulatoryi

18
Guide 1.70, the Standard Format and Content of Safety Analysis

19 1
i Reports for Nuclear Power Plants.
I

20 i Ihe Tennessee Department of Public Health has the

21
i overall responsibility for protecting tha health and safety
i

22 I

I of the general publi: from hazards associated with ionizing i

23 ||
|

| radiation and for coordinating due development of radiological
;i

24 |j- emergency plans in Tennessee.
.

Ac.e me seoorrers, inc.

25 | Therefore, the development of the r=iiol ogic al
i

|
|

|,
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I
! emergency section of the State of Tennessee was coordinated
|

2 with the Tennessr Departmentof Public Health.

, !!
A list of agencies involved in the development of-

i

4 this plan is shown on the slide.

5 (Slida.)

6" Agencies from the State of Tennessee - there's
i

7| a group of local ag encies, ambul ance , fire, hospitals and
I

8j then various Federal agencies.
!

9| Now, there was a question earlier on evacuation
|

10 | of the reservoir. I believe that's handled by the Tennessee
|

II Department of Conservation.

12 DR. MARK: Why does the Tennessee Department

I3 of Agriculture find itself placed away from the other
(

Id Tennessee organizations?

15 ' MR. LOBDELL: No special reason, just haphazard

16 arrangement.

I7 (Laughter.)

18 DR. FRRK: I believe you referred to Browns Ferry's

19 '
i style of arrangement as being similar?

20 MR. LOBDELL: The plan is quite similar, yes, sir.

2I DR. MARK: And the difference would then be that

22 they have relations with other fire departments and other

23 local police, and it wouldn't have to involve Alabama, things
i

24 |I like that?
Ace #-deral Reporters, tric. ,

25 MR. LOBDELL: Right. Since Browns Ferry is in
i
i
i

|

|
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i

i

I Alabama and is associated with other counties and hospitals
i

2| and so forth.

3 ]l
'

DR. MARK: But otherwise the layout of the plan

4 it's coverage would be similar?--

5| MR. LOBDELL: Yes, sir.

6' DR. CATTON: Don't these different people get

7 involved?
,

8| MR. LOBDELL: That was my next statement.
I

9 It's obvious that some of these agencies will
!

10 need extensive training, some of the Tennessee State agencies,

II some of the local agencies, the hospitals; these have all

12 been trained and will be trained every year as long as the

I3
( plant operates.

14 Some other agencies, it's obvious that

15 training will not be needed.

16 | But all the local, State agencies, hospitals, are

I7 all trained.

I8 MR. CATTON: Does this training program actually

I9 | include simulating circumstances, running through the scenario?

20 MR. LOBDELL: Yes, sir, as our presentation goes

21 on I'll discuss some of that.

22 MR. CATTON: I am sorry.
,

23
| MR. LOBDELL: TVA has committed to notify State

24
i of ficials as soon as possible, detailing release rate,

A m.s-,r. n oorteri. inc.

25
i meteorological conditions, estimated release duration, and

,

e
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I potential environme ntal impacts. This notification would come
h

2 from.the central emergency control center, the operations

,

duty specialist, if time permits, or directly from the plant,-

!

d
! depending upon accident severity.
|

5| The CECC, located in Chattanooga, has responsibility
tl

6 for evaluating, coordinating and directing the overall
i

7 activities involved in coping with the emergency situation.

8: The operations duty specialist, also in Chattanooga,
!

9 is on duty 7 days a week, 24 hcurs a day.

10 TVA has trained teams that can be dispatched

11
i from the Sequoyah Nuclear Plant, Potts Bar. Nuclear Plant,
i

12 | and the Central Health Physics Office in Montrose, Alabama. |
|

13( These teams will periodically be retrained.

Id At least three emergency vehicles and a mobile

15 laboratory with monitoring equipment will be available

I0 for environmental assessment.
!

I7 Helicopter'and fixed-wing aircraft can be made

18 | available to transport men and equipment to any location.
i

I9 | Rapid assessments of projected environmental doses
i

20 | can be made from graphs in the radiological emergency plan.
| - - - - . _ _ _ _ _ _ _ _ _. . . _ _ .

21 These graphs have been developed specifically for Sequoyah

I22 Nuclear Plant and can be used to estimate doses based on
|
-

;

23|| planned release rates.
24 More comprehensive estimates can be made with

Ace " wai Reconm, Inc. f|

25 | real-time meteorological data transmitted to the plant control
i

|
l

I
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I room and central health physics of fice in Montrose, Alabama.
!

2 || The Browns Ferry plant has been tested on five
0

2 occasions. During one drill for approximately 2,100 construc-

4 tion workers, we evacuated them.
|

5! During another drill, a visit was made by local

6' officials to every residence and business within a seven-mile
i

7' radius of the site, and an informational brochure regarding

8 evacuation was distributed.

9I On another occasion a transportation accident was
i

10 simulated that involved a low-level radioactive waste shipment

11 from the plant.
;
;

12 All the drills showed that all aspects of the plan

13( worked effectively.

l# The Secuoyah plan was tested in July 1978. On

15 this occasion the waste tank gas rupture was assumed with

16 a noble gas and iodine release.

17 # TVA, Tennessee and local officials were mobilized

18 and evacuation of the environs was simulated.

19 The Regional Advisory Committee on Radiologic al

20 | Emergency Drills, which is composed of NRC, EPA, FDA, and DOT

21 officials was present. '

22 The Committee wasimpressed with the planning and

23
| coordination of the Hamilton County Civil Defense, which will

24 have the evacuation responsibilities around the site.
Ace 8*eral Reporters, Inc. i

25 '
! An integral part of the TVA emergency plan
i

i

,
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I: is the medical assistance plan which assures medical care
:i

2 !| for contaminated and/or irradiated workers from the plan.

3' TVA has an agreement with an ambulance service
i

4! to transport the workers +w local hospitals.
i

5{ TVA has provided health physics training to the

6 ambulance drivers, who are emergency medical technicians,
i

7 and will continue to do so annually.

B In addition, TVA has an ambulance that will be at

9; the plant and will be used to transport injured workers.
I

10 ! TVA has two - has agreements with two hospitals

11 | to accept inju ed personnel, the Baroness Erlanger Hospital
i

12 j in Chattanooga is the closest agreement hospital; and it

I3
( will be used to treat injured and potentially contaminated

Id workers.

15 The REAC/TS hospital in Oak Ridge, Tennessee

16 will accept patients with serious contamination or who

I7 potentially receive a dose greater than 50 rem.

18 Erlanger has a health physicist on the hospital

19 | staff to provide health physics coverage and to retrain

20 hospi tal staff.

21 Staff has been trained and will be periodically

22 i retrained.
I

23
| TVA has provided instrumentation and equipment
:

I

24 'H for use bv the hospital staff.*Ac. - w.i n oon.n. inc. ,

25 i TVA health physics personnel from the plant, from

I
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I
| the Watts Bar plant, and from Chattanooga, will accompany

!!

2 E|
injured workers to the hospital to provide any health physics

, 'j assistance needed."

4 A drill was conducted with the Erlanger Hospital
:

5
i on April 25, 1978, simulated injured workers were transported
!

6 to the hospital and satis f actorily treated.

7
i The Chattanooga and Soddy-Daisy Fire Depar tnent

8| have agree to respond to a request f or aid from the plant
;

9i in fightirg plant fires.
i

10 Training has been provided and will centinue to be
i

Il provided to these departments yearly.

12 TVA has in the past provided whatever assistance

I3
( was necessary to appropriate States to assist them in deriving

I4 and maintaining radiological emerge ncy plans.

15 TVA, State and local agencies have worked together

16 to ensure that everyone that would be called upon to respond
! -- - -- ____ ___ _ _ __ __ _ _ _ _ _ _

17 ean perform their responsibilities, and are properly trained.

18 TVA has tPzee emergency vehicles and a mobile

19 laboratory with monitoring equipment and trained health physics,

20 ' personnel that are available to assist State agencies as

21 required.

22 Helicop ters and fixed- winggaircraf t will be madei

!

23|| available to transport men and equipment to any loc ation.

24 The Southern Mutual Radiation Assistant Plan
urami neoonm. inc. ,

25 '
i and the In inr-Agency Radiological Assistance Plan are available
i
i

l
'

i
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I to assist TVA and the Stage agencies in any radiological
i:

2 h emergency, whether associated with the Sequoyah plant or
1

3 others.

4 Therefore, when the radiological emergency plan

5 f or Sequoyah is implemented, TVA, Tennessee and local of fie tals

6 will have the knowledge and experience to maintain an adequate

7 plan, to respond to emergency conditions, and to protect tn e

8 health and safe ty of the p ublic.

9 If y ou have any questions, I wo uld be gl ad to
!

10 ' a rswer .

II DR. MARK: Q uastions?

I2 (No response.)

(~ 13 Thank you.

I4 MR. LCB DELL: Thank you.

15 | MR. GILLELAND: Mr. Steve Jacobs will present

16 ECCS and UHI; he is from Westinghouse.
|

I7 MR. JACOBS: I will be presenting results today

18 of the Sequoyah plant ECCS analyses.

I9
(Sliu .)

!

20 | B rie fly, I would like to get into the upper head
!

21 | injection system design, the model which is used in ECCS

22| analysis, and how it differs from the non-UHI analyses; and
;

23 then directly into the Sequoyah plant results.

24 ' Plan ts like Sequoyah are equipped with ice condenser
Ac.. mi n.conen, inc. ;

25 containment building, and an i ncrease d heat cat,acity
i

i

!
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I in the ice beds of the containment, which leads to a low
h

2 contain .ent pressure following the loss of coolant accident.

,
This is beneficial with respect to containment-

!

#' integrity. H owever, when we look at ECCS perf ormance, we

5| see that a low containment pressure has the effect of slowing
l,

6 the flow rate during reflood.

7! As a means of offsetting and minimizing this
!
i8 impact, Westinghouse has included in the design of the ECCS

9 sys tem, upperhead injection, which injects large amounts of

10 cooling water directly into the reactor vessel during the

11 blowdown pcrtion of the transient, removing large amounts of

12 stored energy; so that the reflood transient can then

13 proceed.,

I4 I' ve shown a schematic here --

15 (Slide.)

16 of the ficw diagram of the system.--

17 I might mention first of f the upper head injecti in

I8 system is separa te and independent from the conventional

l9 ! ECCS s ystems. There are ECCS consisting of low pressure
I

20 ! accumulators and pump safety injectors.

21 This is a pa th of the system which provides large

22 amounts of coolirg water directly into the head of the reactor.

23 I 'Ihe main components of the system are two

24 ; large volume, approximately 1,8 0 0 cubic feet , tanks which
Am**eral Recorms, Inc.

25 in ject directly into the reactor vessel head.
t

n
,

e
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i

1| Following a depressurization of the reactor coolant
|\

system, as existing pressure drops below the UHI setpoint,

j approximately 1,250 p rupture disk membrane bursts on
ii

4| a delta psi of approximately 40; water is then injected

through the isolation valves which are open under normal

6-
; operation, then through two redundant check valves, directly
;

7| into the upper head through f our symmetrically locate d

8
Injection ports.
. .

9l'

The system injects approximately 1,000 cubic feet

10 ' of water directly into the head, then a low-level signal on

11 -

the tank sends a signal to close the isolation valves, thus

12
that the in jection is stopped during a portion of the blowdown

( transient, approximately 25 seconds into the transient.
s

14
DR. CATTON: What percentage of the accumulator

15 ,
was has been used?,

!

16 '
! MR. JACOBS: The tanks are topped off with 1,800

17 |i

! cubic feet of water, and they deliver approximately 1,000

18
feet of that water.

19

|
DR. CATTON: Have you conducted tests of these

20 i
things?

21
MR. JACOBS: There is preoper'tional tests

22 |
t that I think have been completed.

23 'I
[j MR. GILLELAND : They have been completed,

24
DR. CATTON: If for some strange reason your

Ac.4. owns neoonm. inc. ;|
1

25 | level sensor acted in a malignar'|
'av -

il
|i
i

Is

- _ . - - -
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Ij MR. JACOBS: Yes, sir?
n

2h MR. CATTON: What problems would result?
.I
4

3 !. MR. JACOBS: There are four separate independent

4; trains of level sensors on the tank; and we do take into account
i

5: a single f ailure into the sensing device in our analysis --

6: which I'll get to a little bit later -- we are required to

7 consider the range of volume delivery.
I

8! So we do indeed account for possible hang-up of
|

9| this.
I

10 MR. CATTON: I guess the question I am asking
i

II ! is, if some of the nitrogen was to blow through into the

12 upper he ad , would it cause any problems?
,

I3 MR. JACOBS: I believe it would. However --
[

I4 MR. CATTON: Well, then, I'll listen closely

15
i when you tell me W1y it won't.
1

I0 (Laughter.)

17 MR. JAC OB S : I think there is an allowable percentage

I8 of nitrogen which can be injected in the upper head.

I9 We have concluded in the design that we will no t

20 ! exceec that acceptable amount.
I

21 The model which is used in the ECCS analysis

22 || conforms to Appendix K requirements and the Safety Evaluation
n

23 Report was issued in April of 1978.
;

24
Ac..s-swei neoonen, inc. (g In this SER there were a number of differences

'5 ' between UHI and non-UHI test analyses which were reported out.'

!
I

i

i
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I

I One of these differences with respect to upper head
,

I!

2 mixing which is relevant to the discussion today -- I'll talk
.i

3 a little bit about that.

4 As I said before, the grstems, the reactor coolant

!

5| system pressurizes, water is injected directly into the reactor

6 vessel head. There are f our gr mmetric in jection points
i

7| on the upper head.
!

8 i This water then mixes with the inventory of water
!

9! which was originally in the upper head; as it depressurizes
i

10 | and is flowing down through this guide rube into the core ,

11 the fuel region.

12 , As spelled out in the SER there are two conditions
:

13
, we look at of upper head mix:

Id The first being imperfect mix, where the water '

15 injected, this cold water, approximately 100 degre as , entrains
i

16 | small amounts of the previous inventory which is in the upper

I7 head, and settles in a lower region of the upper head due to

18 the density gradient.
|

I9 | And as the transient progres ses, the depressurization
i

20 ! continues in the system, the upper regica of the reactor
|

21 k vessel head flashes, forcing water down the guide tubes, and
I

22 ]Isupport columns.

23||| Then as we enter the period of transient of negative,
y

24 !
core flow rates, this water flows directly through the core,

Ace S"eral Rooorters, Inc.

25 | moving, removin g , stored engery, and out of the break.
I
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|
:

I If you look at dae other assumption of upper head --
n

2 MR. CATTON: Would you give me the rationale for
J

,.

*| a one- dimensional flow in the core? I mean, what appears to
!

l
i

#| be at least a two-dimensional flow?
!

5 MR. JACOBS: Okay.

6| In the S ATAN model we do h ave radial flow path --
!

7| MR. ESPOSITO: Westinghouse.

8 We did extensive s tudies of CL cw models, and

9 studied extremes and bounds for postulated core flow problems.

10 And we came up with the assessment that thet

11 most limiting case appears to be homogeneous flow.

12 MR. CATTON: So what you are saying is the one-

13(' diemensional flow is conservative?

#
M R. ESPOSITO: Right.

I

15 ' MR. CATTON: Thank you.

16 MR. JACOBS: To look at the injection in the upper

17 head again, the other case we looked at is perfect mix,

18 where the injected water mixes with the entire contents of

19 1' the upper head volume, this way we have a homogeneous control

20 i volume.;

1
21 ; If we look at the behavior of this as the system

i

22 '
| depressurizes, -- if in normal operations there is flow from
i

'3 head cooling jets into the upper head, this flow passage'

24
i from the tv, of the guide tube -- so it's virtually at cold

Ace? *eral Recorters, Inc. ;

25 '
! leg temperatures -- flows into the upper head, flows down the

i
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I
I

! guide tubes and column; as the system begins to depressurice
!!

2 0 -- there's a cold leg break -- the flow through the head
!

3 cooling jets has reversed, since this is a direct flow path
,

i

d
i for a break; water continues to flow down onto the guide
I

5! tubes.

0
6- Approximately 25 seconds into this transient,

l

7 af ter delivering approximately 1,000 feet of water, the

8! UHI isolation valve has closed, and the flow now from the
1

9 vessel -- from the core region flows up into the head toi

!

10 match the delta p through the break, through the head cooling

11 jet flow path.

12 This water -- the steam flow path that mee;s the

I3( water which was sub-cooled, following injection, and during

I# this time we meet saturation conditions in the upper head,

15 ' from which the upper head flashes, and sprays water di ectly

0 into the core.

I7 To look at the Sequoyah plant results, I'

18 shown the C to .6 case for the imperfect and perfect mixing.
D

I9
! If the break serves as time ::ero, the SI signal
!

20 is reached approximately 5 seconds into the transient, upper

2I head injection begins at approximate 2-2-1/2 seconds into the

22 ) transient; the cold leg accumulator injection begins approximately

23 20 seconds; this is -- as this pressure drops below the

24 '
wel Reoorters, Inc. |cold leg accumulator setpoint, approximately 400 psi, theAce ,

25 ~ isolation valves from the upper head injection system close;i

!
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1 delivery is completed at approximately 25 seconds in time.

2 Pump injection we get at approximately 30 seconds, which is
4

3 i 25 seconds after receipt of signal.
't

H

4' End of bypass occurs at approximately 48 seconds

5 to 58 seconds into the transient.

6 This is really where the effective upper head

7| mix begins to show a divergence from the trancient.
I

8! In che perfect mix case, we still have a lot of
!

9 water draining from the upper head into the core, providingi

!

10
; steam for neg'*ive flow rate, which then pulls the cold leg
I

II ' injected water elevated into the downcomer so we cannot

12 achieve end of bypass until a little later in time.

13t The non-CHI plan analyses, where there is no
>

,

14 water injected into the upper head, shows that end of bypass

15 is achieved approximately 25 seconds into the transient, and

16 this is the time in which we get sustained down flow down
I

17 | the intact loop side of the downcomer.
|

18 I And in this case it's a little later intime
|

l9 h because there is still steam being generated in the core.

20 | This delay period in the upper head mix leads to a
___ __

21 much later bottom of core recovery time, approximately
u__

_

'

22 | 128 seconds -- versus 72 seconds in the imperfect mixing case.

23 ;|| The cold leg accumulator and the --
1

2d MR. CATTON: What happens to the end of bypass if
Acs F"efel R*00M*M, Inc. |

25 you have a smaller train? Can you wind up with a situation
' ,

t

! *

I
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I where you can send in a bypass beyond the point the accumulators

,4

h are emptied?4

c

2 MR. JACOBS: I don't think so.
I

:

4 MR. CATTON: Don't let me mess up your presentation.

5, MR. ESP OSITO : We analyzed smaller breaks and

6 essentially the period from the time the accumulators start,

7 injecting to the time you get into bypass is about the same

8' time.
!

9 You have a longer period of depressurization

10
; from 2200 psi down to 400 psi. But the transient from .00
l

ll i
j psi into bypass looks about the same.

12 MR. CATTON: Thank you.

1

( 13 ! So you don't get into a situation where you just
i

Id sort of balance the pressure to hold it?

15 MR. JACOBS: Yuh.

16 | MR. CATTON: Is that a three-inch pipe?

17 MR. ESPOSITO: No.
I

18 | MR. CATTON: Okay, thank you.
!

19 !
I have to think a little bit more about the question.

20 VOICE (FROM STAFF:) With UHI you don't run into
i

2If problem as you run into with a non-UHI plant; at the end of

22 bypass you still have good cooling of the core because of the

23 h water that you have on the bottom levitating above the core;
24 '

it gives good heat transfer; in a non-UEI plant at the end
Aa r *mt Reporms, Inc. ;

25

|< of bypass you go into adiabatic heat-up.
a
I,

!
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i

i

I MR. CATTON: Well, from the arguments you just

,-

h|
gave me, the homogeneous limits the load.4

l

3j VOICE (FROM STAFF:) Yes, but you can get trapped

4| in two cases, the perfect and the imperfect mixing; where

5! with perfect mixing the water levitates quite a while.

6 MR. JACOBS: You'll get an idea of this on the
,

7i next slide, end of blowdown at about 120 seconds.
i

8! But the perfect mixing you blowdown the upper
!

9 head almost immediately and you don't have that levitation.

10 There's a tremendous difference in dynamics in both cases.

11 Yet the peak clad temperature is relatively small.
!

12 (Slide.)

13( Okay, using these calculated hydraulic transients

I# '
we then performed analysis to establish response to cladding

I
i

15 ' for the criterion of Appendix K.

16 With two breaks, -- the clad, worst case break
;

I7 | in terms of peak clad temperatures, is the imperfect mixing

18 |
! which had a clad temperature of 2190; versus 2111.
I

19 '
! The location of this peak clad temperature is
1

20 | 7-1/2 feet; the local zirconium-water reaction is a max of

21 7-1/2 percent -- perfectly within an allowable 17 percent.

22 The location is at the 7-1/2 foot node.
1

2U The total zirconium-water reactor is less than

24 ! .3 of a percent of a conservative and allowable one jercent.
AceJ-*eral Reoorters, Inc.

25 ;
| The hot rod burst time doesn't apply until 72
I
| .

| !

|



Jro/0
78s.

!

I seconds,
h

2[ This analysis was done at 100 percent of

,1e

-j electrical power, 3411 megawatt thermal; the peak linear power
!!

4
|

of 12.25 kilowatts; the peaking factor at license rating is
:

5 2.25.
1

6L In summary, the ECCS analysis -- excuse me --

7 the requirements of the acceptance criteria presented in

8 10 CFR 50. 4 6 is a peak clad temperature of less than 2200
!

9 degrees.

10 DR. CATTON: Let me try again: Just bear with me,
i

11 1
; I am trying to understand myself.
!

12 I spoke with some of the people in Germany and

13 their concern with the KWU reactor, that you can get yourself,

I# into a situation with a leak si::e and your accumulator flow

15 : and your s team generator all balance; and as a result, you
|

16 ' wind up uncovering the core, or part of the core.

I7 | Is the US, the Westinghouse reactor dif f erent
i

18 : and is this particular circumstance impostible?

I9
j Or am I not understanding something?

20 MR. JOHNSON: Bill Johnson, Westinghouse.

21 Yes, we have looked at that situation for Westinghouse
i

22 h plants and you will reach a quasi-static state situation

I - - - - - -
_ _ _ _ . _ _ _

23
| for a small break.
jj

~
-

. _ .

1| But if one looks at the Sequoyah ECCS ficw rate
Ace E=1 erst Reporters, Inc. |

25 for a half-inch diameter break, it is just slightly larger

!|

|
|
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I than the largest break size for which charger flow does not

h
2 make up break flow; you find that at about 1400 psi.

,
The charging pumps under minimum safeguards*

I

#' configuration with one line spilling with a flow in excess

5 of 2,000 psi, and the hot head safety in' / tion ficw, cutoff

6' heads, about 1500 psi.

7| There would always be sufficient flow to cover.
!

8' Now an analysis for another typical Westinghouse
!

9 plant, a similar four-loop plant, even a higher power rating

10 t we didn't even take credit for charging flow; and we found

Il flow rate at around 1400 psi with a shutoff head and high

12 injection pump, was about to become uncovered for that break

( I3 size.(
Id Because we had safety injection flow up to that

15 pressure it was not a situation where you could have a

16 pressure above that which would allow safety injection flow

17 to be delivered.

I3 MR. CATTON: I think I understand you.

I9 I DR. MARK: Yes.

20 VOICE (FROM STAFF:) When you get down to a small
i

21 | break the heat is being removed from the steam generators

22 and blowing through the safety valves. The 1400 psi corresponds

23 to -- well 50 psi setpoint (inaudible . )

2# MR. CATTON: I see.
Ace rw Reconm Inc. ;

23 I have a couple more cuestions.

,
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i

!

I I am not sure if this is the place, but in looking
!!

,, e
'n at the agenda it seems to me the only place.

|

3 ;i Are you going to comment on the -- what happens
;!

#i during the initial stages after the pipe break, when the
i

5 expansion wave is traveling into the core; in particular what
!

6' happens to the fuel as the expansion wave passes across it?

7 What's it's magnitude?
i

0
i MR. JACOBS: I think Dr. Esposito can answer that.

9| MR. ESPOSITO: I would attempt to answer your

10 concern, Dr. Catton.
I

11 ' To try to put the question into perspective,

12 | just to make sure I understand it:

13
( We have a pressure wave comina in due to the

Id | break in the pipe, the pressure wave, the pressurization
!

15 | -- the depressurization wave -- enters the downcomer and

16 I
I travels around the downcomer and down.
!

II We modeled that situation using the multiplex

18 computer model which accounts for fuel interactions.

19 '
! Is the question being asked: have you accounted for
I
i

20 ' the direct propagation of the wave access the bound?

2I
i MR. CATTON: That's correct,
l

22
| You take credit for movement of the core barrel,

23 ||| and calculating -- well, if you take credit for one, it seems
!

024 ' to me you have to consider the latter.
4 c. w n oonm. inc.

25 MR. ESPOSITO: Okay.
1
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1

IJ We -- you've raised this question before --
4

2 MR . - C AT TON . And I have not yet had an answer.

-),
MR. ESPOSITO: And to that end we have performed

4
j some calculations where we represented the barrel as an
!

5 infinite cylinder, and applied the oscillation to that barrel.

6 We then through an analytical solution, using

7! potential flow theory, we were able to calculate the pressure
i

8 i gradient interior to the barrel -- if you wish, the water
!,

9| inside.

10 When we did this calculation the results came out

II | that you had an additional lead on the fuel which amounted
I

12 | to some 4 or 5 percent of the maximum calculated blowdown.

13
( This load however occurs early in time. Peak

I# load occurs around 100 milliseconds.

15 And load due to the diract pressure wave through

16 the barrels occurs in about 20 to 30 seconds.

17 And as I said its effect,was about 4 or 5 percent.

'8 We have not taken any benefit in that calculation

19 | for the decrease of the pressure load en the barrel, because
:

20 ! if we can have direct penetration through the barrel, instead

21 of having the wave travel around the circumference of the

2'' I annulus, you decrease the p ressure load across the barrel
i

23 | rought by two over pi, or thout 30 percent short of the time
!

2 4 '' the maximum delta p would exist across the barrel, which would
Ace 'eral Reporurs, Inc.

25 I even reduce the loads for the multiplex calculation.
i

! -

i
L
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i

l) MR. CATTON: I understand -- but is it possible to

2 i- see it?
!
,

2 MR. ESPOSITO: I can show it to you sometime during

4 the day.;

|

5! MR. CATTON: Fine.
I

6! DR. MARK: Questions?

7i MR. CATTON: One more question, if I may?
I

8i I have asked this que stion before, as well, about

9' the characteristics of the steam generator during blowdown

10 following a pipe break, in particular I am interested in the
1

Il f flow stabilities that may occur in the steam generator,

12 and possible damage to the steam generator?
t

/.. 13 I If bredcing up the tubes doesn't do anything, I am
s - j

I4 not interested.

15
i MR. ES POS ITO: Dr. Catton, I believe this was

16 also discussed in the McGuire hearing, and it was referred to
}
,

17 | as a generic question diat was to be answered at s ome undefined
I

18 | future date.
|

l9 | It was also discussed at Diablo Canyon and referred

20 ; to in the same vein, that is, it is a generic question to be
1

21 h answered at some future date.
Il

22 MR. CATTON: I am just asking if it's been
i

23 " answered.
I

24 MR. ESPOSITO: The future date has not arrived yet.
Am val Reporters, Inc.

25 MR. CATTON: Thank you,
i

i

|

|
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I
i

i

I (Laughter.)

2b DR. MARK: Is there in fact a future date?
I

3 MR. ESPOSITO: We have not made any specific plans.
i

4 DR. CATTON: There were specific plans alluded;

1

5' to in the McGuire meeting.

6 MR. ESPOSITO: I am not aware of them, Dr. Catton.

.

7| DR. CATTON: Dr. Cermak was the one who alluded to
i

8I them.

9' I believe at that time you were not the person in

10 the responsible position.
i

II
! MR. ESPOSITO: That's correct.

I2 (Laughter.)

( 13 MR. JACOBS: If there are no further questions, the

I4 next speaker, I believe, is Dr. L an glau.

15 |; DR. LANGLAU: Yes.
1
.

16 | D R. C ATTON: I have a question I think for
|

I7 ! Westinghouse and the fellow up here looks like TVA.
!

18 | DR. MARK: How could you tell?
|

19 | (Laughter.)
1

'O* DR. CATTON: This again relates to the fill loada

21 | on the vessel, and as I understand it the annulus pressure
g|

22 |||build up following a LOCA calculated using the TMD code

23|| -- now I have sort of a generic concern:

2# i When the basically one-dimensional models are used
Ace vet Reoorters, Inc.

25 to make calculations of a multi-dimensional phenomena, particularl,
s
Y

l

l
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l

Ih when I see no data to demonstrate; is somebody frem Westinghouse
a

2h who would like to make a ecmment?
I

3 MR. ESPOSITO: I would like to make a cc= ment,

4 Dr. Catton.

5 There are some pieces of data that are available,

6 the TMD code in particular.

7 There was a configuration which had a shortened

8 ice bed of full scale baskets tests performed, where we had a

9! blowdown into a volume that was consistent with the geometry
i

10 of the containment used in TMD as compared with the results

II I on that particular program.

12 There are a number of explicit conservatisms

I3
( that are in that code which we feel definitely bound the

Id situation comparing the 1-D code with the 2-D code.

15 More recently we have been made aware of the

16 j
pipe ( ?)

! comparisons that were made between a TNB FITE (phonetic)
i

17 f code and the DECCN code from the Los Alamos people.
1

IO MR. CATTON: DECON code is Idaho.
,

!

I9 ' MR. ESPOS ITO : Idaho.
|
.

20 And DECON code does have an exclusive representation

21 of the multi-dimensional flow phenomena, and some comparisons

22 have been made bettieen the TNB pipe code and DECON code,

d
23 and fecm the information that we had, there is about a factor

24 'I of 2 difference between the pressure drops depicted by the
Acs wat Recorters, Inc.

~

'; TNB code and the more sophisticated multi-dimensional
b
J

l

i
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:
|

IO DECON code.
'i

2h MR. CATTCN: Could you give a reference to that
1

3j information?
!

4
j MR. ESPOSITO: I do not have it here. I can get

5' it to you.
I

6 MR. CATTON: Okay.

7 DR. MARK: Which direction is that pressure?I

I

8| MR. ESPOSITO: The TMD code is more conservative
1

9{ than the multi-dimensional type.
I

10 | DR. MARK: Gives a bigger pressure drop.

II MR. ESPCSITO: That's correct.

12 : MR. CATTON: Which in some circumstances is surely

13 in the proper direction.

I4 You realize that the annulus is -- turns on a flow

15
i kind of problem.
I

16 I have another question as long as we are talking

I7 about TNB.

I8 Table 6-2, page 6-11 of the SER, there's a comparison

19 i
' of pressure drops across several different pieces of structure,

20 J a deck plate for one; and I notice you go from one node to
l

21 f six nodes , the delta-P first increases then deceases and

I
22 ; all of suddan the number of nodes at six just stops.

I

23 h And it stops after an increase of 3.3 psi in
a

^
going from five nodes to six nodes.

Ace val Reporters, Inc. ,

25 | It seems to me that that's an indication of no

!
,

,
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I
!

I conversion, and that will not continue much further before you

2 can conclude anything.

2l MR. ESPOSITO: We would like to dwell a little bit
i

1

4 on that question and respond to you later.

5 MR. CATTON: Fine.

6 VOICE (FROM STAFF:) What you are looking at in

7 Table 6-2 is not a sensitivity study. This is results of
i

8: analysis on the ice condenser transient response.

9; MR. CATTON: Why does five nodes differ from six
!

10 : nodes?
!

II VOICE (F ROM STAFF : ) That is just control volume.

I2 MR. CATTON: Okay, thank you; I'm sorry.

13
( DR.; MARK: Does that cover it at the moment?

I4 MR. CATTON: Yes.

15 | D R. MARK: Proc eed , then?

16 MR. LANGLAU: Thank you.

17 My name is Langlau. I am a senior nuclear engineer
i

18 with the Division of Engineering Design at TVA.
|

I9 The next ten minutes or so I would like to presenti

i

20 | to you some of the special features we have incorporated into
i

21 j the design of the secondary containment at Se quoyah.
i

22 |I In the early days of our prior design we made
!

23 a commitment to come up with a good secondary design for

24 containment. And we think we have succeeded with the only
Ac.e w., a.oorters, enc.

1

25 containment in the country that has no containment secondary
I

'
i

I

|
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!
i

,

I b ypass leakage.

2[ Let me explain:

3 (Slide.)
i

0
4 Figure 6.2-94 in the FSAR shows the primary

5 containment, the annulus, the auxiliary building and outdoors.i

6 It also shows all the possible leakage paths

7; that occur.

8, Our objective was to eliminate path E -- as in
|

9' " Edward" -- which is the secondary containment bypass path.
!

10 The first thing we did was to design a ventilation

II system to maintain the annulus at the negative pressure not
,

|

12 | only during normal power operations, but also during the entire
!

( 13 duration of the LOCA.

14 j This is to avoid out-leakage from the containment.
I

15 The safety system will provide will provide the
! _

i
16

'

c irculation, hold-up, unifor5'm'ixing, and penetration.
i --

--_ __ _ _ _ _
17 I will return to this for a little bit more detail.

18 Next we put in a ventilation system in the

19 i auxiliary building to create an active pressure during normal

20 | operation and post-LOCA.

21 However, because of the large volume and various

22 very conservative assumptions we made, there may be a slight
!

23 positive pressure in the auxiliary building immediately after
,1

24 3 a LOCA.
Acs ' wal Reporters, Inc. ,

25 It is about a quarter of an inch water gage, and
I
i 8
e

O
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!

I
t

i

I| about two minutes long in duration.

!!

2 || Of course we accounted for that in our offsite

21 dose analysis by assuming a ten-minute bypass nor holdup nor
d

#I filtration.

5 Before I change slides, notice that Path A -- A as

6 in Able -- is f rom the auxiliary building toward the annulus,
!

7i because the annulus is always more negative in pressure than
i

8i the auxiliary building.
I

9 ( Slide. )
i

10 Figure 6.2-2 in the FSAR shows as an examplei

t

11 l
I, what we seek in our design to eliminate secondary containment
|

12
! bypass.
I

k_ I3 In most designs if the containment atmosphere

I# leaks through a containment isolation valve, one of the
!

15 isolation valves then close; the leaking proceed along the
i

16 ventilation system, and travel up and out, bypassing the
9

I7 ! auxiliary building.
|

18 | What we did was put in a third bar with signals
i

19 t from either safety trains to close and then let the emergency
,

1
20 system create an active pressure in the annulus and have

i

21 | it, and pool the leakage through the leak valves, leakoffs into
l

22| the annulus space, and be processed by filtration. prior to

23||release.
.

24 '| By the way the containment isolation valves
Act tral Recomn, Inc. ;

'

25 are normally closed.
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i

I
i

I! Another example is the central water cooling system
h

2 h which among other things supplies water to some essential
u

3 air coolers in. side the primary containment.

J

4, Perhaps we should note that these coolers have
t

i

5, diesel power supply. It is a good system. I call it nonessen-

6 tial because they isolated from the primary containment and

7,I we do not take credit for it after a LOCA.

8! Now, even if the piping ruptures ins.de the
i

9; containne nt after LOCA and get the containment atmosphere
i
,

10 | leaks through the containment isolation valves, we do not
i

11 ! want the leakage to come directly to the river through the
:

12 piping bypassing cleanup systems.

( ~ 13 By paying attentien to the system design and

14 the routing of the piping, we make sure that the head of the

15 , water column just outside the isolation valves is always
i

16 h higher than the containment pressure; therefore, if there is
1

i7 any leakage, it would be inleakage rather than outleakage.

18 ' In some cases especially for the supply lines

19 ' there is some system pressure to further increase the water

20 | pressure outside.
i

21 Let me point out that although the idea of water

22 column outside is a good one, it was made practical because

23 the containment pressure is only 12 psi gage.

24 If there are no question on my presentation so
Am wel Rmorwn. im.

25 | f a r ,- I would like to return to the emergency gas treatment

i

i
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I system and the auxiliary gas treatment system building design

,..

'i and talk a little bit more about some design features and

,1*a assumptions used in the design.

#j The annulus space is maintained by non' ECCS systems-

!

5 and minus five inches of water gage pressure during normal

6 power operations.

7 The safety break emergency gas treatment system

8 is started only upon an ESF signal. That way the emergency

9| gas treatment system filter is fresh and clean.
I

10 | Immediately after the LOCA the growth of the
i-

11 i
! sealed containment due to internal pressure and thermal
I

12 | expansion is assumed to be instantaneous, causing a

13
( sudden jump in the annulus pressure.

14 The annulus is heated up due to heat transfer

15 through the steel containme nt, again causing a pressure rise.

16 However, the pressure never get above minus-quarter-

17 1 inch water gage, even with assumed delay in operation of the

I8 emergency gas treatment system due to diesel startup.

19 | The constant negative pressure in the annulus

20 plus the holdup, recirculation, mixing and filtration are;

21 the keys to a good secondary containment design.

22 '

In fact, it is hard to see how you can do better.

23 The auxiliary building gas treatment systems cover

24 ;

Ace ,nt Rooorms, Inc. j such penetrations as equipment hatch, personnel locks and

25 through transfer tubes, and also cover the spent fuel pool!

I
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I area.
H

2| The fact that the equipment is not conveniently
1

3 open directly to outdoors indicates that if a decision to

4i minimize bypass leakage is to be made, it should be made very
|

5| early in planning and layout.

6' T he short duration during which the auxiliary

7 building secondary containment at pressure positive is mainly

8 due to the assumed delay in switching from a nonsafety

9| system to diesel powered safety system.
i

10 | It is also due to various conservative assumptions
i

II I such as heat load inside a building, heat from outdoors in

12 hot summer days, maximum wind load, et cetera.

13 In all likelihood the building would remain

I4
i negative in pressure.
|

15 | This we believe is a rather good and unique

16 design feature.

I7 This is the end of my presentation.

18 MR. CATTON: I have a couple of questions,
i

I9 | After your test on this system, I believe there
!

20 | were two aspects - there is level sensors in the sump in
i

2I the vortex; there are 1cvel sensors in the sump; are there

22f| level sensors above the sump?

23 If I recall the height at which vortexing started
,

24 | it was something like 8 feet or so. If you have a leak, how
Ace fel Recorters, Inc.

25 do you know it?

\
|
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i

l || And do you plan to put level sensors in? Or do
n

2 you just ass ume tha t there will not be a leak?

3j MR. LANGLAU: You are referring to leak inside
.t
u

4 to outside?i

5 MR. C ATTON: Yes.i

!

6' MR. LANGLAU: We have le akage detection system, but

7 that is f or normal operation.
!

8 !| MR. CATTON: Whd:do you do so that the operator
|

9i will know that there is sufficient water in the pool over the
!

10 sump to preclude gas ingestion?!

i

II | VOICE (FROM WESTINGHOUSE:) There are four level
i

12 sensors that are spaced in a 90 degree are around there,

/ 13 so an operator does have indications of this.

I4 MR. CATDN: Can you indicate what the level inside

15
! the crane wall is?
I

16 MR. LANGLAU: Those are the post accident monitoring

17 system? Yes, also used for transfer of injection.

18 MR. ZUDANS: My question is as follows:

I9 What -- how do you determine the sizing of

20 |i this system that's supposed to maintain negative pressure
,

21 in the annulus.i

|
,,

And other part of 'he same question is-'

23 | During the containment leakage test, are you going
'

!

24 ' to check out the system for its capacity?
Ace vet Rooorters, Inc.

25 MR. LANGLAU: Yes. We assume a leakage rate;
i

,
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ll
n

I || and we tech spec the value; we do operational tests to make
a

2 |! sure the system can get that pressure.
I

3 MR. ZUDANS: I understood you are testing the
!

4| containment now?

5! MR. LANGLAU: Yes, s i.r .

6 MR. ZUDANS: And is that evacuation of the annulus
;

7 included?

8 i MR. LANGLAU: No, sir.
!

9 What we are doing now is the primary containment

10 leakage rate, leakage outward; and the test on the secondary
i

I
11 i

i containment, you know, the ability for the emergency gas
!

12 | treatment system and auxiliary building emergency gas treatment

I3
( system to hold negative pressure in those buildings, is not

i

Id part of that.

15 It is a separate test.
!

16 ' MR. ZUDANS: Is there a test to check the amount

17 leaking in the annuluc if you maintain five inch negative

I8 pressure.

I9 ! MR. LANGLAU: Yes, sir.
!

20 ! MR. ZUDANS: Okay, good.,

21 Now, this picture you showed, do I understand your

22 | leakoff system will maintain negative pressure; and you arei

h
23 sure there's no outleakage?

,, c
!! MR. LANGLAU: Correct.'

Ace ~ 'wei Rooorters, Inc. j
25 Basically you just open a flow path intc the annulus

| *

,
.

|
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1

I

:
h

I] so that, you know, so that whatever leakage through the
h

2[ first tube, main primary containment isolation valve, then into

3j the annulus.
i|
o

4j MR. ZUDANS: If you maintain it negative.
,

5 ! MR LANGLAU: Yes.

6 MR. ZUDANS: With respect to the other side.

7! MR. LANGLAU: Most negative point in the plant.
i

8, MR~ ZUDANS: Okay, thank you.

9| MR. CATTON: I unders tand there are two check
!

10 valves between your high pressure system and low pressure>

i

11 '
system? And in the SER it talks about a test procedure.

12 I Wauld you in a couple of sentences describe this

f__ 13 for me?1._ j
t

Id j VOICE (F ROM TVA: ) I am vaguely f amiliar with it,
!

1 *5 not in detail.

16 ! I'll che ck on it and let you know.

I7 MR. CATTON: Thank you.,

18 { DR. MARK: Are there further questions?
!

19
(No response. )

20
! MR. GILLELAND: Next is by Mr. Popp, ice condenser

21 loading.

22
! MR. POPP: Gentlemen, at this point the ice condenter
1

23|| is completely loaded with ice, awaiting program completion, and
;l

24 D
J we are in an operating program configuration.

Ace vet Reporters. Inc.

2"* We started cooling down the ice condensers last
,

|I
!

i
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{
lI August. We spent approximately eight weeks cooling down the

L

2[a ice condensers, trouble-shooting the equipment; started

1
5

1 preoperational tests.-

I
4

4j And during that time we ran through all of our
P

5 procedures. We actually made the ice, trained our personnel,

6 until in October we were satisfied that we had ice condenser
!

7 temperatures and conditions that were compatible with

I

8, supporting a permanent ice bed.
!

9; On October 24th we loaded our first basket.

10 We had allowed 90 days for the filling operation. And in 83;

i

II I days, on January the 15th of this year, we filled the last
!

12 : basket.

13{ During that time we filled 1944 baskets with

1

14 | an average basket weight of 1529 pounds.
!,

15 | Now, we arrived at that average weight with two
|

16 | weighing programs.

17 The first program was part of the preoperational
,

1
18 ' test. And in that program we weighed 222 baskets. This

l9 | inciuded 100 percent weighing in a single bay, and six randomly
;

20 selected baskets in each of the other 23 bays; there are 24

21 bays.
i

I22 This gave us an average weight of 1528.

23 !| A second program involved weighing 1122 baskets.
I

24 |II And in this program we weighed 100 percent in two bays and
Ace- wel Reoorters, Inc.

25 better than 50 percent in each of the remaining bays.

,
!

I

i
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I

I Again we arrived at an average of 1529; it's
,

1

2 h interesting ;that there was only a pound difference, and wel
,

,
were conservative in the tests of the 222 baskets, which more*

,

#| closely resembles what our reweighing program will be.
I

5| Now, we were real pleased with the weights that
!

6 we had in the ice condenser, but, of course, we realized a
!

7 high average weight was only good if we had good distribution.

B| So I have a plot of the average basket weight --

9
i (Slide.)
t

10
; -- per bay that I would like you to look at.
t

11 I The average weight, 1529 (indicating) and you
I
i

12 | may notice the first bay here with 1523 pounds; that was our

I3( initial filling, and we were running a little bit there.

Id | We experimented with ice, and we were lower; tha t
i

15 | won't happen to us again on Unit 2.
,

!
16 | But after that we came up, we pretty well stayed

|

I7 ' within the curve.

18 If you look at this closely you'll see that the

19
spread -- well, this is below the spread (indicating) 1503

|

20 | to 1529, but the rest of them were less than 20 pounds.
!

21 If you take the first eight bays, one through eighr,
l

22 i and nine through sixteen and then seventeen through twenty-
i

23 tour, you'll find that the average basket weight varies by

2 4 '' ten or eleven counds.
Am ~ 'eral Rooorters, Inc.

*

25
; So we feel we have good distribution as well
|

|

|
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1, as good basket weights.
;

2 j! DR. MARK: What is the weight or an average weight
!!

3 ] that would raise concern? Below 1500, or what?

d
4 MR. POPP: 1400, below 1400.

i
.

i

5i DR. MARK: You -- oh, okay. On this graph that

|
6| lower line is the one at which you would be outside of

|

7j specification if you went below?
i

I

8I MR. POPP: If the average weight was below that;
I

9! yes.
i

10 , MR. CATTON: If weight starts to get low, how easy

!
11 j is it for you to go back in and refill that particular basket?

I

12 i MR. POPP: It's not easy to refill that basket.
!

i

13
(

But there is a process of adding chilled water to

14 | the basket, whereby we can change some weight.

I
15 ~ MR. CATTON: Has that process been worked out so that

i

16 you are confident in it?

17 MR. POPP: It's been used at D. C. Cook and

18 McGuire, I believe.

19 i MR. CATTON: If you add chilled water, doesn't that
|

20 | sort of just freeze the whole mess together, in a solid

!

21 | chunk?
|

22 |i| MR. POPP: Yes, you add water to the top. Of course,
||

23 you have a 48 foot column of ice; and you add water to the

1
24 h top 12 feet.

Ac. - w.i neoorters, inc.

25 ' MR. LAMBERT: The whole column after a period of
i

I

|
r

a
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i.
time after loading, it depends on how well you've kept yourI

2 |: temperature conditions within the bay; but it does freeze to
I

3 'I a solid column before you ever consider reloading,I
a

il
4 MR. CATTON: Why are you concerned at the outset

i
e

5 with the proper chip sizes?

6| MR. LAMBERT: In order to get good basket weight

7! distribution, blowing those chips into the basket, the mechanics

8 of chip sizes is correlatable to the effectiveness of the
|
r

9i loading.
i

1

10 , DR. MARK: Are these ice cubes or --

11 MR. LAMBERT: No, they are sheets of ice that

12 are broken up into fragments.j

(' 13 DR. MARK: More like the ice in a daqueri?
,

14 (Laughter.) i

15 j MR. LAMBERT: They are 2 or 3 tenths of a centimeter
i

16 in thickness, about 2 centimeters; they come in all sorts of

I

17 | irregular shapes. They get broken as they go into smaller

i

18 ! chips.
i

|

19 | DR. MARK: I see.
!

20 ! MR. ZUDANS: I seem to recall sometime in the D.C.

21 Cook history there was a concern of not having a solid block

22 of ice, because of the possibility or creating a channeling

23 I effect in discharging LOCA through ice baskets, and therefore '

i
l'

24 creating dramatic results.i

Am 'eret Reoorten, Inc.

25 Have I missed some research on the concern about
!

!
!
,

{
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!

i

l[ solid ice?
L

2[i
MR. LAMB 2RT: I did not know they were concerned

2 i about solid ice. There is a concern, you have baskets that
.i

4| are grossly underweight in a particular area, and therefore

5| you get a maldistribution of flow during the blowdown transient.
,

!
6! MR. ZUDANS: When you calculate with today's

1

7| technology the conditions, we assume the ice basket is in a
i

8! solid section of the flow and heat transfer only takes place
!

9 on the outside surface?
i

10
! Or do you assume heat penetrating the core of that
i

II I ice?
I,

12 MR. LAMBERT: It's only on the outer surf ace, that's

13
([ the assumption.

14 Of course the analysis is conducted with minimum

15 ice basket weight which is lower than tech specs.

16 MR. ZUDANS: In that case it would indicate solid

17 blocks to begin with would be acceptable.

18 MR. CATTON: You'd probably have trouble getting

l9 ! them in.
,

20 '
j (Laughter.)

21 MR. LAMBERT: It is 3 million pounds of ice.

I22
! MR.CATTON: What do these solid -- let me back up ,

i

23[! for a minute.
!.

24'|Acs " 'wW Recomn, Inc. |;| Heat transfer coefficients were measured very early

25 on in this program, and I believe those heat transfer
i
! .

,
.



jrb99..
|

100
|

I coefficients were measured for the chipped or shaved or

2 h ground-up ice.
i

,I
-| Now we are hearing about solid blocks of ice, and

1:

#
i it seems to me that either -- you have to do something.

5 The heat transfer coefficient is going to be the product of

6 heat times the area; and your area has significantly changed.

7
i I don't know what the heat transfer coefficient is now.
,

8| It just seems to me it s different.
!

9 VOICE: I participated in tests that were run

to clarify the heat transfer. There were different kinds of

11 ice that were inveutigated, all the way from ice cubes to

12 shaved ice.

13
(' What was found as a result of those tests was it

I# | was very effective heat transfer regardless of the kind of

15 | ice you used,
i

i
16 ; So it's not a real concern.

I

I7 | HR. ZUD ANS : You used solid blocks?
|

18 | VOICE: I don't believe there were solid blocks.
i

19 f MR. ZUDANS: Then you really don't know.
I

20 | D R. MARK: Staff?

2I MR. SILVER: I think it is improper to characterize

22| the baskets as solid blocks. It's flaked ice.

23 || M2. CATTON: It was.
I

i

24 '
MR. SILVER: Flaked ice in the baskets, and as time

ac..r .r.i neoorten, inc. ,

25 || progresses the ice flakes go together; they are solid in that
i

I

!
!

I,
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I

|

IO sinse and they are fusing together. There are porosities and
t

2 air gaps, so forth, in the ice itself.

3 DR. MARK: Did they conclude the idea of putting3

1

4 chilled water on top of the consolidated chips was okay?

Sj MR. SILVER: I don't recall, I don't believe they

6 did.,

7i VOICE (WESTINGHOUSE:) The heat transfer was so

8| good -- that's the maj or point. You are rea12y talking about
i

9, third and f ourth orders of f acts , compared to how quickly the
i

10 ; steam condenses.
!

II { MR. ZUDANS: It's fair to state if you just consider

12 the outside surface of the mass as the only heat transfer availe

([ I3 able you still have a margin.

Id
, VOICE (WESTINGHOUSE:) That's correct.
!

15 | D R. MARK: Further questions?
I

16 I
I (No response.)

17 MR. POPP: We feel we have a good ice flow, andg

I18
i part of that is because there were people who went ahead of
i

19
us. We had people watch ice floating at Cook and McGuire,

20 and we learned some things to do and some things not to do.

21
i We know from them that access into the ice condenser

22 |!will affect ice bed temperature. When we were loading ice,
l

23 i we had built port able air locks at the exit.
:i

24 0 But after a week or two we noticed ice bed tempera-
Ac. w i n = n m .inc.g

25 d tures going from 15 up to 16, to 17, getting to 18; so we put
t

! -

|
!
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I! guards at the exists and a sign-in, sign-o ut log; and immediately
1

2 temperatures started turning down. We are at 11 degrees now,
d
.i

3 and holding,
t

4| DR. MARK: Would you think the people at Cook and
i

5, McGuire are in a position to benefit from your experience?
!
i

6! MR. POPP: That's difficult to say, sir. We did

7! benefit from their experience.
I

B! I guess I couldn' t quite answer that.

9, We did give it very close supervision in moving
i

10 ' baske ts .

II DR. MARK: If they should ask they would be able

12 to get your comments, I presume?

( 13 MR. P OPP : Absolutely.

Id MR. LAMBERT: We have joined in a joint program --

15 maybe ? program"may be too formal a word. We are in communica-

16 tion about the ice condenser.

17 DR. MARK: Right.

18 DR. CATTON: I was just going to ask one more
I

I9 I question:
i

20 ! I don't recall from D. C. Cook analysis -- maybe
i

21 ' it's just my lack of recollection -- what happens if the bays

22 | that are close to the break, if your heat transfer is as high
i

23 as you have indicated, the -- most of the flow will go to the

24 bays where the steam is the highest.
Aer vel R moru n,Inc.

25 ; Now, once patterns like that are set up they may

I

i

|
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!
.

14
h persist.
4

>c
' i| And I don' t know if maybe I just don't recall or

a

,j' wh a t -- where is the analysis of this particular kind of

#
! phenomena?
i

S VOICE (WESTINGHCUSE:) I don't have the details

6 of the Cook analysis or McGuire,
i

7 MR. CATTON: When you are looking at the annulus

8; that the break flow is into, do you assume it's homogeneous
I
,

9
! or do you have a distribution of steam and water as you go
,

10 t
| around the annulus?
I

VOICE (WESTINGH OUSE : ) Very early in time the

12 dis tribution .due to the pressure gradient, the bays closer

| I3 to the break get more of a flowv

I# MR. QATTON: That wasn't the question.,

I
1 '5 '

I The quetion was: the steam conten% is the one
i

16 ad jacent to the break much higher than the others?
I

I7 Or do you just assume -- how do you handle that?

18 VOICE (WESTINGHOUSE): It's a number of nodes in

19 i
j the content flowing into the ice bed closest to the break you
|

20 1 have more water initially, but since we assume a homogeneous

21 ficw , 100 percent entrainment later on, water will tend to get
1

22 to the o ther bays f arther away from the break.

23 MR. CATTON: Maybe t he 100 percent entrainment

24

wee nwomn. w. '
is too high.

ra

25
! Has the sensitivity to this been looked at?
I
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|

I VOICE (WESTINGHOUSE : ) I am not aware of the parti-

2 cular study.

3j I know we do maldistribution studies with the
d

4
j ice bed. That's the same kind of thing that you are leading
|

5 to with the question.

6 MR.C ATTON : Yes.

7 VO ICE (WESTINGHOUSE:) I can get you the details
!

8| of that.
!

9| MR. ZUDANS: In the same vein, I remember that
I

10 ; there were a significant amount of studies made as to which

II of the doors open and whatnot.*

12 Have you done something to time the bays? Have

( I3 you reached the point where you can assure that all bays will

I# open?

I
15 Or are you attemoting in some way to sequence

16 the opening in order to balance the asymmetry?

II VOICE (WESTINGHOUSE): All doors are set at the

IO same tension.

! MR. ZUDANS- You have to have something to assure
|

20 | uniform opening?
|

2I VOICE (WESTINGHOUSE: ) It's on the order of a

22 few tenths of a psi.

23
| MR. ZUDANS: Is there any dif ference in the design

24 ! of this door and D. C. Cook'c door?
Ace ers' Recorteri, Inc.

25 VOICE (WESTINGHOUSE:) No, I am not aware of any.

|
i
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I| MR. CATTON: When you calculate --
!:

2 !! MR. ZUDANS: Are there baffles behind the doors?
?

3] VOICE (WESTINGHCUSE:) Steel structure.

4 MR. CATTON: When you calculate the door apening
!

5 it seems to me the initial door opening is the starting
1

6L pressure, but once the door starts to swing open, the dynamic

7 load is going to be different than the static load.
!

8 Isn' t there a chance that the first door that opens

9
! may be the one that stays open?

10 ; VOICE (WESTINGHOUSE : ) The other doors open, too.

11 There's a pressure gradient across them.
I

I2 ! MR. ZUDANS: I can' t quite visualize it.
!

I3 f
'

MR. LANGLAU: You must be aware that in the low er

Id compartment - now these doors open up at pressure about 2

15
i pounds psi. So basically, you blow on it, and you open it.
I

16 ' All the doors do open in case of LOCA.

I7 TVA did contract out five, six years ago, to
,

I

I3 | Battelle Northwest, to look at issue. They used special
I

l9 | computer code; they have concluded no maldistribution pattern.
!

20 | We were satisfied with that.

2I MR. ZUDANS: Well, in that calculation was
:

22|| differential and vertically, too. I remember Westinghouse

23 maalysis. But did you include all the obstacles that existed
!

24
in that compartment or was it assumed to be empty compartment?

Am wel Ranm, Inc. ,
25 ;I That would be the one that would create maldistribution more than

.
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i

I! spreading of the wate.. There might be impact and deflection
I.

2g because of that.
Il

2 D R. MARK: Let 's see if I understand this:

4 The calculations just referred assumed an arbitrary

5 hypothetical maldistribution?
:

6; MR. LANGLAU: No, no. They modeled the three-
.

7| dimensional state. And the maldistribution analysis is not
I,

8 necessarily conservative.
!

9 D R. MARK: I see.
i

!

10 VOICE (WESTINGHOUSE:) In our analysis we conclude
i

11 K-factors.

12 MR. ZUD ANS : What do the K factors represent?

13 VOICE (WESTINGHOUSE:) The flow resistance that[

14 +

I
occurs from the piping and all the other -- he's referring to

i

IS I a different study, you know,
i

16 ! MR. LANGLAU: We used same kind of K factors, but

17 not so detailed.
:

IB ! MR. ZUDANS: I guess you are correct in the information
i

19 { you gave me before. They did consider it.

20 i DR. MARK: All right.

21 MR. CATTON: What about wing loading on the doors,

22 i the lift on the door; is this a part of the model?
I

23 | VOICE (WESTINGHOUSE:) Vertical.

24 MR. CATTON: I may be mistaken here.i,

Amr v.t R.corters, Inc.

25 ; DR. MARK: S ta f f ?
I

|

1

li
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I VOICE (STAFF): The doors are designed to openn

2 with a very very light push. Once the cold head behind the
4

1
door is removed then it only takes about one pound per square-

# foot to move it. You are talking about infinitesimally

5' small pressures.
!

6 The flow is spread throughout the whole loweri

7i compartment volume. And there are springs on the doors so
I

8| in the later stages of the blowdown the doors are then

9
1 proportionately closed, all to the same proportion.

10 i MR. CATTON: The doors are tied together?
|

II VOICE (STAFF:) They are not tied together, but

12 ' they have all the same spring-loaded closing forces; they all

( J2 13 have the same characteristics.

Id DR. MARK: All right. Are there further questions

15 '
| of Mr. Popp?
i

16 (No response.)

I7 | MR. POPP: Thank you, that completes my presenta-

I8 tion.

I9 ! DR. MARK: I guess if that's the case --
1

20 MR. GILLELAND: Dr. Mark, on that previous

2I question --

22 VOICE (WESTINGHOUSE): There's just a few tenths
'I

23 of a psi required to open any of the doors , and that loading
'

24 ' is the same for all doors,
w.i n.conm. inc. Iw

25 |i Even if you postulate that one door opens first,
e

|

;

t

i
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I and the other doors are closed, the pressure increase in the
..

2| lower compartment all the way around exceeds those few tenths
i

3' of a psi; so all the doors will open.

4 DR. CATTON: Gee, that would have been a fine

5 answer at the outset.

6 (Laughter.)

7| DR. MARK: I guess that completes this topic,
!

3' which is to the point where we were going to have a break for

9' lunch anyway.

10 , I would Luggest we recess the meeting until
i

11 '
one o' clock.

I2 | (Whereupon, at 12 noon, the hearing was recessed,

13(, to reconvene at 1 p.m., this same day at the same place.)

,, :
1
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Am ~ ' erat Reoorten, Inc.
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I AFTERNOGN SESSION

e

2h (1:00 p.m.)
I
i

3N DR. MARK: The next topic is a discussion of

4| seismic design criteria; and it calls first for a presentation
1

5! by the NRC Staf f.

6' MR. SILVER: Yes, Mr. Chairman, we have a number of

7| representatives in the geosciences area; Dick Denise and
I

B i Bob Jackson are here and will be available to discuss any
i

|

9| pertinent aspects of this at any time.
!

10 ' Leon Reiter of the Geosciences Branch will make

II S tafi's presentation, and we will have comments by other people

i

12 after tha t .

13 MR. REITER: In our review for the construction
'

Id 'permit and safety evalua tion report, we concluded after a
i

15 | good deal of investiga tion, that there were no structures

16 locally or regionally that could lccalize seismicity or that

17 could somehow cause fault displacement.

18 As a result the controlling earthquake for the

19 | Sequoyah plant site was determined to be the largest ear thquake

20 | within the techtonic province within which the plant was
i

21 | located. >

22| (Slide.)

23 ||
'

Here is a outline map of the techtonic province,
i

24 |1 and this is the sournern valley and ridge techtonic province
Acr 9eral Reoorters, Inc.

25 i thiz direction is north (indica ting) ; the red dots represent

0 .

:
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1 Sequoyah site; the black dots represent other TVA sites in

20 the region.
1

3i And this represents (indica ting) the location
d

!

4 of the controlling earthquake, the 1897 Giles County
;

i

5 earthquake.

6 The distance to Sequoyah and the 1897 epicenter

1

7i is some 285 miles.
!

8 DR. MARK: How well is that location specified,

|

9' Giles County?
!

10 ' MR. REITER: It's specified in epicenter data;

11 there's no instrumental recording -- at least, I'm not aware

12 | of any. That's where the peak intensity was.

/ ~ 13 DR. MARK: As determined and felt?
\-

14 MR. REITER: Right, as with all other historical
!

15 ! earthquake data, we go back and look at maximum felt ef fects.

16 Since that time, since the construction permit

17 review, we've examined records and maps and borings of the

18 excavation at the site; there have also been several additional

i

19 | plants that have been located within the southern valley and
;

20 1 ridge techtonic province, the plant at Phipps Bend, Watts Bar,
i

21 Belefonte; and there is included in their PSAR's extensive
i

22 regional evaiuation.

Well, the result of all these additional regional

23 ]l
24 || and local evaluations still has not changed our original

Ace *eral Rooorters, Inc. .

25 | evaluation that there is no structure that is localized
;

i
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I

1' seismicity or structure that could possibly cause fault

2. movement in the site vicinity or the region.

!
3 '! And that the controlling earthquake would still

4 be the 189 7 Intensity-8 earthquake.

!
5' During that time, however, some things had changed

6 and what has changed was the way we would characterize the
i

7; motion from an intensity-8 earthquake.
!

8! Here is an example of what I am talking about --

9| (Slide.)
!

10 ' this is a response spectrum. There is this--

i

i

11 i Period on the bottom going from small periods to large periods,
|

12 and this is a tripartite plot; the vertical is velocity,

13 inches per second; leading of f to the lef t it's accelerations in

14 G ; leading of f to the right, displacement in inches.i

:
i

15 | The wiggly line here represents the design used

16 in Sequoyah, while the heavy straight line represent the

17 design used in a plant which had just undergone the review

18 event,
i

|
19 i This plant, the straight line, this design spectrum

I
i

20 1 was put together using the procedure outlined in the standard
I

21 review plan. That procedure is simply taking the mean of

22 , the intensity versus acceleration relationship, as put forth
I

23 i by Trifunac and Grady, and combining that with the Reg Guide
I

;I

24|| 1. 6 0 cpectrum.
.

Ac, .r.i neooners, i=. ?

9
25 The Sequoyah design -- this procedure had not yet

i

|

| -

!
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I!! been outlined, and the applicant used modified versions of
4

2[ a different intensity-acceleration relationship for Richter,
o

$
j and a different response spectrum.
!

-

e

4 So although the controlling earthquake had not

5| changed, the way we had characterized it has changed.
I

6' In other words, we have different peak accelerations
I

7 or reference accelerations , and different response spectra.

8! DR. MARK: On your previous map, where is
!
,

9| Bellefonte?
:

10 MR. REITER: Okay.
i

ll ! (Slide.)
!,

12 | There are some other spectra shown here, Watts
!

r~ 13 l Bar and Bellefonte -- and if I am correct, I think --
Is

I

Id ! Bellefonte is dcwn here (indica ting ) .

|

15 | Watts Bar is over here (indicating) .
I

16 On this map the Giles County earthquake is of f the

17 map.

18 | DR. MARK: Right, yes.
I

19 | The spectra chosen for Phipps Bend, which is the

20 | closest of the plants?

I

21 | MR. REITER: Well, we are showing here several

22f| plants, following the philosophy of techtonic provinces
h

1 I
23 approach.

!!

24 i DR. MARK: All right.,

Ace ~ *eral Recorters, Inc.

25 ' We've moved the earthquake from one location to

i

|
; >

i
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|!
l || other?

'
,!

1

2 || MR. REITER: Right.
i

2j If you notice, it's intermediate between Watts Bar
J
.

4 and Belefonte; and the Phipps Bend represents licensing

5 practice considered at the time of their licensing.
!

6 Sequoyah represents the procedures at that

7 particular point; and Phipps Bend represents that outlined

8 in the standard review plan.

9 As a result of these differences, we asked the
!

10 applicant -- we considered it necessary to accept the differences

II and determine the adequacy of the present design.

12 TVA, the applicant, came back and they argued that

13 the present design was adequate, and based on several reasons:

14 One, they said that the maximum intensity 1897

15 Giles Cocnty earthquake was really a 7-8 rather than S.

16 Two, they said, they argued, that the intensity

17- ratings for the 1897 Giles County was soil biased; in other

18 words, the maximum intensity occurred in a region of soil

19 cover, while the Sequoyah site was in a region in which the

20 structure founds on rock; and it was consistent to start

21 with information which consistently shows that you get higher '

i

22 | damage on soil than on rock.
!

23 Therefore, the intensity was soil-biased.

24 ! Three, they argued that the intensity-acceleration
Ace ' tral Recorwes. Inc. ,

25 relationship put forth by Murphy and O'Brien was more
i
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|
!

|

I
I i appropria te than that found by Trifunac and Grady, which would

|'

,, h, result in a lower peak or reference acceleration.'

.

< ,,

And, fourth, they argued that at foundation depth*

!

4| earthquake produced ground motion was less than at surface.
!

5 We recognized there was some validity in these

6' points, but we also found there were sufficient problems

7 asscciated with them, to preclude their use in justifying
!

8 the adequacy of design.
!
.

9: For instance, with regard to the true intensity of
!

10 the Giles County earthquake, for previous plants we had
i

I

II | asked a special panel of the U.S. Geological Survey, to

12 | reevaluate the 1897 earthquake,
i

13(' And while some of the people in that panel felt

! -

14 | it might be better classified as a weak 8, as a result the
i

15 panel said that this indeed had been an 8 earthquake.

16 [ With respect to the soil bias, this argument has
'

I!
- *

I7 | appeared and has been observed by many in the literature;
:

18 however recent evaluations of spectrum for different
i

10
'1 intensities, for earthquakes of the same magnitude at the:

a

120 : same distance, for dif ferent sites, indicate as a period of

21 ]
interest1 is a period of less than half a second; the motion on

22 the rock site might actually be greater than the motion on
h

23 5 soil site.

24 Third, wi'th regard to the "urphy, O'Brien relatien-'

* * eral 8 ?DO f fet t, InC.ffe6

'S ship, we felt that while the Murphy, O'Brien relationship'

c

,
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!
1

I
;i may be statistically more correct in that they are assumed to
il

2 have a larger sample, and it used procedures which ught be

< ,
more correct than the Trifunac and Brady relationship, thi s-

i

4 does not necessarily mean that this is a better relationshipi

!

5 to use in predicting re fe rence acceleration; and the Trifunac
!

6! and Brady was not necessarily overconservative.
'

7 For example , Agabasian (phonetic spelling) and
'

t

8 Associates did a study for Department of Energy in which they

9; compared the response spectrum associated with dif ferent

10
i intensities. to various design procedures.
l'

11 i And in that case thev found that the mean of
i

f

12 Trifunac and Brady and Reg Guide 160 tha t compared to the
i

: 13 intensity data they had, usually did not exceed the mean plus

Id
j one sigma at periods of interest.

15 And we felt that this was not overly conservative.
i

16 And, therefore, in using as a reference acceleration, we did
i,l

I7
i not feel that Murphy, O' Brien at this point supplants

I

I8 I Trifunac and Brady.
!

19 ' And finally, with regard to foundation dep th,

20 ' and reduction with dep th, taking into account reduction in

21 b dept i over shallow soil deposits , is a tricky procedure;
i

F
22

4 and in the past both the ACRS and the Staff had suggested this
b

23 i not be done, particularly in cases such as Davis-Besse.
.i

24 The Staff, in crder to help itself to evaluate
3 weral Reporters. inc.

c
what the situation would be, put tcgether a working group"

i

1

]
f
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|

I; and this was a seismologist, engineers with private management,
li

2 h to see if we come out with approaches , recommended approaches,

3 that helped assess the dif ferences between the various
|

4; design spectrum.
I

5 After a good deal of analysis in which we considered
i

6 most approaches, we came up with five approaches that we
;

7 thought would have value.

8| And'one of these, the first one, was:
i

9! Determine site-specific response spectrum from

10 strong motion records of appropriate magnitude and distance.

II The second would be to determine site-specific

12 response spectra from strong motion records of appropriate

f I3 intensity.

14
.

The third would be a non-seismological one: it
i
1

15 ' would be to reevaluate the original seismic structcre and

16 floor response spectra analysis, taking into account more

I7 realistic methods, and material properties.

18 The fourth, we thought it was necessary to reevaluate

I9 the OBE to see whether it mee ts the criteria in Appendix A

20 | which talks about the reasonability of reoccurrence of an

21 earthquake during the operating life of a plant.

22| And, fifth, we wanted to have a program to compare

h
23 the prcbability of the site-specific earthquake being

24 repeated at Sequoyah with that of the desien and other plants,
Act 1ers4 Reporters, Inc.

25 ' TVA plantes, in the region, designed in arco:: dance with the

I
.

i

|
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i

!

!
I standard review plan .

,
The applic ant, TVA, then submitted another report'

4
9
*J and af ter that there was more formal material sent to us ;

t

4 and today we are basing our review on that submitted reporti

!
5; and the other material which was transmitted ar.d has not yet

I

6! been dock eted.
!

7| And our review is based upon this material, and
I

8| we are waiting final submittal of material that has been
i

9: forwarded.

10 It is my understanding that TVA has done some

11 |
: additional work that they might present later on; but we have
i

12 not nad a chance to review that yet. It has not been submitted.

( 13 We have not reviewed it.

I4 And our conclusions are not based on any additional

15 material they might have.

16 To sum up, I guess you might say that the

I7 | aims of our review are threefold:

18 F irst , we'd like to make a realistic, conservative

19 | estimate of ground motion for the controlling earthquake.
I

20 [ Two, we'd_like to compare this estimate with the

21
i existing seismic design.
!

22 And, three, we'd like to determine the significance

23 || of any difference that might occur between the two.
;

24 ' The first problem that had to be resolved was
ee st Reoorter:, Inc. ,Ace

,

25 establishing the parameters of the site-specific earthquake.
C

|3
it

0
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i

I Now, it had been listed as an intensity-8, but

' !|j
,

we felt that it would be better if we could get a more
h

1 '

-] reliable and less controversial estimate of the earthquake.
!

4 By that I mean there had been controversy over

5 whether it's an intensity-8, whether it's a weak 8, or an
i

6 intensity-7-8.

7| And in conjunction with the fact that we had very
|

8| little intensity-data, strong motion records, at intensity-8; '

9| and if I am not mistaken, none, in the Western United States

10 at least on rock.

11
S o we felt if we could go to a magnf.cude estimate,

!

i
12 ' this might be better.

13

('_ Lucky for us at this time several seismologists

Id were developing techniques with which to evaluate intensity
i

15 ; data, not just peak intensity, but the whole intensity data;
!

16 | in order to come up with estimates of magnitude.
I

17 | Prof essors Nutwig (phonetic), Bollinger and Griffith,

I8 had come out with a paper that looked at several ways to

I9 | evaluate magnitude, in which they started out with an earthquake
.

20 for which they had both instrumental records and intensity

21 data; they developed a relationsnip; then went back and looked '

22 at those earthquakes to get historical data alone.

i

23 | And then they used these techniques and they
'

:1

24 ' observed data to predict what the magnitude was.
Aa -teral Reoorters. Inc.

25 i And they paid particular attention to the 1897
i

l

i
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Ij earthquake. thd the two techniques which they found the most
t,

2 reliable, both came up with estimates of mag itude 5.87 for
h

3 that earthquake.
I

4 We felt, we suggested that the ange of magnitudes

5; to be looked at were 5.8, plus or minus a half, or maybe 5.3
1

6f to 6.3.
|

7| So the next category we looked at was the distance,
i

8! epicentral distance, in looking at that strong motion record.
!

9| And then a study was done for Central U.S. in which
i

10 ' they came to the conclusion that maximum intensity was

II generally felt out to 20 to 25 kilometers.

12 So we suggested a look at records that are recorded

13( at distances of less than 20 to 25 kilometers.

Id And finally, since the conditions at the plant were

15 rock, we suggested that we confine ourselves to recordsi

|

16 | Which were recorded on rock.
II

I7 | Now, aside from taking into account the uncertainties

18 |
| in our characterization of the control earthquake, distance
1

I9 in magnitude, these ranges allow us to make sure we can get

20 at least an adequate amount of data.

21 In other words, the idea was if we could arrive

22| at some estimate without having to resort to some scaling

23 ||procedure, then we would avoid a lot of controversial scaling
h|

24 }w i neoonen, inc. ]i procedures that appear in the literature today.Ac,

25 ; In other words, we'd just take this data
1

!

|

|
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,

!

I and treat it as a data cet for questioning the uncertainty

2 and see what it would produce.

3 DR. MARK: Does it matter whether the thing is
i

4 deep or shallow?!

i

5! MR. REITER: We restricted ourselves to earthquakes
i

il
6 which are crustal or miderust to crustal size; not the deep

!

7 earthquake.

8! The estimated hypocentral depth of the earthquake,
!

9 the Giles County earthquake, according to Dr. Ballinger, wasi
I

10 ' like 15 kilometers; and the earthquakes that we looked at

II were in that range.

12 Another problem that we were interested in were

13q determining could we limit our examination to one particular

14 case, or one particular material used in construction?

15 And the reason I say that is that in the day,

16 when Sequoyah was designed, the damping value used at that
|

17 time were more conservative than the damping value which we

18 use today, as indicated in Reg Guide 161.

l9 And we felt that if we looked at the case where
,

!

20 the difference in damping was the least, then we'd be looking

21 at so-called worst-case, which would exaggerate the differences:i

22|| between the present design and design the way we do it accord-
,

23 ing to the site-specific earthquake.

24 | So this turned out to be for reinforced concrete,
Ac eral Rooorters, Inc. ,

25 , where presently we allow 7 percent damping, and Sequoyah
I

i
0

!|
!I
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i

i

l

I design 5 percent.
I

2[ And we'll show some examples later on for other
|

3 materials where the difference is larger.
I

4 So finally there are several soil supported

5: structures at Sequoyah, but the applicant in designing those
i

6 structures has used a very conservative technique, taking into
.

7' account amplification and as a result with fewer amplifications

8 of a factor of two or three times the original design.

9! For instance, sometning like .42G, instead of the
l

10 ' .18G that we used for rock structures.

II So in examining reinforced concrete we think we

12 are looking at the so-called worst case, for the differences

( 13 between the present, the design as it is now, and design

14 as it would be using a site-specific earthquake.

15 Applicant went out and tried to put together as

16 many earthquakes as they could that would fall within the

17 parameters we suggested.

18 And these, in a sense there's six records from

l9 | Western United States, and seven records from the very well
i

20 recorded sequence of earthquakes in Italy in 1976.

21 And we ended up with 26 records, that is, 13 sets

22 of horizontal components.

23 | The difficult study was to analyze and determine

24 | as to what distribution these particular sets of earthquakes
Acr eral Recorters, Inc.

25 ; and the data would fit; and it turned out that locnormal seems
!

~

l
.
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I

I| to fit; and from the lognormal distribution the applicant
l'

2 then calculated the 50th percentile and the 84th percentile

3U of the data set.
i

d ( Slide. )i

I

i
5 This line -- some of you may not be able to se.;

6 :i
!

it -- represents the maximum motion, and minimum (indicating),
t

7| this represents the 50th percentile, the 84th percentile.
I

8i The first decision Staff had to make was what do
!,

9| we consider an appropriate level of conservatism to characterize

10
i the size of the earthquake.
1

Il We decided an appropriate level would be the 84th

12 percentile.

.

( 13 The reason ve did this was several-fold:
'

-

I

14 One, in the computation of Reg Guide 160, although it
,

15 | was a slightly dif ferer.t method, the mean plus one sigma or
!

1. I6 the 84th percentile was the way in which the level chosen.

17 Two, in some site-specific studies we did in a

supportive way the mean plus one sigma to get the imp [ied level18

l9 | of testability. -

|
.

20 | And, finally, in a revision of the standard review

21 plan, which is now undergoing review, the mean plus one sigma '

22 is the implied level of testability.
'l

23 h So we have said in this case the appropriate level
'

il
24 h would be the 84th percentile.

era' Reoorters, tric. ]Act

25 | The next thing to do, we asked the Applicant:

h
r, 4
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I to compare the spectrum of existing design spectra to

2 h that 84th percentile.
i

3 And here we have a plot of that.

4
i (Slide.)
|
,

5j This bottom line (indicating) represents the 50th

6{ percentile; this dark line represents the 84th percentile;
i

7| and this dashed line represents the present Sequoyah design.
I
i

8' So we see that the present design exceeds the

9
! 84th percentile at periods greater than 3-1/2 seconds --
i

10 t greater than .35 seconds -- and at periods less than that.

Il tie 84th percentile exceeds design.

I2 ,
--

._

'

DR. MARH: You don't show on there what happens ,

- .
__ _

,

( 13 to that design at 7 percent?

Id MR. RIETER: Well, no.

15 What we are doing is we are comparing it from a

16 materials -- and it is an appropriate way to do, because the
|

17 materials, if we were doing it today we would use 7 percent

18 reinforced concrete.

I9 | But the applicant in looking at reinforced concrete
i

20 | used 5 percent.

21 So in order to compare it to the way we do it today,
,

22| the way it was done, we have to compare it to a particular

23 material.

24 ! That's why we chose to use 5 percent for Sequoyah
Acr wel Reconen, Inc. ,

25 | design, and 7 percent for the rest of them.

|
|
|
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I And again this represents the worst case.
n

2h For other types of materials the differences are
,I

3 greater, such that this (indicating) would shrink down.

4 I think maybe I'll be able to clarify that later.

5 MR. ZUDANS: Well, it really means that the

6; present Sequoyah design as recorded there for 7 perdent, you

7 would have larger red areas there than there are now?
!

8I MR. REITER: In other words if 7 percent was used
!

9 |: in the design for reinforced concrete, then this red are a
|

10 (indicating) would be larger.

II I am sorry -- it would be less.

12 ! ( Chorus of " larger".)

I3
( MR. REITER: Okay.

Id If they used like 1 percent or 2 percent that

15
; would shrink away.
I

16 One way of looking at this is to plot how
|

I7 ! the Sequoyah design fits . into the percentile distribution;

18 in other words, here is the 50th, here is the 84th, and at .1
I

l9 ; second, where does the present design lie? Okay?

!

20 | At .06 seconds, where does the present design lie?

2I And here is a representation of that.

22 | CSlide.)
!

'31j Okay?*

'l
24 h What do we have here? We have a plot of periods ,

an mo nwomn. w. 9
25 short periods and long periods, anc these are the percentiles ,

!

I
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|
|
!

I !| the 50th percentile and the 84th percentile. These are the
n

2 h percentiles as determined by our data set.

,n
*q Plotted over that are where the present design

o

4| spectra would lie -- and please excuse -- we have Belefonte

5 ! and Watts Bar here, and we are concerned with Sequoyah.

6; We see that at periods less than .35 seconds,

7| Sequoyah design falls below the 84th percentile.

8 You might say on the average in these periods it's
i

9i around .the 74th percentile; and the worst-case is around

10 .06 seconds, where it's at around the 67th percentile.
,

I

11 Turning to acceleration, the worst-case is such

12 that it has an acceleration of .18G, while the 84th percentile

( is something like .28G.13

I# MR. TRIFUNAC: A question?

15 : MR. REITER: Yuh?
i

I0 | MR. TRIFUNAC: What is the fundamental period of
i

I7 the containment?
I

18 | MR. REITER: Okay.
:

!

19 | The periods that we are interested in are
i

20 generally periods less than half a second.

2I And fundamental periods of containment are
!

22 usually between 2 and 9 Hertz, which means .5 and .11 seconds.

23 MR. TRIFUNAC: But I mean Sequoyah?
:

#| MR. REITER: At Sequoyah.
Act grat Reporters, Inc. ,

25 ' I don't have a natural plot, but we have assumed
,

i

I
'

l
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i

i

1 ;a that this ( indicating) of interest; we have assumed that
>i

2 everything less than .5 seconds is the area we are concerned
i

'!

3, ab out . The fact that this is exceeded over here (indicating)

i

4; -- there are no structures within this particular period.
|

!

5! Perhaps the people from TVA might answer that,
;

6' be able to answer that later on, what the exact period is.

7 But we looked at and saw various fundamental modes
i

8| between 2 and 9 Hertz, .5 and .11 seconds.
!

9! And there were higher modes at shorter periods,
i
!

10 To give you an example --

11 (Slide.)

12 -- in reinforced concrete, here is an example

( 13 looking at welded steel,
_

14 And again, here is the 50th percentile data,

15 here is the 84th percentile data; this dark line represents

16 Sequoyah; and you see the situation is a lot better; and that
i

17 the periods where there's less need for a percentile or

18 |- periods less than .08 seconds, and the worst-case is around

19 1 .95 seconds, around the 74th percentile.
I

20 | So this is just to show that in the worst-case

21 would be the reinforced concrete case.

22 DR. ZUDANS: Question at this point:
i

|

23 | Is the 84th percentile .line in this case the same
!

24 as the previous graph?
Aa wei n m o m n. i x.

25 MR. REITER: No. It's a different set of data.
!

O

1 !
L
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,

I| MR. REITER: These are 4 percent damping data,
n

2 because that is whr.we would use today. And the other was
!

3 7 percent damping data.
|

4| MR. ZUDANS: Okay.
!

5i If the 84th percentile line is -- corresponds to
I

6 4 percent, then?

7 MR. REITER: Right.

8i This corresponds to the data which we would use
l

I

9| in evaluating welded steel structure today. The damping
i

10 associated with that.

II MR. ZUDANS: All right.

12 MR. REITER: Again, what we are comparing here
i

( 13 is the way we would do it today, taking into account the

Id site-specific earthquake and the damping with the way they did

15
i it then.

16 We think that's the appropriate comparison.

I7 Applicant contends the way that we suggested is

18 the inappropriate way, and they though it might be more

I9 appropriate to follow the procedures used in defining Reg
,

20 i Guide 160.
i

21 And that procedure said, let's take the acceleration

22{ records, the time history, scale them all to peak acceleration,l

d
23 | and then compute the response spectra of those, and compute

i

24 ! the 50th and 84th percentile.
. Acr was Reoorters. Inc.

25 ; In other words, you are taking the spectra and

!,
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I| and befc _e you compute the percentiles normalizing them,
!!

2h at very high frequencies in the same spectral accelerations;
.I

I

3j and when you do that, it turns out the sequoyah design
II

4| exceeds everywhere the 84th percentile.
!

5 We did not think it was appropriate in this case

6' to do that because of the nature of the problem we were trying

i

7i to solve.
I,

8
! Reg Guide 160 in trying to determine a standard
|

9, spectrum shape, which can be moved up and down with various
!

10 ' reference accelerations in order to take in to account

II different earthquake sizes.

12 | And Reg Guide 160 was determined from earthquakes
I

( 13 of different sizes, different epicentral distances, different

I4 site conditions.

15 In this case we are trying to pursue a site-

16 specific earthquake. We are not after any particular shape.

17 We are trying to get distribution of spectral accelerations

18 at each particular frequency; and we thought that it was not

l9 | necessary to go through the intermediate step, but we could
{

20 | treat the data directly.

21 The next question that came up was what was the

22| significance of the differences? How do we assess them?

b
23 !I Now, we felt that the best way to do this would

a

i24 ! be probability. And the reason is the probabilistic technique
Acr 1eral Reporters, Iric.

25 ! represents open and systematic ways that arrive at a
I
,
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I
i

i
!

l|
[ conclusion of assessing the differences.
a

2h Now there is some criticism of probabilistic
!

3 techniques in the past and now in the Lewis (phonetic) report.
I

4
j Specifically that report talked about
!

5; over-reliance on absolute probabilities, it talked about lack
'

6 of data, it talked about inadequacy of consequence models;
!

7| in the earthquake field it talked about the inadequacy of
,

8|I structural performance apart from determining what the risk
|

9 was; and in this study, however, we are not concerning ourselves
!

10 i with absolute prob abilities.

II We are concerning ourselves with the relative

12 prob abilities .
;

{ 13 We are not concerning ourselves with structural
,

Id pe rformance ; we are concerning ourselves with seismic

15 haz ard , that is, the occurrence of the earthquake.

16 And, finally, we in all cases are rdLy ing on data

17 and in every step along the way we have seen, compared what

18 the results are to diat they should tell us , and conducted --

I9 | the applicant conducted extensive parametric tests to see
1

20 what the effects of change in the various parameters would be.

21 In seismic hazard computations we had various

22|| types of inputs : one thing we need are the earthquake

h
23 ! activity levels for the host techtenic province and that

!

24 I surrounding it; and these items (indica ting ) .
Acr 'eral Aeoonen, Inc ,

25 | And a critical assumption was the upper intensity

.
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||

I cutoff, and there applicant assumed that the maximum historical

,:
' j: intensity except in the host province was 9 rather than 8.

,d.

"1 They were trying to be conservative.
3
r

#j An additional f actor you need is the intensity

5! fall-off with distance, for this this we used the very well
i

6 h studied fall-of f distance study of the 1886 Charleston
i

7! earthquake.
!

8{ Then you had to convert intensities to peak
!

9 accelerations.
|

10 And in that case we used Murphy and O'Brien rather

11
than Trif unac and Brady.

12 The reason we did this is for the very same reason

13
^

( that we didn't use it before, namely, this case we are not

I# looking at one single value reference acceleration -- we

15 ' could have used Reg Guide 160 -- but we are looking for'

16 a statistical well-distributed log from a large data set for

I7 correlation between peak accelerations and intensity.

I8 [ And for this particular application we thought it
i

19 might be preferable to to use Murphy and O'Brien. Trifunac

20 | and Brady in the original calculation does not estimate

21 dispersion.

22| Four, peak accelerations were converted to spectral

l
23 | accelerations at selected periods utilizing amplification

!
24 factors that we had found, or applicant had found or studied

Ace * *eral Reporters, Inc.

25 in the spectra.
V
i

'

i
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!

I
I
,

I| And, five, each one of these parameters had
!

2 associated with it a dispersion, not to say there was a
1

3 one value or single value developed, but every factor of

4
j dispersion that was described by a standard deviation; and
!

5 each one of these dispersions were combined in the final

6 dispersion by standard deviation.
,

i

7| One way of looking at it: this allowed the
!

8 existence of very large peak accelerations for practically

9 any given intensity.

10 '
t DR. MARK: Could I ask, you are now back to using

II }I intensities rather than magnitude?

12 MR. REITER: Right.

( 13 DR. MARK: Does that 9 go with the 6.3 magnitude?

Id MR. REITER: It's hard to predict -- there are

IS various kinds of relationships to what might go.

16 DR. MARK: Well, you used one already to --
I

I

I7 | MR. REITER: But, no, there we did not use any

18 |
| correlation between peak intensity and magnitude.
I

I9 ! There we went to this specific earthquake, and
i

20 | said, let's not worry about the peak intensity; let's look
i

2I at the distribution of intensity over the whole area.

22
| Let's take a look it the way that intensity falls

23
|

over distance,
i

#
Let's take a look at the way the intensity described

Aw 'eral Reoorters. Inc. j

25 | in the total epicentral -- what they call the isosi::amal
i
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1 fault area let's look at a total belt area.--

.

1
2 Those are the kinds of ways we arrived at intensity

3 8, not the simplistic conversion from epicentral intensity

i
4 to magnitude.

5 We tried to avoid that.

6i And in this case we are trying to compute it

7 using intensities and converting intensities to acceleration

8I by conversion.
!

9I Now, theoretic ally , if we had analyses, like the
|

10 1897 earthquake, for a whole series of earthquakes in the

II Eastern United States, and we could do this whole technique,
;

12 ' program, directly in magnitude rather than intensity. |

[ I3 But we don 't have that.

14 DR. MARK: Okay. '

15 Well, another question: that phrase in the heading,

16 " seismic hazard" -- it's a rather frightening picture; what

17 does it mean?

18 It means the probability of exceedance of some

I9 | estimates made with a particular set of data?
|

20 t MR. REITER: Seismic hazard is used here in
i

21 contrast to seismic risk.

22 Now within the engineering and seismological

23 I community we tend to separate those two.

24 Seismic risk refers to the danger that might occur,

A cs wal Recorters, Inc. ,

25 because of an earthquake occurring and the collapse of somei

|

|

| |

l
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I

l structure.

2 It's not only the earthquake occurrence, but it's
il

3 the consequence.

i

4; Seismic hazard, on the contrary, refers just
|

'

5 to the earthquake occurrence alone.

!6 In our particular case it's the hazard associated

7| or the risk associated with a particular spectrum being
i

I

8i exceeded,
i
!

9 DR. MARK: All right.

10 Well, it's a probability, is it not?

II MR. REITER: Right.

12 DR. MARK: To perceive some spectra?

(~ 13 MR. REITER: Right .(

I4 DR. MARK: And the spectrum is something that
i

15 | you have manipulated?

16 || MR. REITER: Right.
|

I7 | DR. MARK: Which may or may not be hazardous?

18 MR. REITER: No.

I9 | Hazard is used in a relative and not in an absolute
|

20 | way. Hazard could be very low and it could be very high,

21 DR. MARK: I think it's a phrase that bothered me '

|
22 in reading.the SER a great deal. It was made clear in a couple:

l

23 ! of places that it didn' t -- shouldn't be correlated with
!

24 ' risk, but only a comparison of two procadures.
Aa serai Reporters, Inc. |

25 MR. REITER: Right.

!
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I !, DR. MARK: The chance of exceeding some assumed --
h

2h MR. REITER: Right.

3 DR. MARK: -- specification; a specification that's
i

4| very complicated.
!

5, MR. REITER: Right.
!

6 Well, I guess we could say that risk also can
I

7i have negative connotations. There are risk calculations, but

8, the risks being very low. Y ou have a calculation how it can
!

9{ be very low and how it can be very great.
I

10 But in recent years there have been attempts

11 to separate the two.

12 DR. MARK: All right.

13( If this is very firmly understood and it's very

Id specific , non-dictionary significance, that's fine; I guess.

15 ; As long as it's understood by everyone.

16 But I am sure it won't be by Mr. Cronkite.

I7 , .MR. ZUDANS: I'd like to ask in the same vein:

18 According to your explanation I understand how

I9 I the -- it's synonymous with the probability of exceedance?

20 MR. REITER: Right.
i

21 | MR. ZUDANS: So why didn't you use probability of

22 exceedance?

23
| MR. REITER: Because " hazard" is a one-word way of

24 |i saying the same thing.
ac. wei neconen inc. ]

25 ! MR. ZUDANS: But " hazard" has an implication, and
i
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I that implication is not very nice.

2 MR. REITER: Excuse me, but I have just used a
e

,d
term which is in wide use in the engineering, seismological*

4 community.
i

!

5 And there is some sort of a clarification. We
,

h
6 don' t mean ta e connotation of a hazard.

,

7f DR. MARK: I think there's a case for a little

8|| concern here. Maybe every other time the phrase is used,
!

9 there should be an asterisk and a footnote at the bottom ofj

|

10 thapage that says what is meant.

II (Laughter.)

12 DR. MARK: And any document that should fall into

I3( the hands of people who don't know, would at least understand

Id the phrase.

15 (Laughter.)

16 MR. REITER: The probabilities of exceedance

17 for hazards were computed with input parameters and a hazard

18 I code put together by Ross McGuire. It's a very widely used
|

I9 ! curve, code, and has been studied extensively.
!

20 | And here are some of the results that would come

21 out from those computations.
I

22 'l
| (Slide.)

1
23 And these represent a series of uniform ha::ard

24
l response spectra. And these hazard response spectrz have

Aa 1eral Reoorten, Inc. ,
-4numbers associated with them, 10-5, 10 et cetera: and'S'

,

!
*

i

1

I
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l
I j.

d this means that this response spectra indicated by 10-5
.I:1

|| has a 10-5 chance of occurring, of being exceeded at the

,1
Sequoya site,*

i

4{ DR. MARK: In any time frame, or ever?

!

5| MR. REITER: This is annual hazard.

!6! DR. MARK: Annual.

7| It excludes the possibility of earthquakes of
!

8) intensity-10?

9! MR. REITER: Intensity-9. The site region takes
|

10 into account intensity-9.

II And by the way we did do sensitivity tests to look
|

12 ' at the effect of various levels of cutoffs, looked at the

' 13 effects of various occurrence rates; we looked -- applicant

Id looked at effects of various G values, to see what effect

15 | this would have upon our results.

16 | And I'll get to that in a minute.i

17 There's a very important aspect to that, I'd like

I0 to point it out.
~

I9 | If we compare -- in other words, here are the
!

20 | uniform hazard response spectra and/or the various levels

21 of design spe-tra that fit in in accordance with that.

22
i And let me try and explain this complicated plot
i

23
| here:

i
24 h These lines, these very simple lines, represent

Ac terat Reoorters, Inc. '

25 | the simplified uniform hazard response spectra -- okay.
i



jrbl36 137

I, The dashed line represents the stress design.
,i

2 The heavy line represents the 84th percentile, what we call

,.
the site-specific earthquake; and again, the red represents*

!
4

i the place where this earthquake is exceeded or where it exceeds
|

5i the 84th percentile; and finally applicant also put in here

6' a fifth band curve which is the procedure outlined in the
i

7 present standard review plan.

8j To get an idea of where we are in terms of
i

9! absolute hazard, the present design falls in the periods of
!

10 ' interest, which is about half a second; it falls somewhere

Il around 10-3,
i

12 ! The 84th percentile falls somewhere between

I3 and so does this (indicating).1

Id 10-3 and 10-4 are the kind of numbers that we

15 , get from other studies of seismic risk in Eastern United States

16 for intensity 7-8 or intensity 8.

I7 | (Slide . )

18 This particular set of calculations, the

I9
.

Sequoyah design had an average risk of 9 x 10-4 or almost
|

20 | 10
~

.

!i
21 l

The site specific earthquake had an average risk

22 of exceedance of 4.7 x 10-4
;

23
| And Phipps Bend, 2.3 x 10-4

24 i Again, this range seems to be the kind of numbers
Acr *eret Reporters, Inc. ,

25 | we get when we do the different calculations using differant

!
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l

I|| programs, alsc.
,

t - _ __.

2
!; If we look at the relative value , the
:

1
relative seismic hasard, that is the difference of the ratio-

i

4
i -- then we find on the average -- it's the average of the

5 ratio -- that the Sequoyah design is on the average, has

6' twice the amount of seismic hazard associated with it than

i
7! the site-specific earthquake .

I
i

8| Specifically this ranges from anywhere from
l

9
i .9 to 3.1; the worst-case being at .066.

10 '
! In other words, a factor of like two to three

I11 ' between the hazards at the present design versus the hazards

12 in the site-specific earthquake.

I3 And compared to the Phipps Bend site, then the

Id hazard at Phipps Bend -- or at Sequoyah -- is around five

15 ; fives the hazard at Phipps Bend, ranging fron 2.4 to 8.7;

16 the worst-case again being at .067.

17 Well, there's some conclusions we might want to

18 | draw from this:
|

I9 ! One is that factors of two or three between the

20 present design and site-specific earthquake are really very

21 | small when compared to the absolute risk, which is somewhere
i

-322 [ of the order of 10-4, 10 ,

|

23 | Another thing is if we would do a similar kind of

24 ! evaluation for a whole string of plants in the Eastern United
Acr oral Reporters. Inc.

25 States, we would find that the variations were at least a
i

|

i

I i
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I factor of two and three, going from one plant to another.

3
2p In other words, the kind of variation we see here,

d
3 '| factors of two or three, is not outside the probable variation

I

4
i for a plant in the Eastern United States.
!

5 We asked applicant to address what was the
!

6 possibility that our data set might be incorrect?

7| In other words from the 26 earthquakes we put
!

8 together, tomorrow another earthquake occurs, the next day

9 another earthquake occurs that was in the magnitude and
i

10 epicentral distance and site conditions we designed for, what;

II effect would that have upon our calculation of the spectra?

12 ' And the applicant then took the worst set of
i

( 13 records, and I mean the strongest set of motion on the record,

Id and that was for a magnitude 6.2 event that occurred in

15 Italy, and they took that data set, multiplied it by four,

16 and added those eight components of the already 26 components.

17 So suppose we had an extreme case and all of a

18 sudden we got a whole bunch of high records, and the 50th,

I9 ! the 84th percentiles were computed from that exaggerated
,

20 | data set.

21 |1 And this heavy line --

l
22 (Slide.)

23 -- represents the 50th percentile, and this
!

24 |lI heavy line represents the 84th percentile.
Ace yet Reoorters. Inc. ,

25 Well, if we over-plot the present Sequoyah design
i

.

!
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i

!

l
I in this, we see that although the position of this vis a vis

i:

2 l! the 84th percentile has changed, we still would fall above

3 the 50th percentile and the worst-case, instead of being

4
i the 67th percentile, now comes down to about the 54th or

5| 55th percentile.

i6- We think this is an extreme case. Our examination
|

7| of the data set at Italy and other earthquake sequences
:

8| indicates that we don't get data that's only large or high
I

t

9{ or of strong motion; usually we get data that n both high
.

10 and low and somewhere in between.

II In that case you are really going to get -- you
:

12 | ertainly will get records from strong ground motion, but

( 13 you certainly will get records showing less and the same.

Id So this sensitivity test really tests and extremc

15 case of the addition of high records alone.

16 To calculate the probability between the differencei

{

I7 in noismic hazards between the present design and this

IO newly-calculated 54th percentile -T the average seismic hazard
i

I9 it's something like 5-1/2 times greater than the 84th
I .

20 percentile.

21 To calculate curves for what the OBE is, which

22 in this case is one-half the SEE, and it turns out that ,

23 !| it's somewhere between 150 to 300 years.
!

24 And the criteria for the OBE is Appendix A, it
i

Ac. wei neoorteri. inc.

25 states it should be that earthquake which has reasonable

|

i

|
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!

1 |, chance of occurring during the lifetime of the plant, and

2 ,' we think that fits in that definition.
1

3j The next question I'd like to address is determina-
1

4 tion of records based on intensity.
|

5 In other words, suppose we try to corpute a spectra

6 based on intensity not magnitude?
,

7: And I think that if we did that, we went out and
I
,

8; calculated what the intensity -- the records for intensity 8
i

9 earthquake would be, I think they would most likely be greater
!

10 than that calculated for the maximum of 5.8.
II For example, here are --

12 (Slide.)

(._ 13 -- here's one way of looking at intensity data,

14 is to take the terms of intensity using Trifunac and

15
i Brady and Reg Guide 160, and we could characterize the various
|

16 designs by how it would fit according to that proced ure .

17 Well, the Sequoyah design f or reinforced concrete

18 would be approximately what we would expect from intensity 7,
i

19 f utilizing this procedure, Trifunac and Brady and Reg Guide 160.
!

20 , The site-specific earthquake would be a practically

21 7-8.

22 i And, of course, the Phipps Bend would be an 8.
|

23 l
I So we have a difference between 7, 7-8 and 8.

I

N

24 h And the question we tried to answer and it's not
Acr 'eral Reporters, Ire, ;l

25 easy to do that, but we think we could point at some reasons

'|
,

.
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l
:

1 as to what might be the difference,

l!

2 |! One, there is little or no data on intensity 8,
!i
s

2 >l particularly on rock.
J

d
4; Most of the intensity acceleraticn curves are

.

,

5i based upon recordiag of larger earthquakes or more intensity,
i

6 Two, this Giles County earthquake, there is a

i

7| strong suggestion it may have been a weak 8.

8 There are some people evaluating the earthquake
i

9, suggested it's really hard to pinpoint that; we do know

10 that in intensity evaluations of the Eastern United States

:

11 somehow intensities have been carried out dif ferently than

12 | intensity evaluations in the West.

( ~ In the East the evaluators often picked the13

:

14 worst-case or the case of the maximum epicentral intensity, '

15 | while in the West, they very of ten take the mode of the

16 intensity in the ipicentral region, and pick that our rather

17 1 than the worst case.
I

18 | And finally there is a difference in site conditions.
I
I

19 , We think that the procedure which the applicant

!
20 i has done here represents a systematic way to take into account

21 all these factors.

22 And we think that it ends up in a better way of

23 1 depicting ground motion for the reoccurrence of the 1897
i

24 i e arthquake .

mi neoorms. inc. ||Ao

25 , Now, to sumnarize our conclusions --
,

I
i

|

1
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!
!

I
l-

1I (Slide.)

2 -- for reinforced concrete the present design at

3 Sequoyah represents a more than median description of the

d controlling site-specific ground motion.
!

5 For reinforced concrete, the differences in
!

6' siesmic hazard are factors of 2 and 3.
i

7' And this seems very small when compared to the absolute

8' seismic hazard, which is somewhere on the order of 10-3 cr
!.

9 10-4.

I

10 Three, in our judgment there already exist variations,

II in seismic hazard associated with design spectra for other

12 plants in the Eastern United States that very likely exceed

( 13 factors of 2 or 3.

Id And, finally, we have done all these calculations
: -

15 for reinforced concrete and this represents a worst-case, andI

I

16 | the difference in seismic hazard would be even less for other
i

17 materials.
I

18 | Taking all these into account, we concluded that
|

l9 | while there may be differences in the spectra, the differences
!

20 between the hazards associated with the site-specific spectrum
i

21 ! and the present design spectrum, are not substantial.

22 | DR. MARK: I guess when I first read it and I am1

23 | not sure if it may still be true, I found the last sentence
i

24h in conclusion-2 just a little troublesome,
w we neconen, inc.

25 It's only a matter of semantics, but
i

|

|
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i

I

I

I! I wonder if you might have better said, that a factor of two
h

2 h or three is small when considered on the scale of the hazard,
!!

3 which is 10-4 or 10-3,

4 Again, a lay reader like myself, thinks that

5, 2 is a lot bigger than 10-3,
i

6' MR. REITER: Thank you.
I

7 DR. MARK: Another question:

8; Somewhere in the SER it says there are relatively
!

9! few recordings of strong ground motion, intensity 8; and none
!

10 in the Western United States.

I MR. REITER: Not on rock, I think it says not on

I2 rock in the Western United States.

13( DR. MARK: Recorded at rock sites.

I4 Okay.

15 Now, that is what it should be. Do you have any

16 in the East?

I7 MR. REITER: There are very few recordings in the

18 East of any. I think as of now there are maybe 5 or 6 or 7
|

l9 ! spectra at all in the East. Those are for small earthquakes,

20 magnitude of 4.

21 DR. MARK: Fine.

22 That gets a little closer to what I thought. This 4

i

23 | sentence, then, which is on page 2-24, is what I find diffi-
t

2# culty with.
wei neoorms. Inc. IAce

25 MR. REITER: Right?

i

e
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i

I

!
i

I! DR. MARK: There are relatively few recordings of

2 i,i strong ground motion, intensity 8, and none at least in the

i
3 ] Western U.S. recorded at rock sites.

4, But also there's none in the East, either.
i

5 MR. REITER: Well, I think somewhere before I

6 discussed why the use of Western U.S. data, and --
,

7| DR. MARK: But I am saying there aren't even any
|

8| in the West.

!
9 MR. REITER: Right.

10 | DR. MARK: There should be "aren't any in the East."

Il MR. REITER: Right .
I

12 MR. ZUDANS: May I ask a question?

( 13 DR. MARK: Yes.
'

14 MR. ZUDANS: All the statistics you have done in

15 connection with these slides that you showed were based on the

16 | 13 sample earthquakes; that was the population of all your

17 statistics?

18 MR. REITER: 26.

19 i MR. ZUDANS: 26,

20 What kind of statistics can really you get from a

21 sample of 26 that you could believe on your results?

22 | MR. REITER: Well, granted it can certainly be ai

23 | lot less, you know, if we had 182 or 150 records -- I think
i

24 ! in Reg Guide 1.60 the total number of records used was something
Aa ' era 6 Reoorters, Inc. '

25 on the order of 20 to 30 or something like that.

I

I
i

i
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!
!

:
1 One thit.g we asked the applicant to consider,

'!
2 was was there any way to determine confidence limits on the

1

2L calculations,

i

4 and we had a discussion with the applicant and!

i
5! their consultant, Dr. Cornell, at MIT; and both a greed that

6| it was a very difficult thing to do.
:

7| We have I might point out, made a formal request
i

|

B' to Sandia Laboratories as to ways to go about to estimate
I

9 confidence levels based on these kinds of probabilistic
i

10 calculations.i

II They have suggested several alternatives which

12 are not trivial to apply and we are presently evaluating

([ 13 them.

Id The way that we thought we could estimate the

i
15 confidence at this point, the most relevant way, was to

16
'

conduct a sensitivity test.
ii

I7 | MR. ZUDANS: And you did the confidence -- estimate
I

18 -- would you expect all the results would be within the

I9 ! confidence limita?
|

20 | In other words, there will be no real possibility

21 | to make a distinction between one and the other, because theyi

!

22 would be so great you couldn't make any conclusion?
|

23
| MR. REITER: I don't think we arrived at that

*l
24! conclusion.

Ao r.i neoorms. inc.

25 I might say we did not, and the applicant did not

|
|

h
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i

I approach this in a brute, number-crunching way. At every point
'!.

2[ in the way we examined every assumption, to see how that

2 ]l
'

assumption conpared to what we know as seismologists or
1

4; engineers.

5! And we proceeded very carefully at each step.
!

6 And we conducted tests to see the effect.

7 One thing I forgot to point out was that
t

8| when we varied the input parameters, sometimes we got
!

9| variations of seismic hazard that were greater than an order
I

10 of magnitude.:

!

II | For some calculations instead of.being 10-3
i

12 it was 10-4 or even less than that.

| 13 '

However, the important thing was that no matter
-

i

14 what these variations were, the relative seismic hazard, what

15 | we are atmar here, was very stable; it maybe varied from 2.1,

|

16 to 2.3, when the actual hazard may have varied a factor
i

17 of 20 to 30.

18 MR. ZUDANS: To explain to me at least, what

19 : is the meaning of this relative hazard?
|

20 | Does it have any physical meaning at all?
i

2I MR. REITER: Yes.

22
! MR. ZUDANS: In what way?
l

23
| MR. REITER: To me it tells me that we are designing

2# for rare events, and that these rare events, although one may
Acr *eral Reoorters, Inc.

25 ; be different from the other, they are so rare that the

,

i i

!
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I

I

IO differences between those events as compared to the aPsolute
!|

2E hazard, whatever it is, are small.
1

3 MR. ZUDANS: Let me qualify why I asked the
!i

4 question.

5: If you took one little hazard, what you call 10-4,

6 and take a given structure from that, it may mean nothing --

7 take a given structure subjected to that, it may result in

8 zero damage.
!

9: MR. REITER: Right.
!

10 MR. ZUDANS: You can take another one which you

II -3label as twice as large a hazard, 10 and that may wind it,

12 out completely. It's structure-dependent.

13{ So that then your hazar'd would appear on the paper
Id like 1 to 2, 2 to 1; in reality, it would be infinity into

15 , zero.
!

16
i MR. REITER: We have not talked about structural

17 performance. We are talking about ground motion here.

18 We have not used the word " risk".
i

l9 MR. ZUDANS: Okay, I give you credit for that.,

20 You are quite right, you just look at the ground motion;

21 i but the ultimate objective is not the ground motion.
I

22 O MR. REITER: Right.
l'
I

23 f MR. ZUDANS: Therefore your 2 to 3 is really
1

24 meaningless unless you can show this indeed does not lead to
Ace wal Aeoonm. Inc. j

25 ;| damage and the other one leads to damage.
I!
e
r
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I Both should be sampled.
,

2| MR. REITER: I repeat we have not taken into
1

3j account structural performance, and we have concerned ourselves

#
,

with ground motion and seismic hazard in this case.

5 MR. ZUDANS: Okay, I cannot take that away from
!

6 you.

7{ I like to have another question.
!

8 DR. MARK: Yes.

9| MR. ZUDANS: Two pages, 9 and 12, and you did

10 some different inquiries and you explained it, but I didn't
i

11 1 quite understand it.

12 |
'

In one case you had a red zone and the other you
|

( I3 ! didn't.
_

'I#
! MR. REITER: Okay.
1

15 9 and 12. Okay.
!

16 | (Slide.)
il

17 This is the way which we think is the acceptable
,

I8 way of doing site specific spectra.

19 ; And the red zone represents the place where the

20 ! design which we consider appropriate at the 84th percentile

21 exceeds the present design.

22 Now, there's another way to do this:
!

23 | And that is a procedure of normalizing the data

24 first to the same peak acceleration. And this is the way
Ac. ,mi neoorms, inc.

25
; applicant felt would be more appropriate.
I

I
'

a
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I| To do it that ' ay then there is no red zone becausew
:\

'l the present design exceeds the 84 percentile over every'
;

,, 1 -

material."

I

d| MR. ZUDANS: Where is this anchoring, at which
!

S point?
!

6 MR. REITER: If you notice, 84th percentile, 50th

7 percentile?

8 MR. ZUDANS: Right.
!

9 j MR. REITER: They've reached the high frequency,
i

10 ' they probe each other. And I think it works mathematically

11 that if you anchor one history and take another time history

12 and normalize them to the same peak acceleration and then

( I3 compute response spectra at zero period they have the same

Id response spectra.
,

15 MR. ZUDANS: But in this case Sequoya was not

16 ' anchored at the same point.

I7 MR. REITER: The present design was not touched.

18 This is a fix. This is a gimmick.

' MR. ZUDANS: I se.
!

20 | MR. REITER: This is ways of treating the data.

2I MR. ZUDANS: Okay.

22 Now you have turned around and did the same thing

23 | to Sequoyah, you will get the same kind of curve you get on

24 97
Act wal Recorwrs, Inc '

25 [ MR. REITER: You also anchor Sequoyah back; right?
|
!

'

I
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,

I

l( I guess what we are talking about is this curve
4

2 that indicates Sequoyah is the same curve that appears on

3 9. Exactly the same curve.
i

4 But these two curves, and these two curves, are

5' derived in different manners.

6 In this manner the data is treated as an ensemble

7 without any normalization, and we compute the 50th and 84th

8 percentile.
|
i

9j In this particular technique before the data is

10 ' treated as an ensemble, the time history is first normalized

Il for peak acceleration. And I am saying that's equivalent to

12 I taking the spectra and anchoring it at the very high frequencies.
!

13 So it's a matter of the way we treat the data, or the way the,

14 data is treated.

15 | MR. CATTON: Which way is correct?

16 MR. REITER: We think that the first way is correct.

17 But this particular case for a site-specific

18 ear thquake , we are not interested in the spectral shape, but
i

19 ! we are interested in distribution of spectral accelerations
1

20 at each particular period we think the data should be treated
!

21 | as an ensemble.
:

22| This par ticular technique with the da ta used in

|l'

23 h Reg Cu'de 1. 60 -- and there the goal was dif ferent -- there the
0

24 0 goal was to arrive a t a standard shape which could be used
Ace wel Reco,.srs, Inc.

25 and moved up and down depending on the size of the earthquake.
>

j

|
1

i '

!
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i

1h DR. CATTON: What if neither is correct?
U

2 j! MR. REITER: Tha t's always a pos sibility.

1

3 DR. CATTON: Or do I pick the method that my

1
4; design will stand?

I

5' MR. REITER: Well, we in this case had examined

6 two possibili tie s, and we think the one is more conservative

7 and more appropriate; not because it's more conserva tive, but
'

8, more appropria te.
i

9| MR. ZUDANS: Now is it also true from what I read
i
>

10 i from your specifications tha t as far as steel structures are
!

11 concerned you would always be about 84th percentile, regardless

12 which way you make this pre senta tion?

( 13 MR. REITER: Well, the steel structures -- the
:

14 situation would not be as bad with concrete structures -- |

15 and here's the concrete representa tion again --

16 (Slide.)

17 -- looking at where the Sequoyah design fits

I

18 ! in terms of the percentiles of the data; we see here at the
i

l

19 ! 84th percentile, and worst-case at 67th percentile.

i

20 i With welded steel structures, which have -- the

21 Sequoyah goes below the 84 th percentile at periods less than

22 .08 seconds, and the worst-case is around 74 percent.

23 Again the reason for this is the comparison of

24 ! the damping values used by the applicant to design versus the
Acs oral Reoorters, Inc. '

25 damping values we have today.

i
t

i

! '
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I! And reinforced concrete generally applicant used
il

,'
' |;j more conservative design, and the case where the massive

H

2 conserva tism was lea st -- was in reinforced concrete, and

1

4 tha t would represent in some case, the worst case.

5| MR. ZUDANS: Thank you,

i
6 MR. WHITE: Could you find Slide No. 7?

7 MR. REITEP: Yes, sir.

8| (Slide. )
i

9! MR. WHITE: John Noiman (phonetic spelling)
!

10 ' sought some data once, and he looked for a while and he said,
'

II well, these are all in the same plain.
4

l
I2 I (Laughter. )

( 13 With only 26 curves you don't like to throw any

Id away, but is it conceivable that by looking at the conditions

15 | under which those extreme records were obtained, the highest

16 and the lowest, you might find some reason for discarding

I7 them; which would make your plot just a little bit more

18 compact.

I9 ! MR. REITER: Well, the interesting thing is that
I
:

20 | the highest and the lowest were both recorded at the same

21 | sites. One was a maximum of 6.2 and the other was a maximum >

l

22|| of five-point-something.
| |

23|| I wish there was some way we could really shrink

24 ! that data -- we had lots and lots of records and could just
eni neconm inc. |Aa

25 ;| look at some earthquakes and deal with that.

|I
'

.
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|
,

l|
| But unf or tuna tely we can ' t. It is the nature of the
1

2 data -- and I think we are very happy that in those confines

2 we still can get 26 records.

d
; I point out again in Reg Guide 1.60 the number
i

5 ased there, we covered a whole range of magnitudes and site

6 conditions, was not any grea ter.

7| I just mention that we used U.S. data and Italian
!

B, data -- some of you may be interested in how the U.S. data
!

9{ and Italian da ta compare.

10 And I have some slides here, but the interesting

11 thing there was some dif ference in the mean. The mean
,

|

12 ' of the Western U. S. data was slightly higher than the mean

13
( of the Italian da ta.

Id But interesting enough, the B-plus-one-sigma

15 ' about the same.were
I

16 I guess it's telling us -- well, that there is

17 ' no fluctuation but some of the parameters were more stable

18 than others.

I9 I I think we have to do the best we can to arrive at
|

20 what we think is si te-specific at this time.

21 MR. WHITE: My point, though, was this:j
I

22 | There are occasionally situations where you can

23 | question things. And if your extremes were somewhat
k

24 questionable, I would be inclined to discard them.
Ace *eral Reoorters, Inc.

25 , MR. REITER: Well, for some reason --
1

I

i
b
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1

;

L

I || MR. WHITE: Other than the f act of their being
n

2[ extreme, obviously.

3 MR. REITER: I see whr you are saying.
|

4; I guess I feel in this case if we could find some
!

5, reason for doing this -- I am not sure we could -- if we could

6 fit some dif ferent pattern that -- I don't think we are going

7 to gain from it.

8; My examination of the data said we cannot do that
i

9 readily.
I

10 DR. MARK: Do you have anything else?

Il MR. TRIFUNAC: I have a couple of comments, and
i

12 ' some questions.

( 13 Eirst let me start with comments:

14 |; Number one, I would like to complime-t you; t his

15 ; seems like a good way to go.
:

16 | The second comment is that I repeatedly see

17 you using Trifunac-Brady 197 5. And I thought I might comment

18 | on that, since I am one of the authors.

l9 ! The purpose of that paper was to present data.
I

20 ! The purpose of the curves in that data was not to suggest

21 that those curves should be plotted and employed like this.

22 ; I have written, however, another paper nobody
1

23 h seems to reference --,

24 (Laughter.)
. . . ~ _..,_.a

25 -- which does address the question that you are
,

i
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1 looking for. And that paper was published in 1976.
,

!

2 And it has been presented in the form of tables
h

3[ which enable you to get accelerations, peak velocities and

4 peak displacements with specified ability of being exceeded,
!

5 provided that you select horizontal and vertical direction

6; of motion, and provided that you know what is the density at

7 the site.

8 Those tables also reflect the properties of the

9 site.

10 And I thought it might be helpful both for you and

II
applic ant to give you some numbers from that paper.

I

l
12 ' I have not accidentally but intentionally picked

{ 13 up two levels: One is .18G and the other is .25G. Those

14 two numbers come up in various contexts.

15 | If you take modified Mercali intensity-6 at the
i

16 ! site now, then there is 20 percent chance that .18 will be

I7 - exceeded; and 5 percent chance that .25G will be exceeded.

18 If you take modified Mercali intensity-7, at the

l9 | site, there is a 50 percent chance that .18G will be exceeded;

20 and 35 percent chance that 25G will be exceeded.

21 I

Finally if you take modified Mercali-8 at the site,

22|| there is 75 percent chance that .18G will be exceeded; and

i
23

| there is 60 percent chance tha t .25G will be exceeded.

l
24 b Lastly what I did, I took Figure No. 7 from

Ac W Reconm. Inc.

25 ; April 1978, Justification of Seismic Design Criteria for
I
f

i
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l Sequoyah, Watts Bar and Belefonte Nuclear Power Plants,
i

2 and I have used tha t, this figure which refers to 2 percent

3j damping for sheer reason of laziness in that I only had

i

4; my hand calculator programmed for 2 percent damping,
i

5! But the implications should be pretty much the same

6' if you are to take 5 percent of the standard.

7 On the same scale, which contains the minimal

8 design spectra and the actual spectra used in Sequoyah for

9| 2 percent, 2 percent critical damping, I plo+.ted the response
!

10 spectra in response to the 7 and 8 on hard rock for 2 percent;

11 damping, for resultant ground motion, and for 50 percent

12
! chance of being or not being exceeded.

( 13 And by the way those spectra I calculated are not
i
,

14 ever used for duration.
i

15 And if I read those curves then I interpret the

16 present actual design for the site, actual design spectra

17 as it is in this figure, to be sort of intensity 6 or so

18 for very high periods.
I

19 ! And then it becomes intensity 7 for intermediate
i

20 | periods.

21 And " intermediate" I mean like .2 seconds on this

22 fig ure .

23 | And then for periods reaching about 1 second it

24 | becomes intensity 8.
A.ce vel Reporters, Inc. .

25 : So in the period raised that you are interested in,

:
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I the present spectra must present an intensity at the site thati

t

2 is somewhere between 6 and 7.
1

2 This is the end of my comments.

4
i Now I would like to ask some questions:
i

5 MR. REITER: Can I respond?

6| We were interested in other ways, other techniques,
;

7' of arriving at ground motion response spectra, what they would

8[ predict.
!

9 And particularly since we had decided that the

10 maximum 5-8 was the better way of describing earthquakes

II we went to see what there was in the literature that would be

12 able to predict that kind of technique, that kind of ground

I3 motion.(
Id And one of then indeed was something Dr. Trifunac

15 ' and Dr. Anderson have worked out, data in the Western U.S.,

16 I think it was 132 records of -- and based on certain attenua-

17 ' tion relationships -- they looked at all the data, the magnitude

18 distance, site conditions, so forth, and attenuation, and tried

l9 | a way of predicting response spectra for a given earthquake
i

20 of a dif ferent magnitude at a certain epicent ral distance

2I at a site condition.

22 We plotted some of these results to see how they

23 would compare with our technique used by the applicant.

24 | And it's very hard to see, but let me see if I
Ac. - ..,.i nemners. inc. -

25 can point this out --

|
,

,

I

i
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!
,

I|
t (Slide . )
!

2; Here are the 50th and 84 th percentiles, by the TVA

3 study; these dashed lines represent the 50th and 84th percentile
!l

# f used by Anderson for magnitude, 5.8 at 15 kilometers at rock
:

5
i site.

6 It seems the 50th percentile seems to overlap
,

7 the 84 th percentile.
I

8; The 84th percentile seems to be above our maximum
i

9 ', except in a very small period range.

10 We asked ourselves : why did we get this
|

11
difference?;

|
12 ' And there are various ways to approach the problem.

13 Our idea was -to approach it in the least controversial way,

iId
i namely, to avoid the controversy that surrounds scaling.

I3 | I mean, I didn't go from one magnitude to
i

.

16 ! an othe r.
I

I7 How do you take a record that was reported at one

18
i site dis tance and proj ect it to another site distance?
l

I9 ! How do you take a vertical component and adjust
i

20 | it to a horizontal component?

21 How do you take -- I mentioned once -- a rock site

22 | compared to a soil site?
|

23 | And we thought if we could get together enough data

2a i within the range that described the uncertainty of the
Aer 'eral Reporters, Inc.

'S
; earthquake, we could avoid all that controversy over the'

! -

.
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i

I scaling.

2 And that's what we ' ve done here. We have no
|

,'
manipulated the data, we have not scaled the data; we've taken*

4
j every bit of data we could get within a range of uncertainty

5| that we had.

6 Part of this may be due to the fact that Doctors

7; Trifunac and Anderson had used the only Western data;
i

8! part of it may be due to the fact tha t assuming a relationship
!

9| between, a scaled relationship between magnitude and

10 distances -- we just don't know.
I

11 1
! But in our case we attempted to avoid that
i

12 controversy.

I3
{_ Another matter of interest, the Japanese had been

Id working on similar problems and they had similar data. They

15 ,
had their own data sets, and they have different scaling

16 procedures .

17 In fact, they have much more simple scaling. And

I18 we look at that estimate for a magnitude 5. 4 to 6, an average

19 | vf 5.75, at distances from 6 to 9 kilometers on rock sites;

20 | theirs all seemed to come out about the same as ours.

21 ||Their 84 percentile is the same as our 84 percentile, and the
i

22|| 50th percentile is about the same.

23|| We don't think that this means the approach TVA
I

24 h used is correct. And one does not indicate that it's wrong.
Aa 1eral Reporters. Inc.

25 | We think that there are differences between these
!
t

i

|

h
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|
t

Ih various procedures, and those dif ferences may be partly bound
i

2g up in the data sets, but they are also very much bound up

2| in the assumptions, the scaling assumptions one assumes.
il

4 Again, we hope by going directly at the datai

i

5 and not scaling it, we avoid some of that controversy.

6 . iR . TRIFUNAC: That's an excellent introduction.

7 to my question.

B MR. REITER: Okay.
.

9! MR. TRIFUNAC: My claim is that you do a lot of
!

10 scaling, both you and applicant, because both of you are
i

Il using magnitude. And there is no such thing as magnitude in

12 Eastern United States before 1950's and '60'.s.

( 13 Whether you like it or not all the data
i

Id is in terms of intensities.
I

15 And you can take one of each -- there are lots at

16 | the moment, some of them good, some of them not so good --
p

17 | but in either case you have to go from intensity data to

l

18 | magnitude data.
I

I9 | And then you get magnitude data, then you start
i

20 operating on it.
,

2I The net effect is you have long steps, each with i

22 uncertainty.
I i

23 The comparison which I gave you which suggested

2# | that the site spectral response to intensity-6 in high
4o .r.i semrters, inc.

25 ' frequencies, and intensity-7 at intermediate frequencies,
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I! the range in Figure 7, has nothing to do with magnitude.,

4

2 h. It is direct intensity information.
!

3l Inci'.ntally, the Japanese paper -- we have no
I

4 basis whatsoever to suppose that Japanese magnitude is the

5 same as any magnitude we use in Eastern United States.
,

6' There may be a bias there.
I

7| So, the first questions that is on the list of

8* several questions that I have is:
|

9 Why not go -- why go all this way around? -- to get!

!

10 ; to the magic number 5.8, and then manipulate all the data --
!

II | Italian data, by the way has different magnitude. And there 's

12 no way to know it doesn't have a bias in it.

13( MR. REITER: In terms of magnitude?

14 MR. TRIFUNAC: Yes.

15 MR. REITER: Well, there are some people argue

16 { that the inclusion of Ital. tan data, which migh t represent a

I7 | time situation closer to the Eastern United States, makes the
I

18 I combination of Western data, makes it something better to use

I9 ' than Western data by itself.
!

20 | Because the Italian data more closely represents

21 an interplay situation, compared to the Western data.
1

22 | Let me go back to the magnitude problem:
|

23 After a great deal of consideration we decided to

24 : go to magnitude for several reasons:
Ac. mi neoorms, inc. '

25 One, there is no data or very little data

a

1
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I

Ih -- intensity-0 data on rock in Eastern United States.
h

2 Second, --

4

3] MR. TRIFUNAC : The data in Western United States

4| is the lead data of frequencies associated with intensity-3
i

5: or magnitude 7 or 11 or whatever the numbers might be. They
i

6 are tne s ame data.
,

7 MR. REITER: Right, but the magnitude determination

8| -- we don't have intensity data to decide we'd like to use.
i

9| In other words the kind of information we are going
|

10 | to get is extrapolation from other intensity data.
I

II | Suppose we decided that it was an intensity-8
i

12 rock event. We go out, and there are no intensity-8 rock

(_ 13 events, at least in the Western United States.

14 And the applicant has argued that rock is a very

15 strong indication that rock is the best place to build than

16 | soil, because you feel it's very hard to get intensity-8 on

17 rock.

18 But if we went directly to intensity we have

19 I either a nonexistent or a very small data base.
!

20 Another factor is the argument, the dispute, over

21 the size of the epicenter intensity.

22l We have the evaluation by USGS, okay? Well, twoi
|

d |
23 ! of the people felt 7-8, other people thought it should be 8;

i

24 but they strongly indicated that they did not believe there
4, w e n eo m n. w .

25 was such a thing as a midwave intensity.;

!
!
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I So they had some very critical jump-off points
iq

2 and there; was no way to express any sort of variation.

3| Another thing I pointed out that there's a tendency

4 in evaluation of Eastern earthquakes to emphasize the maximum
i

!

5j cpicentral effect, while in an evaluation of Western earthquakes
!

6 the tendency is not so much the maximum, but to look at the

7 predominant intensity in the area.

8! Third of all, we did not -- I think you are
1

9| ab':olutely right -- when we would take the determination and go
i

10 ' directly from epicenter to magnitude; and people have those

II kind of correlations.

12 But we did not do that. Applicant did not do that.
!

13
/ What we've done was ,_ very thorough study
( ,

I4 by Nutling, Bound and Griffith (phonetic spelling) of various

15 techniques which not only relies on a controversial epicentral

16 intensity , but the whole intensity distribution.

17 And in taking that int < s ount, observed correlations

18 ' between existing intensities for earthquake records that

I9 | have been recorded, both in magnitude and intensity, then to
!

20 | go back and take the records from many earthquakes, go back
i

21 ' and see how we can work with historical earthquakes.
t

22 We felt for those various kinds of reasons thati

1 t

23
| the characterization of a 5.8 was a much better place to start

24 than intensity 8.
AceNe,s4 Reporters, Inc. .

25 ; MR. TRIFUNAC: But you remember, for example,
i

!
!



jrbl64 154

i

b

I -- let me see (unintelligible name) carthquake.--

2 [f MR. REITER: Yup.

1

2 j ME. TRIFUNAC: You remember what was the magnitude
ii

4
i for that, surface magnitude?
I

5; It was remarkably different, and the accelerations
i

6' that were recorded were more relatable -- if I could use that

7! word -- to surface magnitude.

8| A similar situation can be mentioned perhaps
!

9 for some others.

10
J

Body wave magnitude samples are initiation of the

II process, and if you had a large earthquake, body magnitude
i

12 ' may not tell you the whole picture.

/- 13 What about Alaskan earthquake 1954? That's another
(

I4 example.

15 i Body wave magnitude might be some indices for

16 the first part of your earthquake, and then if we are lucky,

17 if it does not build up -- but if we're not lucky, and it

I8 continues to build up, the later phases that would have been

I9 ! included in body wave magnitude are not there any more;
I

20 ; and it loses its significance when size goes up.

21 But that 's an open question.

22 I merely wanted to ask and in a way suggest that

23 ||perhaps it would have been better to go directly from
Il
h2s

Ace-Nerca Reoorters, Inc. ]li
(unintelligible).

25 It is not to be looked at as a continuous;

I

! -

i
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!

I.

h

I] number, but a discrete site.
P

=

2 [! We could have gone back maybe and looked at all the

3] reports that has been done for other sites -- I can remember

4
j for Skagget that was looked at in this way -- where you simply

5 took all the reports, and you put a histogram, so many reports

6' state that (unintelligible ) was such and such; but so many

7| reports say it was bigger and so many say it was smaller.

8' So instead of getting a continuous function you get
i

9[ a discrete t'stribution. And by weighting those one getst
,

10 , essentially at the proper estimate for the maximum intensity.
.

l
II

! So, indeed, it was a weak 8, maybe 7-1/2 or
i

12 something that could directly be included in that report.

13( The second question I have is thi. .,

l *'
As I understand it now, the original design

i

15 | spectrum was based --
!

16 f MR. ?.EITER: The reinforced concrete?
!!

17 | MR. TRIFUNAC : Right.

18 Now, at this moment you are comparing that spectra

l9 | with 7. percent damping.
!

20 | Now my understanding of the Reg Guide 1.61 is
|

21 ; that the numbers given there are the largest permissible
I

22 numbers.
!

23 !| Am I correct in that?
i

.' 24 | MR. REITER: You'd h. . ~ to get a structural engineer
E

.

*wei Reoorters, Inc.Acr

[. to respond to that. It's a grer. daal of Controversy,
i

!

!

I

i

.

,. . _ . _ _ . _ _ _ _ _ _ _ . . . . . . - - . . . . . .
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I MR. TRIFUNAC: Well, that means we think here
i

2| if we use 7, that that is justification for largest. Now,
i

3 how can we get largest acceptable in other ways?

4
i Let me suggest two:
|

5 One is the structure goes into very large deforma-
|

6 tions, structure load, and thereby through equivalent mechanisms

7 we observe large fraction of (unintelligible).

8| The other extreme case would be the structure
I

9j does not go linear but it sits on very flexible soil, and soil

10 impacts and builds up the large phenomenon where we see
,

11
(unintelligible ) .

I2
But here we have a situation where we are on rock.

I3(' MR. REITER: Right.
t ,

I# MR. TRIFUNAC: And everything we have heard to so

15 , far we are talking about solid formation rock, which means
i

16
that it's very unlikely soil will behave that way.

I7
We had lots of these discussions in the other

18 hearings. I am sure you must have heard some of those; some

I9 | other people in this room must have heard a lot of them.
!

20 It was clear where all the data, virtually all the

21 data except for few experiments which are difficult to

22 generali::e, all the data we have are the data that do not

23 '

represent damping in the structural level, but the percer.t of

24
damping in the overall system.

ACs Neral Reporters, Inc. ,

25
Because if I have instrument on the top of building,;

!

l :

!
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i

-

i
i

I that instrument is not smart enough to isolate where the damping
i

n'
' h, is coping from. It just looks at the peak width.

,, 9,
And that can be 95 percent (unintelligible) soil,-

i

f

4
; and 5 percent structure -- somewhere in between.
I

e'

"| So what pu :les me is what is justification? Maybe
|

6 there isn't justification.
,

7| But at the moment I haven't seen from what I have
!

8 looked at, that there is a good reason to go to the maximum
,

9
i permissible -- if I understand 1.61 correctly.
I

10 My interpretation of 1.61 is that where I make a

11 very good engineering judgment as best as I can what is

12 applicable for this case,

f
I3 Now, I have certain material, concrete for

I# containment; I have certain information and so forth. And I

15 look at all these, and then I do my best judgment as to what

'6 -

is the proper number.

I7 And then I look at 1.61 and say:

18 Well, did my estimate exceed the limit permissible;

19 i rather than the other way round, just taking the maximum
;

l

ao ;i permissible.'
T

2I Do you understand?

22 MR. REITER: Yuh.

23 It's very hard for me to answer that. I am not

24 ' a structural engineer.
Ace' * erst Rooorters, Inc. |

2~5
; MR. TRIFUNAC: What about your colleagues?
I

I

I
I ,

i



roloe 168P.

:

1 MR. REITER: WelA, our masoning and again, there's

2 a discussion in Reg Guide 1.61 that that's the acceptable way
1

3 to go and the present procedure, which is normally used.
i

4| MR. TRIFUNAC: I am not questioning that.

I

5| MR. REITER: Yuh, right.
:

6! And therefore, we want to compare what the way it
i

7| done at the time to the way we would do it, taking into.

i

8| account those acceptable procedures.
!

9! That's what we did.
I
i

10 | Now, I am not quite sure what you are saying:
i

11 Are you saying we did not take into account soil

12 structure and the interaction effect?

13 MR. TRIFUNAC: No, I am not.

14 I suspects that -- what is, incidentally, the sheer

15 velocity of the site?i

I

16 MR. REITER: Ah--

17 VOICE (TVA): It's about 6,000.

18 MR. TRIFUNAC: 6,000, so it is not significant.

19 i So I am just questioning the height.
!

!

20 , MR. REITER: Well, again, I didn't address this

21 from the structural engineering point of view; I can just

22 | address it from the point of view we thought it was an
i

23 || acceptable procedure.

2I l MR. TRIFUNAC: Is this NRC's decision or --
Act *eral Reporters. Inc. ;

25 MR. REITER: Reg Guide 1.61? That appears in the
i

!
t

|
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I standard review format.
,

2 MR. TRIFUNAC: No, but I mean did NRC or applicant

3 decide they should be utilizing the kinds of comparisons that
1

4 you have?
I
t

5 MR. REITER: NRC.

6 MR. TRIFUNAC: I see.

7| Can somebody from NRC comment on that?
I

8| MR. REITER: Well, again the reasoning behind
|

9 that was that this was the way -- what we would allow today.
!

10 ' Now, beyond that -- we discussed this in the

II working group; there were structural engineers there.

T3 12 DR. MARK: We will pause to change tapes.

I3 (Pause.)(

Id MR. REITER: I guess I can ' t -- I can only give

15 you the layout, the rationale, of why we picked 7 percent.

16 I cannot address the concern that you have associated with that

I7 figure.

I8 Again, the rationale for picking it, this is the

19
this was the procedure.,

I

20 ! The kinds of concern that you address, I really

12I
i can't address.
I

22 MR. TRIFUNAC: I address it to NRC. |

23 MR. REITER: Okay.

24 '
MR. TRIFUNAC: Okay.

Aes * 't,el Recomes, Inc.

'S' The next question I have relates to my firsti

!
I

'

I
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i

I
| question, which is magnitude.

ti

2i Now, you did some calcula tions using Robin McGuire 's

3 (phonetic spelling) program. And I just wanted to be sure I

4| understand -- you used a logarythm based on an A minus B or
!

5| M in the statistical input in that program.

6 MR. REITER: The statistic input is attempted.

7| Tha t's the historical record.
!

l

8| MR. TRIFUNAC: And that was scaled to his inf orma tion
I

9 using his program?

10 MR. REITER: That was first scaled down from --

II to localized site intensity; then we went from site intensity

12 | to peak accelera tion; from peak acceleration to spectral

( 13 re spons e .

I4 MR. TRIFUNAC: I understand.

15 Then I have just one more last comment.

16 And that is the work jou have referenced over there,

17 Anderson's, has done a study. He took in Southern California

18 where we have lots of data in both magnitude and intensity,

I9 he took the region around Los Angeles.
!

20 And he defined seismicity there in terms of A,

21 intensities only -- he didn't know anything about magnitude:

22 , and he did a complete calculation, which is very similar to
i i

23 || what McGuire's calculation is; but I would guess a little bit

0
24 more complete. Not fundamentally different.

Ac .r.i n.conm. inc.

25 i Then he forgot that whole thing, either way, and he
i

*
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|
|

I took the data as if he had only magnitude, and he used again
!;

2 || the best available information we had on magnitude. He did

,1c
, the whole calculation again using the same probabilistic

l

4j approach.

5 And then he took both results and plotted them on

6' the same sheet of paper.
i

7' He plotted three curves for each calculation:

8 One curve was like an average spectrum, that he

9| uniformity spectrum; that is a shape that would not be exceeded

10 more than specified percentage that you select, for all events

11 in the area.

12 And that spectrum for both procedures was virtually

I3( identical, virtually identical, on the top and the bottom --

Id I mean, above and below the spectrum.

15 He plotted the average plot of deviation, minus
I

16 and basically he picked 10 percent chance of nothing exceeded,
i

17 and 90 percent of not being exceeded; which is somewhat like

18 your 84 percentile.

19 | And a very remarkable thing came out:
!

20 | Since these standard 90 percent levels measured

21 something like a sigma above and below the average value ,

22
i that sigma reflects the accuracy or the width of the uncertainty
1

23 of any estimate that you have.

24 And it turned out that the width of the estimates
Ace Nerse Recorters, Inc. ,

25 | -- uncer tainty , i.e., sigma - was very remarkably
i

I
I

i
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I
I! smaller chan the wid th in terms of maanitude.

h
1

2 This is reinforcing my suggestion that in here
a

3' it would have been better, f orge t about all these roundabout

!

4| ways, and trying to shoot directly; not going to magnitude
i

S
i or what.

1
6' We can supply for anybody this analysis. I think

7| it's being published in Seismologist Society of America and
|

8 and some other places already have tha t study in great de tail.

9, But the study very clearly shows dna t f or the
!

10 region for which we have both sets of data, and the data set

11 is uniform in all that is included into this calcula tion,

12 that the certainty with which you can come up with an

( 13 | estimate is considerably better -- whether we like it or not,

Id tha t's how it turns out.

15 ! So this is a strong basis for my previous

16 question.

17 MR. REITER: I can only repeat again what I said

18 before, that we were dealing with the Eastern data set,

19 t also the uncertainty of the intensity , discussions with,

i

20 knowledgeable people; and we feel in this case magnitude is
i

T, a better way to go than anything else,
l

22| And I am not arguing with you that the caseyou

23 suggested might be better to go by. I don't know.

24 | I think i. :his case the type of data that we have
Ace was newrws. Inc.

25 | -- we feel the way we went is right.
!

l
!
i
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1 DR. MARK: You have shown several curves in which
h

2 f we have seen Phipps Bend and Sequoyah?

3 MR. REITER: Yes.

I

Jj DR. MARK: Some of those differ, and this had to
!

5 do with the dif ference in the sites , and some with the

6' difference in the damping, some the diff erence wi th the procedure

7| used to ge t those curves .

8 MR. REITER: Excuse me, there's very little

9! dif ference associated with the sites.
|

10 ' DR. MARK: Are there dif ferences between the

II plants?

12 If we put Phipps Bend on the same site and in the

13
( same way, will we get the same curve?

Id MR. REIT ER: In other words, if we did an

15 analysis -- analysis was done comparing Sequoyah with Phipps

16 I Bend?

17 | DR. MARK: Yes.

18 MR. REITER: And you'd get the same kind of uniform

I9 ha::ard curves that you get at Sequoyah. There's a slight
,

i

20 difference, not significant.

21 DR. MARK: That is, the plants are equally --

22 MR. REITER: Lo ca tion.

23 DR. MARK: The plants?

24 MR. REITER: The sites in terms of the seismic
Acz# *eral Reoorters, Inc.

25 i ha::ard s; essentially the same seismic ha::ard at Phipps Bend as

|
,
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1 it is at Sequoyah.
|
!

2 DR. MARK: Right.

2 Now, are the different? And if so in what way?

I

4j MR. REITER: The plants are dif ferent, and I am
I

I
5 sure tha t somebody from TVA can ampl _y that.

6 DR. MARK: We can let them later.
!
,

7' MR. SILVER: If I may, we have not at all yet

8 addressed the structures at Sequoyah o r any o ther plants.
!

9| The plants o f course are dif ferent.
I

10 | DR. MARK: You are looking mostly then at methods

II of trea tme n t, because the sites are not very different --

I2 well, the sites are not enough dif ferent to account for this?

13 MR. SILVER: We have not assumed any difference{
I4 in the sites. '

15 DR. MARK: Okay.

16 Is that all?

17 MR. REITER: Yes, sir.

18 DR. MARK: I would suggest that the next item

19 | will be discussion of --
|

20 MR. SILVER: Excuse me , sir.

21 I do have comments.

22 DR. MARK: Yes?
,

23| MR. SILVER: It was noted in the SER we did
!

24 | at least begin to address continuation of this evaluation.
Am *eral Rooorters, Inc.

25 , One of the aims of the study is to de termine the
I

,
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|

I significance between the si te soecific spectra, and the
!i

2 j' Sequoyah design . We basically determined tha t significance
l;

3 ]i is small,

i

4| There has been a considerable amount of discussion

5; within the Staff to de termine what we should do with this
,

6 info rma tion . We did have some other information, other jud gments ,
,

|

7| having to do with the strue tures.
i

8! We believe there are margins available in the
!

9| struc tures to withstand an increase in seismic loading.
!

10 Such f ac tors for example as pointed out in the FSAR,

11 as use of lower bound ma terial properties, conservative

12 analysis methods, and loading combinations, including such

( I3 eve tns such as LOCA.

Id Based on the analysis performed by our seismologists

15
I and judgement of the structural capability, we concluded

16 that the present design basis for the Sequoyah plant is

I7 adequa te to withs tand the effec ts of earthquakes .without loss

18 of capability in performing required saf ety func tions.

19 1
| And we determined it was proper to proceed with
!

20 i licensing Sequoyah on this basis.
!

2I | However , since the assigned spectra do f all below

I22 the level that we felt was proper or would be proper tr day,

23 || for the design in tha t plant, and to verify our judgment

24 ' of structural margins, we did decide to proceed with a
Acr vree Reporters, Inc. ,

25 structural and comnonent evaluation of Sequoyah.
|

|

:
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|

I Now, at the time of the writ' ig of the SER we

.!

2 [ had not defined a program to any great extent. However, during

3 the past week two of our structural engineers discussed

4 with TVA engineers this very point; and in f ac t our people
i

5! returned on Friday, having gone through a considerable arount
!
.

6 of wo rk with Sequoyah, or with the TVA people insof ar as the

7 Se quo yah de sig n .

8' I won' t pretent to try to give the results of tha t,
.

9| although we do have some structural people he re to da y who can
i

10 do that.

II We did examine, the TVA engineers primarily with

12 people , did examine the stre sses in critical sections o four

I3( the aux building and the reactor building.

Id And basically, as I understand it, and again we

15 go t a most in stantaneous briefing on Friday, most o f these

16 mctions still retain considerable margin.

17 And I think at one or tw points, if I recall,

18 the structures are overstressai perhaps on the order of 5

I9 ! percent, using the si te-specific earthquake inputs to design.
I

20 Frank Rinaldi and H arold Pop e are both present at

i

21 Sequoyah and I am sure will give a presentation if it is
22 desired to explain some nere details of these results.

23|| Keep in mind we have no t had an opportunity to

24 ' refine this, and this would be a rough presentation. Perhap s
Aa 1eral Reporters, Inc, .

25 I am doing F rank an injustice, b ut we could expand on this
,

*
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|
|

I pre sen ta tion , to o .

2 I' ll core back to tha t inIn addition to t ha t , . - -

n
a mo ment -- we are presently defining a program that we*

#| would propo se to follow to examine the various pieces of
I

5 equipme nt needed for saf e shutdown of the plant, to examine
i

l
6- the margins available in components.

7| We have I believe defined the specific pieces of
|

8' equipment we are interested in, although I have not personally

9
i seen the list.
!

10 | Again, this has be an ongoing in the last f ew

11
da ys .

12 And we will meet with TVA shor tly ta perform a

13
( similar evalua tion of the components.

Id So we have not restricted our look to the seismolo-

15 gical aspect, but are translating that into actual s tructural

16
eff ec ts.

I7 If you would like to hear Mr. Rinaldi's report

18 on stre ses in these critical structures, I am sure Frank

19 '
| will be glad to spend a few minutes doing it,
i

i

20 | MR. ZUD ANS : Before tha t, may I ask a question?

21 D o you have inf ormation that tells you for

22 specific structure what fraction of critical stre ss is

23|| contributed by seismic events?
i

2J !
! JR. SILVER: We have structures we have considered

Aas ~ Moral Reporters, Inc. ,

oS '
! -- I don't know how to phrase this -- we have examined'

i

l

i

t
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I struc tures obviously in which the seismic event is made part,

2 is one of the load s, which was considered; along with
:

3 a good load and normal operating modes.
,

4 We did not consider the local loads and other

5| accident loads in this review, it is my understanding.

6 Is that co rre c t, Frank?

7 MR. ZUDANS: Well, actually for you to decide
i

8 which components are impor tant in this particular context,

9; the dif ference between site specific or what you used, is not
!

10 ' really that big .

II MR. SILVER: Um-huh.

12 MR. ZUDANS: And if you don't know precisely

13
( what frac tion seismic events have for a given strueture --

Id MR. SILVER: You mean the original design?

15
1 MR. ZUDANS: In your original de sign.
I

16 f Then you really don' t know what to look at,
t

17 F or example , in a given component seismic only

18 ! makes up 10 percent of your critical stress; then you probably
|

I9 i wouldn ' t worry.
I

20 | If you take another structure such as the reactor

21 building, where the siesmic event is probably significant;

22 and then it's a different story.

'
23 So you first go around with the finding out whether

24 | or not the information is available, to see what seismic
Ace 'eral Reconen, Inc. ,

25 events do to each of the above components.

I
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1 MR. SILVER: I think Mr. Rinaldi can addres s this ;

2 h certainly, in the selec tion o f the se s truc ture s ,
i

3' MR. ZUDANS: Any component to a siesmic event,

4 I am sure it has an ef fect.
l

5 MR. RINALDI: We didn't look at each component.
,

i

6[ DR. MARK: Would you like to give a ra ther brie f
I

7 preliminary comment or two on what you think you are going to

8| be able to pronounce af ter you've had more time ?

i

9; MR. RINALDI: Well, we looked at the rock
I
I

10 ' supported struc tures; we thought they were the principal ones

II to look at.

12 And we determined that the stress level had some

( 13 margin, and we f ound slightly overs tressed rebar in the shield

14 building, the concre te , using the code they used in the
15

! design; there was a 5 percent overstress in some concrete

16 at the base , and .3 percent overstress in the rebar.

17 Following that we looked at the soil supported

18 structure to make sure that we had no problem with the soil

19 1 supported structure. And we put that to rest by looking at the

20 i way they put it, the design spectra; in that the applicant;

21 used the si te spectra, and you iput it at the rock founda tion

22 | and then amplify it back up from the foundation of the -

23 soil supported structures.
i.

24 i And when that spectra, response spectra, is
v.i n.conm. inc. |Ac.

25 ; compared with the 84 percentile spectra, the structures, the
:
!

|

I

i
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I envelopes o f the 84 percentile spectra over periods of interest
!i

2 for the struc tures -- so we put that soil in consideration

3 to rest.

4; And the next concern was to qualify the components ,
!

5| equipment and components.

I
6' And the applicant in the original design used

7' design earthquakes, four earthquakes, to develop the response

8 spe c tra .

9 And the applicant will use one of those earthquakes

10 ' to develop a response spectra which envelopes the 84 percentile

II
spe c tra.

12 And using that, we will develop response spectra

I3( which will qualify the equipment and components.
'

Id So we put to rest with TVA these concerns of

15 | overstressing the structure or failure to the structure due

l16 - to the ra tes of the response spectra.

I7 MR. ZUDANS: Okay.

IO That means at least at this time there is no

I9 I information whether or not any of the components do or do

20 not deal with stress. It will have to be analyzed?

21 MR. SILVER: It will be analyzed by discussion '

22 with the applicant, we feel a lot of the equipment has

23 already been qualified for a worst situation than the
.

Sequoyah spectrum.
Acr 'eral Rooorters, Inc.

25 { And the problem we have to look, af ter we generate
i

|
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i
I
i

I! the response spectra, is to qualify the piping or any components ,
n

2 h specifically designed for the Sequoyah site.
i

, 'l
MR. ZUDANS: Well, I assume applicant knows pretty-

4 well he won't be in any trouble after he does this exercise.!

5 MR. TRIFUNAC: Can I have just a quick question?
!

6[ Did I understand you to say applicant used a
!

7 calculation to come back up?

8 MR. ZUDANS: No, no.
!

9 MR. SILVER: They put it the other way around,

10 ' used the surf ace response spectra and turned it around to apply

II it to rock and then amplified it back up.
;

I2 MR. TRIFUNAC: I thought the site was a rock.

( 13 Maybe I don' t know about the site.

I4 MR. SILVER: It's a rock, but the shield building

15
! and control building and auxiliary building, are on rock,

16 rock foundation.
1

I7 MR. RINALDI: There are some category-1 structures

18 which are not on rock.

l9 I MR. SILVER: They are like maybe 25 to 75 feet on
|

20 { soil.

2I
; MR. TRIFUNAC : I haven' t seen that.
I

22 D R. MARK : Does that complete your presentation,

23 Mr. Silver?

2# MR. SILVER: Yes, it does.
Act 'eral Reporters, Inc. ,

25 DR. MARK: In that case we will recess for ten
!I
i
! |

|
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1

!

I minutes, after which the applicant will respond.

,n

(! (Recess.)'

i
2 DR. MARK: Will applicant proceed wi th his comments

:

4 on site seismic situation.,

!
5 MR. GILLELAND: Dr. Mark, the presentation will

;

6 be made by Dr. Frank lland and Mr. Joe liunt will make some

7 opening remarks first.

8 MR. IIUNT : I am Joe llunt. I am in the office of

9| Engineering Design and Construction in the Division of
i

10 Engineering Design.;

I

II I would like just to make a few brie f comments

I2 to sor t of se t the tone of my presentation.

I3( Dr. IIand will give a detailed presenta tion.

Id Dr. Iland and myself are in the geode tical

15 and ear thquake engineering staf f in engineering design division.I

I

16 As you are aware from the previous discussion,

I7 NRC requested sufficient infcrmation on the earthquake design

18 a t Sequoyah, and this was 1977.

I9 I The questions were related to the earthquake
|

20 ground motions and the design.

21 Since that time we performed several studies

22 -- some 13-odd studies -- again the results have been submitted

23 | and reviewed by the Staff.

24 f We have three additional studies that will be
n . . , . - . . -

'5 * submitted by mid-April at the la te s t .'

i
1

i
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i

!

1 In doing this work we utilized the services of
I

2 h several consultants: Western Geophysical, who is represented
d

3d here today; Dr. Cornell, at MIT; and several others in
i

4 different areas where they had recognized expertise,

l

5j From all of these studies that we conducted,
i

i6! our conclusions were that the original ear thquake ground
i

7| motion a t Sequoyah were adequate.
|

8 As you have heard, NRC Staff did not totally agree <

9| wi th this .
!

10 By making our presentation I don' t want it to appear
1

Il to be argumentative or making any types of appeal to the
.

12 committee; but it was understanding that you did request to

13
( hear our side, or our conclusions on the work we did.

14 We have agreed with the Staf f to proceed with

15 examining the structures, systems and components for the

16 site specific spectra which we developed. And as you have

I7 heard, that work is in progress.

18 ae hope to complete that as soon as possible.

I9 I At this time I will turn it over to Dr. Frank
i

1

20 | Hand.

21 DR. MARK: You hope to finish this review as soon

22 | as possible; what kind of time as you see it is probably
i

23 required for that?
il

2# h MR. HUNT: Well --
Ace vel Rooorters, Inc.

25 ' DR. MARK: I mean, is it many months or a few,

i

l
:

|
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I| weeks, or can you guess?
!

2 [i MR. HUNT: We would hope that it would be just
!

1
a couple of months.*

i

4 DR. MARK: Okay.

5t DR. HAND: I am Frank Hand, of TVA, Engineering
I

6 Design Division, Civil Engineering Branch, Earthquake

7 Engineering Staff.

8 I will go over the technical studies .

9| Briefly I would like to go over the seismic design
i

10 ' used a t Sequoyah; I think that will answer a lot of questions

II that have been raised.

12 The original design criteria was specified in

( 13 the minimum response spectra -- this line here --
.

Id
(Slide.)

15 -- (indica ting) -- and it is shown in this case

16 for 5 percent damping which was for reinforced concrete

I7
s truc ture s .

I8 NRC and TVA agreed on the particular curve. TVA

then in its analysis needed certain time his tories , four

20 time histories, A, B, C and D; and developed all four envelopes

21 for this curve in some fashion or another.

22 And the particular procedure that was used back

23 then was that the average of the four time histories was used

#
-- the average response spectra of the four time his tories

Acs wat Reoorters, Inc.

25 I was used -- this jagged line up here (indica ting) ; and this
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I

I (indica ting ) response spectra was then used.

2 And we used the jagged spec trum irregardless

d

3] of whe ther we were doing a response spec tra analysis of

I
4~ the struc ture or whether we were inputting the time histories

5| and integrating full response spec tra from them.
!

6 In all cases four analyses for the different fo ur
i

7 histories were made, and these results were then averaged:

8, a simple average was used for design load and acceleration
!

9| or whatever.
!

10 In connection with these spec tra, different damping

Il ratios were used at Sequoyah and are presently used.

12 These are shown in the accompanying table here

13
( (indica ting) .

Id
(Slide.)

15 , The primary concern that Leon was speaking to
|

16 ,'
earlier, we have a steel containment vessel; we were using

17 1 percent damping with the safe shutdown earthquake; currently

18 -- this is a welded steel structure -- currently Reg Guide

I9 1. 61 use s a 4 per cent d amping f ac tor.

20 { The otherwould be reinforced concrete -- here's

21 our reinforced shield (indic ating) -- and o ther concre te

22 struc tures down here -- (indica ting) -- this is the one they

23 were mainly concerned with -- and we used Reg Guide 1.61
li

24 ! -- or we could now use ' percent damping for reinforced!

Acr ~ Seral Reporters, Inc. ]

'5 i co ncre te ,*

i

|

|
|
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l |I| That is the criteria tha t was used .
1

2O The results, using those criteria, TVA did several
1

3 studies:

4; In December of 1977 we received a letter from
t

5| NRC which questioned present criteria used at Sequoyah.

6; And in February of '78 TVA outlined a two-par t
!

7' program to address these concerns.

8| And in May -- March NRC f ormed a working group
i

9j and also addressed these concerns,
i

10 ' In May we submitted a phase-1 report, that has

ll itens 1 through 5.
,

!

12 ! In August the phase-2 report was submitted, and

13 it consists of items 6, 7 and 8.(

14 In the interim in late May NRC working group
I

15 ' discussions resulted in slight modifica tions.

16 And these modifications were submitted in August.
17 In November -- in October we received six questions

18 on our phase 1 and phase 2 reports.

19 ! And in November, early November, we outlined to
I

20 NRC our responses to these six questions.

21 And in late November we received nine clarifica tions

22 | of those questions.

23 ! And in December, 15 th , 19 7 8, we submi tted
|
I24 the answers to those six questions.

Acr *eral Rooorters, Inc.

25 i And those are items 9 and 10 (indic ating ) .
I

!
t

|
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h
!

I

I h and some additional work we planncd to do, item 11.
!I

2f The first 10 items have been sWomitted. They

,

have been reviewed by NRC."

i

#
1 Item 11, 12 and 13 are additional studies that

S TVA has performed, and we will submit those not later thani
!

!

6, April 15.
!

7 We can go over briefly the studies that were

8 pe r forred.

9|| First is evaluation or revaluation of Giles
i

10 County earthquake. And this refers to working group report

II
item III. A. 3 -- out in parenthesis here (ir. dica ting ) .

12 As Leon has indica ted this item, this Giles

/ 13 County earthquake is 8, it actually has been listed as 7 to

M an 8, and a 7.

15 And TVA in the early 19 70 's we did a study to

16 ' reevalua te the Giles County earthquake; and it is our conclusion
i

I7 it should properly be rated as a 7 to an _ 8.
,

18 Number 2 is to evalua te site condi tions on earth-

19 . .

quake intensity.

20 And here the primary impact is that historical
i

2I ear thquakes soil-biased, and Giles County is no par ticular

22 excep tion to this. Intensities on rock are 2 to 3 intensity

23 h units less than on soil.
:-

d24
il And this agrees with the remarks made a few minutes

Ar wel Recomn. Inc. .

25 '! ago.
|

|
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I The third item ir evaluation of acceleration

2 h variation with death. This point was not touched in the NRC
J

3 working group reports, so we have no corresponding number.

4 But based on data available from Japan and current
!

S' efforts out in California, we conclude tha t ear thquake

6 accelera tions reduce with depth , and since Sequoyah is founded
:

7' on rock, this rock occurs at depth over the site; and finally

8| that all intensity acceleration relationships are based
i
|

9i on recordings made a t the surface.

10 There are no bore hole recordings found where

II we have any instrumentation to pick it up.

12 Again I should mention here that the criteria

13
( for the response spectra specified on top of rock, not ground.

Id And here basically we are saying that accelerations on rock
|

15 ' are less than those on soil at a given site during a given

16 ear thquake .

I7 So we took the Giles County earthquake and San

18 |
|

Fernando earthquake and the other ones, we have instruments
!

I9 ! on soil sites and on rock sites the same distance from the

20 | epicenter, and we would see lower acceleration on the rock
i

21 than on the soil.

22 |I We found hard da ta to confirm this, the Italy
!

23|| 19 76 events . There were two stations that were less than a

b
24 h kilome ter apar t, Iberia and San Rocco. The first was a

Acs? Moral Reconers, Inc.

'S * pan-alluvian site; the San Rocco site was a hard rock site.'

|

h |

ll



189
jrb189

1 The soil si te in this case had accelerations

'i

2 j! varying f rom 1-1/2 to 3.8 times the rock site.

3 MR. ZUDANS: Let me ask a question.

4 DR. HAND: Yes, sir.

Sj MR. TRIFUNAC : Are you f amiliar with a paper
!

6 published by (unintelligible proper name) Imperial College

7 in England?
i

8| DR. HAND: I've seen some papers.
;

9! MR. TRIFUNAC : Well, he has written a paper on
|
,

10 the very question you are discussing, the difference in

11 peak accelerations and rock and alluvial in Europe,

12 And he seems to conclude something dif ferent than

13 what you did.
(

14 DR. HAND: Now, you've got to be careful, because

15 i if you go in and say let's look at two reports, one on soil,

16 ene on rock, bo th intensity or damage estimate 6 ; you probably

17 will find a higher rock acceleration from the soil acceleration.

18 The damage estimates have to be the same.

I
19 ! If we go to one earthquake, two sites, similarly

|
!

20 ! positioned, one on soil, one on rock; damage estimates on
!

21 soil will probably be higher than on rock and the corresponding

22 q acceleration will be higher on soil.
11

23 l MR. TRIFUNAC : I I see a contradiction in what you
i
! . _ _ _ _ _ _ _ _.

24 | are saying.
4 c.e .r.i n.oonm, inc. I

25 , DR. HAND: Okay.
:

|
2

'

I
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1 The fif th was a study of the evalua tion of intensity-

2 h|acceleration relationships . This was a recommended approach
!!

3| in the working group repor t.
;

4| And it evaluates certain intensity accelera tion
i
,

5! rela tion ships .
I
i

6 |} TVA considers the CSC or the Murphy-O' Brien, as it
Il

7| is also called, as the most appropria te relationship.
I

8 And this is based on, it considers more data,

9 it considerc data in a more probable sta tistical treatment;

10 I and we have here a simple comparison between Trifunac and

II Brady 1975, CSC or Murphy-O'Brien, 1978, and Trif unac-Brady,

12 1976 -- which does appear in the paper you were talking about

13( a little earlier.

14 In intensity-8 fro nthe Trifunac-Brady 19 75, you

15 ge t .25G.

16 In CSC we would get approximately .15G.

17 And if we used Trifunac in 1976, we get.19G if it's

18 a soil site.

I9 ! So the reason for selecting the soil site for
i

20 the maximum historical earthquake for Giles County is assumed

21 to be soil-biased; based on our evalua tion of the site

22| surrounding Giles County, we determined the maximum damagei

|

23 | was on soil si tes.
|

24 I So if we are going to assign an accelera tion
Aa ,mi n.conm. inc. '

25 : from this historical ear thquake, we should use the soil conditions
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I

I tha t were prevalent a t th a t time ,,,

h
2 |; So we do see a range of acceleration here. And

:!
2 the anchor point would be .12G.,

i

4 That was the phase 1 presentation, or our phase 1i

|
5 report.

6 Another item suggested in the working group

7 repor t is one Mr. Trifunac I think has alluded to today,

8| evaluation of response spectra based on intensity, going

9 s traight from intensity to response spectra. Don't go to
!

10 anchor point accelera tion, don' t go to Reg Guide and pick

11
out a response spectra.

I2 Just go straight to it.

( 13 There was a study based on CalTech records, and

Id they have intensity 5, 6, and 7 data , some scarce data in t he

15
8.

16 And based on that report they comment that there

I7 is a lack of data, and they would not like to extrapola te

I8 the curves from the 6 or 7.

19 | They also say that going from one intensity to

20 | another is not linearly scalable by one single f unc tion;

21 so again they don' t recommend the technique.

22 If we went into the records to find intensity 8
| '

23 data on rock, there are no da ta. So we do not have thu data
t
d24

base to draw en.,

Act 'eral Reporters, tric,

25
! And finally distance effect si.n the report were not
|

| '

!



jrbl92 192

I considered. And this is that intensity 6 occurs 20 miles from

2 the site, and intensity 6 with an epicenter 100 miles from

,4
the site; those two response spectra would have a slightly*

I

dj different characteristic; and this distance should be taken
1

5 in to account.

I
6' Due to these circumstances we did not feel it

i

7 worthwhile to pursue this area; so we did not.

8| We then came down to evalua te the response spectra

9 base d',on site specific records .

10 ' Rules had to be established at the outset:

11 One, we were looking for an earthquake of a

12 magnitude range 5.3 to 6.3

( 13 We were looking for fairly close intervals, events;

Id so we were looking at distances of less than approximately 25

15 kilome ters .

16 We were looking at rock sites, since Sequoyah

I7 is a rock site.

18 We came up with 26 records or 13 pairs that met
i

19 1 the particular requirements.,

20 ! Six of these are Western U.S. events, and 7 are

2I Italian events.

22 For your own information these are the earthquakes

23 that were selected --

24 I
(Slide.)

Aca wel Reporters. Inc.

25 '
-- these are the U . S . (incicating) and these are all-

!

I !
! ,
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i

il

IO Italian (indica ting) ; the se are the magnitudes (i ndica ting ) ;

? the average is about 5.7; these are the dis t ance s , the average

3 distance is just under 16 kilometers; and over on the f ar side,
i

4 we have the various peak accelerations.i

I

5 And we run from a high I bel Leve of this value

#
6 (indica ting ) , . 35 down to a low o f .03G.

7 This is a spread of about a f ac tor of 10. The

8' magnitude ranges f rom 5 3 *.o 6 3 using magnitude as logary thm;
!

9i that's also a range of mangitude in there (indica ting) .

10 Those are the refe::ences we used (indica ting ) .
i

II From those records statistical treatment 3 were made
i

12 | to determine what the proper distribution was, or a t least

13 what the more proper distribution was.',
I

14 For simplicity we first considered normal, then

15 | we considered lognormal; and it turned out the da ta is more

16 lognormally distributed than normal.
I

'7, 7.nd we are not saying it is exac tly lognormal, or
i
i

18 they could not be distributed some other way; but the da ta

19 ) is showing a preference depending on which particular response
|

20 | spectra frequency you are looking at on being anywhere from

21 2 to 30 times reference for lognormal than for normal.

I22 ' Once the distribution was assumed, peak ground
!

23 accelera tion could be calcu2 a ted, and it turned out to be

24 |; , log,
Ace ..al Reporters. Inc.

25 , We also calcula ted respon se spe ctra . We calcula ted
:
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it
'l
!i

0
I || among others 50th and 84th percentile, and we calculated these

'e

2 two ways.

3 One was based on the actual spe c tra i t se l f ; one

:

4 wa s ba sed on normalized spec tra ; and we'll have curves to show

5I wha t the se are .

6' And as a re sult of the six que stions from NRC
|

7 and the nine clarifica tions, a sensitivity study was also

8| requested here and was performed.

9! And in this sen sitivity s tudy which Leon alluded

10 to this morning, we considered four additional high pairs,

Il two addi tional high pair s, two additional low, four additional
!

12 | low, one high wi th one low, two high with two low.

13
( So we were f airly well in bracke ting possible

14 combinations.

15 MR. TRIFUNAC : Can I ask a question?

16 DR. HAND: Yes.

17 MR. TRIFUNAC : Please correct me if I didn' t under-

18 stand pu correctly.
I

I9 { But you have a whole bunch of records b at you
!

20 | gave in the previous slide, and then you take those records
!

21 and calcula te the response spectra for them?

22 1 DR. HAND: Right.

23
|

MR. TRIFUNAC : And the se are some of the outputs

24
Acs * wal Reporters, Inc. ,

of that calculation , like . lG and things like tha t?

25 DR. HAND: Rig ht.

I
i
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|
1

i

l| MR. CRIFUNAC: Now, you have used those record s

2, a s they are; is tha t right?
,

3 I me an , did you do any scaling for thi s?
.

t

4, DR. HAND: No, we did not scale for distance or
!

S' magnitude or anything else.
I

6 MR. TRIFGNAC: Okay.
i

7 Now, can you then get back your previous vugraph?
i

8! DR. HAND: Yes.
I

9, (Slide . )
|

10 MR. TRIFUNAC : Ri ght .

11 Does it have a central distance or any distance

12 for tha t matter tha t i s to be as socia ted with the se ear thquakes?

13 DR. HAND: Yes, i t doe s.,

14 MR. TRIFUNAC : Okay.

15 From 7 to 30 ?

i DR. HAND: From 7 to 27.
I

'

MR. TRIFUNAC: Right.

18 And in almost any case would you agree that this

19 i would be a re sconse spec tra that you would see from this
|

20 f range of magni tude s as the distance between 15 and 30 kilometers

21 from the si tn ?

22 Don' t worry about the numbers. Okay.i

|
23 1 Now, a t the same time you claim tha t this is

I
;

24 | a representa tion of the intensi ty 8 ear thquake.
Ac. - v.i n.comn, inc. '

25 | DR. HAND- Gile s County earthquake.
,

!

I
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I
!

l| MR. TRIFUNAC: Some earthquake tha t can happen
u

2f wi th intensi ty 8.j
1

3j DR. HANE' : Well, you've got to be careful the re .
.

4|
Because we went through a step and characterized the Gile s

5| County at w intever its inten sity wa s and a given magni tude ,
;

6' end now we are considering the spread around that magni tude.
!

7| MR. TRIFUNAC : I unders tand tha t. I am wi th you

|

8! on all tha t.
I

9 But, let us say we don' t talk about intensities.

10 We talk about magnitude s. Okay?
I

II ! So it is clear.

12 Somebody made a study and from it we are conducting

I3 an experiment in which we believe the Gile s County earthquake'

ld had a magnitude of 5.8 - period; right?

15 | DR. HAND: Right.

16 MR. TRIFUNAC: Now, if you were to make assumption,

17 these are example s of other ear thquake s tha t might look like
i

l18 - tha t.

I9 DR. HAND: Right.
i

20 ! MR. TRIFUNAC: Now, then, we are saying that any

21 of the se ear thquake s could occur at si te .

22 DR. HAND: Right.

23 MR. TRIF UNAC: Fine.
!

24 Now, what makes us take those ear thquake s a t a
Aes.' -*eral Reoorters, Inc.

25 distance of between 15 and 30 kilometers?
i

!l
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|

|

1 Why don' t we evalua te a sectra for the se ear th-
,

tt

2 h quake s f or the si te ?

2]1 Be cau se I thought and I didn' t hear you say

4 o the rwi se , that the earthquake s in this par t of the worldi

|

5| can occur just abou t any place.
!

6 Well, what allow s us to bia s our calcula tions
,

i

7 sa tha t every thing that look s bad is 15 to 30 kilometers

8! away?
i

9| I could do this and I could pick up other
!

10 candidates, maybe more or fewer than what you have , and i ti

II |I would all be between 50 and 60 kilometers away.

12 What allows you to pick this distance?

I3( DR. HAND: The range of di stance was picked as

Id zero out to about 25.

15 MR. TRIFUNAC: Yes, but there is no data at zero.

16
i DR. HAND: And this, the 7 and the 9, are the closest
I
i

17 | we.could go.

18 MR. TRIFUNAC: I agree wi th you. That's fair

I9 | enough.
I

20 | DR. HAND: Now, if I am --

21 MR. TRIFUNAC: Why didn' t you make the cor. ec tion,

22 thr.n?

23 DR. HAND: You are asking why we in some way scaled

24 or tampered with the records to make them reflect zeron
Aa * erst Reoorters. Inc.

25 distance?
,

!
i
I.
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1

i

I MR. TRIFUNAC : Tha t's right?

.|

2 [i DR. HAND: Fir st , I don't know how to make such

,I
a correc tion.-

i

4 Secondly, TVA and NRC agreed tha t this was an
;

5! acceptable way.
!

6' MR. TRIFUNAC : You see , I could argue that you
|

7| are de signed for too much, and I could go pick up o ther set
!

8! of ear thquake records which are all 35 kilometers away.
I

9! And I can ge t any accelera tion I want.
!

10 ' So I can argue, is too large; you biased your

II information upwards.

12 Now, how come you used this data, then?

13
( Wha t is justifica tion for thi s?

Id DR. HAND: Well, --

15 MR. TRIFUNAC : I know there is no o ther da ta, but

16 you are using i t; right?

17 So there hes to be good reason why this and not

18 something else.

19 And you are using this as an al terna te approach

20 because the o thers are no good; there are all sorts of trouble

2I wi th i t.

22 MR. REITER: We went over this and we were involved

23 || in the decision . I laid it out before.
!

24 We arrived at an epicenter distance, the first
Ace * 1eral Recomes, Inc.

25 i considera tion was a study by Nutley (phonetic); wha t are the
i

I .

I
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t

!,

i

I0
h effects, the maximum effects, the maximum damage, to wha t
!i

L2 |, extent do you f eel tha t in the central United Sta te s.
l

3|
-

j Their conclusion was that it was only 20, 25

4
4 kilome ter s.

|

5| And on the basi s of tha t , we said, oka y; le t ' s

6 take a look at those records in 20, 25 kilometers.

7| I think wha t you say is correct, when you ge t to
i

8: scaling , you have a very dif ficult situa tion. You don' t know

9 how to scale, par ticularly in this area.
I

10 However, I should point out if you did go to scaling

II mo st o f the scaling procedure s that I have looked a t tend
i

I
12 to flatten out when you get to 10, 15 kilometers.

( 13 So you would look a t some sort of scaling -- we

Id pre fe r no +. to do i t .

15
i We think this is a better way to go .
I

16 I Bt t if you would look at scaling, most likely any-

I7 thing less than 10 or 15 kilometers would probably be the

18 same on some scale.

I9 | Now in the East there is no surface rupture, the
|

20 | ear thquake s occurring at dep th -- we don' t know where; i t' s

i
21 very difficult to pin down what does it mean and where would

22 ' you place tha t actual f ault, a t what distance .
I

23| Taking all the se f acts .into account, we felt that
!

24 ' i t wa s be st to take all those records within a distance in
Ae w i neooners. inc. ,

25 | which people have e stimated maximum damage, and no t to a ttemp t
,

i

!

l

!
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I to f it tha t wi th some arbitrary scaling fune tion which may
4

2[ fla tten out at 10, 15 kilomete s; and jus t deal wi th the data

n .

is.a s :.t-

|

4 B y the way , the average of tha t da ta i s so me thing

5 like 14, 15 kilometers; to half is below and half abo ve .

6 '- MR. IMITE: How about moving that diagram to the
i

7'! lef t to see how much correlction is there be tween distance
i

3j and acceleration?

9 MR. REITER: I t's really -- there's one point the re ,
1

10 ' 27 kilometers, and pu know, we originally said 20, 25.

II We decided to include that because that was the large st

12 pair t ha t- we had, ve felt to exclude that just because it was

/ I3 2 kilometers more than.our original da ta would not be correct.

I4 ! We find that in cer tain cases in ear thquakes tha t
|

15 |
i are close by, have low acceleration, f arther by they have
i

16 | higher accelera tion .

I7 In f act for the study of the I talian earthquakes

18 romeone pointed out there's some funny way in which the
|

I9 I ea r thquake seemed to be peaking not near the distance but a t
!

20 some dis tance f arther ou t.

21 I think all this points out that if we can at all

22| po ssible avoid scaling, tha t's be st.

23 MR. TRIFUNAC : But you would agree, though, tha t
i

24 !: taking all this into considera tion like we are talking
Aa wel Atooners, Inc. "

25
i abou t here , af ter we go through the averaging, we are talking

i
i

!
I
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1 about accelera tion a t di stance, which is some thing like we

2 see the re .

MR. REITER: We are talking about 15 or something
3 ,j

4 'I
'

or the average.
!
l

5! MR. TRIF UNAC: But we are no t talking about
t

6 accelera tion at 5 kilometers or le ss.

7 MR. REITER: Yes, I am saying that we are dealing

g -- the attempt was made no t nide the uncer tainty, but to deal

9' wi th it ; and to look at all the data within the range of

!
10 uncer tainty of the defined ear thquake, the Giles earthquake ,

|
'

11 which would cause accident damage at the site.

12 Now, we picked the magnitude range of 5. 3 to 6 . 3,

13 and all ear thquake s a t le ss than 25 kilometers they were
,

i
14 repor tnd on rock sites.

15 And we did not a ttemp t to scale it by any arbitrary

16 me tho d .

I

17 MR. TRIF UNAC: Well, if you look at these mag nitude s

18 they are surely le s s than 6.-something.

19 ; MR. REITER: I think 5. 7 is the average .

!

20 | MR. TRE?UNAC: Yuh.
I

21 So what is the average?

MR. REITER: 7 is the average.
22|

1

23 ' MR. TRIFUNAC: Wha t would be the size of the sourcel

!

24 i for tha t?
Ace."-*eral Rooortets, Inc. f

25 , DR. HAND: I have no idea.

t

i

I
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I MR. TRIF UNAC : If I picked up a nu:nber 5 kilometers

2 h would you disagree?
d

2 DR. HAND : I have no basis to agree or disagree ,
t

4 MR. TRIFUNAC: Well, I am sugge sting 5 kilometers .

5| Make less than 10. Some ear thquake with 6. 4. You have lots
!

6 ! o f number s here which are well below 6. So maybe 5, 10

7 kilome ters in each case, on an average .

8 So if I take the epicenter distance (unintelligible)'

9| we are no t in the near f icld for the se earthquake s; we are
i

10 ' ou tside .

II MR. REITER: Again, the only thing I can say is

12 we have uncer tainty here that there ' s no way I kno w a t thi s

13
( i poin t for us to know -- no noncentroversial way -- of scaling

Id I in the near field.

MR. TRIFUNAC: All right.

16 MR. REITER: In a ttempting to apply tha t would

I7 pu t in another measure o f uncertainty that I wa:tted to avoid.

18 Tha t's the way it is. We have lots of uncertainties
I

19 | here and we wanted to try to pick a t least the least

20 co ntrocrersial way to go .

2I MR. HUNT: 'Ib answer Dr. Zudan's question about

22 correla tion, we can look a t three o f them very quickly.

23
| We have 62 tha t occurred 27 kilometers away,

24
p eak acceleration is abou t . 33 .

Aar .r.i n. corms, inc.

2S
i We had a 61 at 9 kilome ters, with peak acceira tions
!

i

I

!
I
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1 of 0 6 to .12; and a 6 a t 20 kilometers with peak acceleration

2[ of ,14 ,

3 So just on tho se three I don ' t see any way
I

4 that a correla tion could be fixed.

5 MR. TRIF UNAC : Maybe jus t proved tha t my

6' correla tions are not good,
i

7' (Laughter.)

8 DR. HAND: We have 26 records used in our study

9| and Reg Guide 1.60 is based on 33.

10 ' So they have only 7 more records than we do.

II Yet we are describing a very narrow range of mangi tudes,

12 dis tance and specific site limitations; they are making a

( 13 wide range of mag ni tude, distance and site s.
'

i

'

14 If I may go on to some re sults that were obtained2

15 (Slide.)

16 Here we have a comparison o f Sequoyah spec trum

17 and Phipps Bend for steel for various site spe cific spe c tra .

18 Here we have our Phipps Bend spectra (indica ting) ,

l9 | the jagged line would be Sequoyah spectra (indica ting) .
i

20 We have several different ways we want to obtain

21 site specific spectra, but the simplest way so f ar as

22 compu tation is concerned, is simply to go in and do the 50 th

23
| percen tile for peak accelera tion only.

|
2d It is . lG . Achor tha t to the Reg G uide spectra

Ace " *eral Rooorters, Inc. |

25 | and see how we fall.
!

|
i

i

!
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I Here we have our anchor point (indica ting) we

2 come up on this long straigh t dahsed line (indica ting ) and

i
3 up here -- and we are below the suppor tirg curve (indica ting. )

,

i

4
i We can go very more site spe cific than th a t.
!

5| We can come in and take the selec ted ear thquakes,

|
6; perf orm sta tis tical opera tions on a full period range

7 predicted in the response spectra.
|

8! We do tha t based on the ac tual distribu tions .
!

9| Ne will ag ain find the mean will be down here (indicating) .
!

10 And it will turn out to be this short dashed

II line that comes up here and down and over, and we've marked

12 that on the drawing as 50%A; the "A" stands for actual

13 distribu tion .(

14 Ne could just as well determine any other '

15 | pe reentile, and we have de termined the 8 4 th .
I

16 The 84 thN and 8 4 thA ; ag ain i t is a s ha r t dashed

17 | line, and it is below Sequoyah , until it gets over down into

18 abo ut this range (indica ting) , which is around our 06 period.

19 i And then we star t to move out.
I

20 The other approach that could be taken is to go

21 back to the way the Reg G uide 1.60 was determined, rormali ze '

22 our record, anchor that normalized 84th percentile shape toi

|

23 || our mean acceleration ; in this case the 84th p:rcentile shape

24 |! would correspond to a rock si te, record s recorded wi thin
a wei neoonm. inc.

25 , approxima taly 25 kilometers.

I
.

i
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i
!

!
;
1

Ih So that i t would be a specific shape. And here
|I

2 [!
( indica ting ) is 84 again , normalized . And the do ts come in ,

.

3" and it's all below Sequoyah. It comes in and ties to about

4 .lG again.

5 Based on this procedure we find if we use the

6 84 normalized it will be okay, if we use the 50 percent;

7j ac tual or some value higher than tha t, we woud be okay,
i

8| If we go as high as 84 actual, we wind up
i

9| exceeding here (indica ting) .

!10 To turn around and make the same comparison

Il for reinforced concrete struc ture s as Leon has been doing --

12 1 (Slide.)
!

13( -- we would have the same curve shown again.

14 The Sequoyah is the jagged do tted line that comes down.

15
i our 50 percentile here, anchored to the Reg Guide , is this

16 so lid , long broken line (indica ting ) .
I

17 The 50 percent actual is down here (indica ting ) .

18 And the 84 percent actual comes up here (indica ting ) ; and

l9 ! our 84 nornalized comes in here (indic a ting) .

20 Based on this result we concluded that we could

21 use any of the 84 normalized, the Reg Guide procedure, or

22|| the 50 percent actual or a slightly higher percentile, and

23 |1 it would be acceptable.

24 |I And we felt this jus tified the use of the spectra
Acr 1ers Reconers, Inc.

25 , we used.
t

|

,
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!

I The soil supported structures --
u

2
(Slide.)

:
I

3l -- these were treated a little dif ferently than

,,

"| wha t we did our rock suppor ted structure s.
!

5, Again, the design criteria for soils specified

61 a type of rock; we amplified and came up through the soil
i

7! that resulted in our peak acceleration -- peak ground
I
t

8, acceleration -- tha t's about here (indica ting) .

9 Depending on tha particular depth of soil,,

l

10 the par ticular response spectra changes; but over the range

11
of structures that were soil supported, they fall somewhere

12 within these bounds (indicating) .

I3'

The Sequoyah rock spectra is shown here --

" (indicating) .

15
The 84 actual is shown as this dotted line. And

16
the 84 normalized is shown as this dotted line (indicating) .

17 | In either case the soil structure envelope

18 all rock spectra in the 84 normalized and the 84 actual --

19
we did not see any need to reevaluate any of the se

20 | s truc ture s.

2I Now in development of response spectra for

22 magnitude --

23
(Slide.)

24
-- this method was again suggested by working,

Acr wral Rooorters, Inc. ,

'S -'

: group support. Western Geophysical performed this work for
i

!
i
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!

l |4
us, where they go for the magnitude through various

2[ mathematical computations , and finally come up with a peak

3 acceleration which we anchor; the peak accelera tion la ter

4 de termined for our rock site was .08G; and they anchored a

5; Reg Guide 1.60 shape, 208G, and that would be less than the
!

6! design criteria th a t was us ed .
i

7 Dr. Dick Holt is here from Western Geophysical,

8| in case you have any questions on this data.
!

9: Ninth, we calculated the probability of exceedence

10 for various response spec tra --

II
(Slide.)

12 -- this basically required input from the site

( I3 specific specta, the standard devia tions were dispersion of

Id da ta , and it required some attenuation function to get

IS the intensitie s historically reported, to a site intensity;

16 we had to make a conversion between site intensity to a
i

17 | peak accleration.

18 We used several different conversions. We used

I9 | the CSC approach.
t

20 | And then we used the 84 th percentile normalized

21 shape we had for the amp 1fiica tion factors , tha t would relate

22 d to peak, with the anchor point (indica ting) .

23 In going through this particular study we cranked

24 ' out a tremendous number of models.
Ace wel Rooorwes, Inc. ,

25 One of the easy ways to compare these is the
i

!
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:

i
1h spec tral accelera tion versus the time period curve --

i!
2 (Slide. )

|

3 A comparison is made here for only one period
!

4 that we were interested in. The beta value is 1.312;
i

5i the damping is 7 percent, the maximum intensi ty is an 8;
I

6 and here we plot spectral accelera tions; down at the bottom
!

7j we plot the return period; and here we have the results of
i

8 several dif ferent models.

9 The first model we used simply the CSC intensity
!

10 acceleration rela tionship.

11 Then we turned around and used the other CSC

12 relationship, one which we think is the historical CSC.

13 CSC gives two rela tionships : one relates only

14 , intensity to acceleration; one relates intensity and distance
i

15 ' to the accelera tion.

16 And then they have a conversion for historical

17 | intensities to magni tude.

18 We ranother one of CSC to Giles County. We r an
I

19 | ano ther one where we put the maximum intensity in the province

20 l at a 9 instead of an 8; and we ran another one where we had
i

21 what we call an I unlimited; and it winds up with very

22 | conservative results,
l

f

'

23 h From each one of the se models uniform risk

24 !! spectral curves were presented and to date Leon has only the
Acs eral Recorters, Inc.

25 | curves that deal with CSC. He does not have the ones that deal

,
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I
i

I' with the historical CSC or the Giles County limited,
b

2 Here we have a comparison on the maximum in the

3j province, it's either an 8 or a 9; and we see here en the
!i

4' uniform risk here (indic ating ) .

5i We go one step further and take the intensity
!

6! 8, compare those to the various curves we are interested in,

7 and we have this long broken line here for 10-5, 10-4, 10-3,
t

8| 10-2,
!

9 We put on a Phipps Bend curve. We put on a

10 ' Sequoyah curve. We put on a 50 percent actual, our 80

Il normali::ed and actual.

12 And as Leon indicated earlier, the Sequoyah curve

13 does fall along the 10-3 and sometimes between 10-3 andr

14 10-4,

15 (Slide . )

16 We can compare the risk curve. This would compare

17 what we did between the CSC formulation of what we call

18 historical CSC, only we are now using distance in our

I9 | a ttenta tion f une tion for accelera tion; the curves are shif ting ,

!

20 | and shif ting down for historical CSC.

21 And the shif t that we are getting in the acceleration

22 range that we are principally interested in is on the magnitude

23 order of 3 to 5.

24 ! If we make a comparison then between these historical
n.corrm, inc. |Ac..s .r.

25 i CSC curves and again a plant curve, --

I



jrb211 211
|

I ||| (Slide . )
I!

2[ -- we'll see that Sequoyah, this is again this
J

3 solid line, has now moved about halfway between our 10-3
f -44; and our 10 curve.
i

5 This reflects that 3 to 5 numbers we mentioned.

6 We want one more parametric combination, and
!

7| restrict the Giles County earthquake to the Giles County
:

8' area. We pick up another shif t in prcbability. The uniform
I

9| risk spectra are again compared with the original CSC,

10 | and again they are dropping.

II And in this case they are dropping by a factor of

I
12 about 10.

13
| And it's easy to see up here at the very top

Id (indicating) 10-5 to 10-6,
15 AtJain, we compare with our plant curves --

16 (Slide . )

I7 --and we wind up in this Sequoyah being the solid

18 ' line; and it's f airly well paralleling this 10-4 curve

I9 ! (indica ting) .

20 , So in essence, by shif ting models we can shif t

21 our absolute probabilities by a factor of 5, with the other

22 d model we can do them with a factor of about 10.
0

23 Again the rela tive dif ference between the Phipps

24 : Bend site and Sequoyah site remain about the same.
Acy 8=$eral Recorms, Inc.

As Leon was saying, in a wide range of parametric

.

- . _ _ _ _ . _ . . . - . _ _
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|
'

!

I varia tions the rela tive probability remains fairly stable.

2 And that again has been confirmed here.

,,

-| Those essentially completed the probability studies
!

# that we were doing. The last two of those will be submitted

5 to NRC, again by this mid-April da te.
i

6 The next thing we performed is an evaluation of the
!

7| OBE. This was in case our SSE was not accepted.
I

8| We performed return period calculations where

9 we have re turn period and acceleration plotted simultaneously

10
i on the left and Modified Mercali on the right --

II
(Slide.)

12 (Indicating) -- the present OBE is half of the

I3 old SSE, so that is about 09G; and it will come up into thisi

Id area (indica ting) which corresponds to something between
|

15 | 1500 and 2000 year return period for the OBE.

0 As Leon stated they have found that our return

I7 period or probability calculations for the OBE are acceptable .

18 |- The other point that can be made in this par ticular

I9 | slide is the dif ference between the Phipps Bend and the
!

20 { Sequoyah plant site; this comparison is for the Sequoyah -
i

21 1 Watts Bar sites, Bellefonte site; they are very close in their

22 return period curve.

23 | We also have another plot --
1

24 *
i (Slide.)

*eral Reporters, Inc. jAce

25
-- which has them on the same line as these two.

i

|
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1 So under the guidelines we are using now we can

2 shif t vir tually anywhere in that province for re turn periods.

3 Studies TVA will perform or has performed and

4 will submit, one is the additional probability study; those

5 are the historical CSC and Giles County.
,

6 We have another report, the determina tion of site

7| specific re sponse characteristics. This is work by Western
i

8 Geophysical during the spring and summer, they instrumented

9, six selected locations.
!

10 One was at Sequoyah and one was at Watts Bar,

II and four other sites near those particular two .

12 ' And they listed, recorded, for about two months

/ 13 any activity that they could pick up forthe site specific

Id response characteristics between these six sites.
I

15 During that time we did get several recordings
,

16 from rock blasting in the area; and some distant earthquakes

17 were also recorded.

18
i The data has been processed and studied and their
|

19 i report is now ready and will be submitted.
|

20 '
i The basic conclusion from this study is that

21 all the six sites selected and all six were on bedrock,

22 ! Sequoyah is either near the mean or below the mean in earth
!

23 | response characteristics for the particular site amplification.

d This would imply that of the six sites that
22 , me neoonen, inc. .

25 were selected, Sequoyah is a well-behaved, relatively low

I
i
l

i
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!

!
L

1 response site; and this adds credence to one of our assumptians:

2[ that instead of using an 84 percentile normal distribution,
:

3 we could use the 50 percentile actual, instead of the 84
i

4; percentile actual that Leon and NRC want.
!

5! Number 13 is the Southern Appalachian Techtonic
!,

6 Study. This again was one major area that was pointed out in
I

7' a working group repor t. They said it would take a tremendous

81 mmount of monev and a tremendous amount of time to do the

!
9

i study.
I

10 We have had a study going on. We are presently

Il prepared to submit that report.
I

12 And in this study of the Southern Appalachian

13 Techtonic Province we performed a geophysical, geological
,

14 study; it's been conducted to delineate basement techtonic

15 structure in that region, regional magnetics and gravit yi

|

16| data are collected for the study. They have been correlated

17 with seismicity, surf ace structures seen on satellite

18 photos and o ther rela ted geologic data, into an integrated

19 ; analysis of the data set.
!

20 Examination of the basement derived from these

21 studies shows precambrian crust underlying bolted Appalachian

22 and younger rock in the adjacent geologic province have

23 i l a much more complex structural pattern than was realized.

24 This pattern defined a series of techtenic
Aa 1eral Rooorters, Inc.

25 subdivisions or provinces on the basis of geology and structure.

I

I
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1 And we further go in the study and conclude
,!

2[ it is the opinion of TVA and its consultants that the

3, results of this study strongly suggest the existence of
i

4 of an east-we st trending techtonic structural boundary; this

5| would constitute a techtonic structure as defined by appendix

!
6. A, with which the 1897 Giles County earthquake was associated,

.

7 and to which a reoccurrence of an event of this magnitude

8 would be restricted.

9 This in essence would isolate Giles County again

10 ' to the Giles County earthquake.

II It is furthermore felt that the existence of a long

12 northeast trending element transected by three northwest

13 trending elements as defined by multiple sources of data'

I4 serve to develop a techtonic subdivision; and these would

15 constitute techtonic provinces having sufficient dif ferent

16 | seismic characteristics; as such the previously imposed
|

17 | classical interpretation of Giles County and Sequoyah all

18 lie within the same southern valley ridge techtonic province

19 I is not warranted.

20 The basic conclusion drawn from this last study

21 would be that the Giles County event would not have to be

22 | translated to the Sequoyah site. As a result the largest
!

23 other earthquake in southern Appalachia would be a 7, not an

24 ; 8.
Ac. w neoonm. inc. ||

25 Using the current Staf f procedures , Trifunac and

F
ll
i
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I Brady, we get about 413G, wi th Reg Guide 1.60 again supporting
,1

2 g us.

!
3 Again, NRC has not had time to study either 13 or

i

4 12; they will be submitted by mid-April.

5! Based on all of the se 10 and the se additional 3
I,

6 items, TVA concluded that the basis used was justified;

7' NRC did not and required the 84 percentile. TVA is using
,

8 the 84 percentile .

9| DR. MARK: Supposing this realignment of tochtonic
i

10 regions were accepted, where did this magnitude 7 occur and

II when?

I2 DR. EAND: Intensity 7.

'

( 13 DR. MARK: Where did it occur and when -- just to

Id get ready for some new names?

IIS
! (Laughter.)

16 DR. HAND: If I am not mistaken there's more than

'l one.

18 DR. MARK: And in recent times?

19 | DR. HAND: I think so. I know we have 120 years
;

i

20 f of record.

21 MR. ZUDANS: A questi.on that is probably derivable

22 | from missing some thing important:
1

23 Where was this legnormal distribution you used,

24 and what quantity was it? I must have missed some point.
Am erst Rocorters, Inc. ;

25 DR. HAND: When we calculated the response
i
l

i
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I

i

i

I !,| spectra for each of the 26 compenents tha t were used,

, h,
AR. ZUDANS: Yes.

,

DR. HAND. They were all tested down to lognormal~

i

4j and normally distribu ted , depending on what period you are
|

5 interested in, whether you want to talk about actual spectra
i

6 or normalized spectra; they show a pre ference for being
!

7 lognormal about 2 to 30 or more.

8 So that all we are using it for when we are
i

9| establishing these 50 percentile and 84 pe rcen tile response
i

10 spectra curves ; tha t repre sents a mean plus one standard
i

11 | de via ti on .
|

12 i The mean and standard devia tion is calculated

I3 '' using that log no rmal distribution .

1 DR. ZUDANS: Okay.

15
i DR. HAND: And if we use the normal distribution
i

16
as f ar as the me an curve goes, the me an normal 50 pe rcon tile

I7 ! normal, is above 50 percentile legnormal.
i

l

18
i The 84 percentiles were above or fairly close.
.i

19 '
They are within about 100th of a G of each other.

!

20 ! But at the same time the 50 percontiles are

21
1 within about .003 of a G.
!!

22 ] MR. ZUDANS: Now, if cne would look at your
i

23 ] calcula tions where you made thi s decision of lognornal wi th
.1
'

2'1
normal, is that argument fairly convincing?'

" ceral Reacrfers, Inc.**

25 DR. HAND: We believe it is.,

-,

I

'|.
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I
i

i

I It is convenient to lower i t, but even at the
i

2 .13 level, you use the 50 percentile.

,
AR. ZUDANS: Yes.

,

I

4
i DR. HAND: Now in response to the six questions,
!

S this is in response to questions 3 and 4 .- Ue have plots

6 fo r four selected periods tha t we go acros s tha t give a
i

7 damping ratio and we show histograms of how the da ta is

8' ac tually distributed, how we as sume it to be distributed,
!

9i whe ther we assume it normal or assume it leg no rma l .
i

10 And we run othe r s tatistical te sts on it to seei

.

11 which is t he be tter di stribution ,
,

i

I2 MR. TRIFUNAC: Can I make a comment?

i
13 If you do this -- wha t they are doing -- normal

Id distribu tion is terrible .

15 If you do it lognormal distribution,it looks all

16 right. But if you make a couple of tests you find it is not
d

I7 acceptable either. Neither normal or lognormal are permi tted

18 i on KS. But lognormal is much better than normal.
i

I9 I IIR . ZUDANS: It is a convenience.

0| MR. TRIFUNAC: Not necessarily.,

'l 1
t DR. HAND: The easie st way to visualize the'

!l
,2 '

f normal is not a ve ry good distribu tion . I f my ma an is .13'

1

73 j and my standard deviation is .1, wha t happens i f I want to'

'

2.1
go two s tandard devia tion s be low?

'r*t r al H eUOf ff f t , I nc.,

m! MR. ZUDANS: A nega tive .
''

I
;I

.I
l

o
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!

l
| DR. HAND: A negative.

J

2[d
MR. ZUDANS: That's why I questioned the number

3 for the da ta point f or thi s type tes t.
,

4| DR. MARK: Does that conclude the seismic thing

!

5 as it is tod ay?

!

6- D R. HAND: Yes, sir.

7i D R. MARK: We will go on to the next item, which

8| is a commentary on the SER.
i

9| Is it possible to highlight that, Silver?
i

10 , MR. SILVER: Yes.

II || DR. MARK: That's fine.
|

12 MR. SILVER: I will try to do that , yes, sir.

13 DR. MARK: Thank you.,

Id MR. SILVER: Suppose I concentra te for a moment
!

15 on the 1.6 i tems, tha t is, the outstanding issues.

16 The first of those items is bolted connec tions

17 and supports, which involves a question of support flexibility

18 in transient loadings.

I91 We received a repor t from applicant on March 5
l

20 | in response tc our questions. We have started a review

21 and expec t to be able to report to the f ull commi ttee .

22 It's a ra ther lengthy repor t.
I

23 We do resolve to expect to resolve that issue
|
i

24 ' prior to f uel load.
Ace ~ 'eral Recorters, Inc. i

,

25 I Please stop me at any point.
!
l

,
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!
i

!

l

I] The second item is qualification of instrumentatien

2 or equipment, which has got two parts , Westinghouse equipment
d

3 ] and balance of plant equipment.
il

d| We are reviewing specific information received
i

5 on Sequoyah regarding the Westinghouse equipment qualification;

64 and I hope we can in f act report to the full committee and
!

7 i resolve this for Sequoyah prior to fuel load .
I

8 I have nothing new essentially to report on that
|

9' item now.
!

10 On the balance of plant equipment we are waiting
:

II | for information on one item, a containment isola tion valve,
,

i
12 : which we expec t momentarily.

13 And we hope that this will be re solved shortly.

I'
; We expect it will based on verbal information at hand ,
i

15 | .The third item is fire protec tion. On this one
!

16 we have essentially completed our review. We had a site

37 visit and questions to the applicant.

18 ! We have a preliminary and revised response from

I9 ! applic ant , and will have a meeting to resolve any open issues,
t

20 We believe all issues but one are resolved at

21 this moment, that one issue being a question of fire dampers
i

22| in AC ducts where they are planning fire barriers. There are

II -

'
23 no dampers in many places, or some places -- I don't know

t

24 I the number.
Acs FMme Reconm inc. ,

'S We do not have a specific schedule for completion'

|
|

!
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i
i

li of various i tems, but applicant has indicated he will physically
h

2 || implement as many as he can before fuel load, and will provide
1

3' a schedule for thmse items not completed by f uel load; and
,

4; the license will be conditions to assure the comple tion of
!

S thos e itens.

6 They are committed to implementing interim fixes

7 for those items for which a final fix is not fully implemented.

8! This interim fixes may of course involve adminis tra tive
1

9! procedures and things of that kind until the final physical
l

10 ' fix is made.

II The next item is the radiological emergency plan.

12 On that one we have asked Sequoyah to respond to a number of

I3 questions which were asked on the Watts Bar docket and which'

Id are also applicaole to Sequoyah.

15 TV did respond in la te February, and provided a

16 revised emergency plan.

17 ; And I understand there are addi tional responses

18 to additional questions on Watts Bar again also applicable

19 ! to Sequoyah, which are due March 20.
!

20 ; We will review all this material and expect to

21 comple te our review prior to the full committee meeting;

22 | and we will be able to repor t a t tha t time .
i

23 Acceptance criteria f or pl ant trip te st ; we had

24 | requested information on acceptance criteria on turbin( trip
Am ~ *eral Reporters, Inc.

25
! and generator load re jection tests.
i

!
I
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I Esser.tially we wad: a comparison of te s t resul+s

'
,

with realistic predictions of other plant re spons e . We have',,

,, H
had recent *c _ephone conversations with Westinghouse and TVA-

i

4| which indicate that the re sponse is imminent and will be
!

S
i sa tisf actory.
I

6 ! We hope we can in f act repor t accep tance at the
i
i

7 full committee meeting.

8| This item is now essentially a confirmatory
I

9! item in my view .
|

10 1 MR. ZUDANS: I read this in section 14, and to

11 | my mind i t is not clear:

12 What tests are we talking about?

13( MR. SILVER: We are talking about a turbine trip

I# te s t .

15 MR. ZUDANS: Running on the reactor?
|

16 || MR. SILVER: Right.
!

I7 | And the criteria now are sufficiently specific,
i

18 the criteria for acceptance are specific enough so we understand

19 | wha t is being looked for .

20 | MR. ZUDANS: Well, the test is to trip the turbine?

2I MR. SILVER: T o trip the turbine.

22 MR. ZUDANS. What does it mean, trip the turbine.

23 MR. SILVER: I don' t know what is physic ally done.

MR. ZUDANS: Is it to cut the load off the'

Ace ' erst R ecorters, Inc.

25 ' genera to r?
,

I
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1 MR. SILVER: That is the second part, yes, to

2 remove the load.

3 MR. ZUDANS: Okay.

!
4 VO ICE (TVA) You trip die generator and you look

5 at various parame ters to see whe ther or no t --;

f

6| MR. ZUDANS: In case of a major accident.
i

7| MR. SILVER: The test was to be performed and
|

8| always was -- i t is no t a new requiremen t .

9; MR. ZUD ANS: Yes.
I

10 i MR. SILVER: I t is simply an understanding of the

II plant response tha t we are af te r .

12 | DR. MARK: Could we hold back a minu te to chang e

13 the tape s?
,

14 (Pause . )

T5 15 MR. SILVER: On 3ection 1.7 of the SER, the first

16 i tem is single failure; and, again, the point is to assure

17 that pump suction is maintain in the event of the failure of

18 either af two isolation valves in series.

l9 I For the first cucle the applicant has submitted
I

20 f to provide a dedicated operator to monitor flows during
!

I

21 ' sh utdown .

22 If we find this acceptable , we 'll consider the

23 ' item re solved.

2 4 '. The second item is pres sure limits for heatup
Ace ' *eral Ranen, Inc. '

25 , and cool-down. We are still waiting for information from the
I

!
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|

l applic ant on that item.

2 I understand TVA expects in April to obtain that;
o

3 so we will not be in a position to report on this at the
|

4 ACRS meeting, but we do expect it to be resolved prior to

5 || fueling.
il
i

6 ;l Number three, in-service inspection of steam
I

7' generator tubes; again, app 3icant submitted to provide a

8 steam generator inspection program per Reg Guide 1.83.

9i We find that acceptable and consider this item
I

10 resolved.

II Number four is cold shutdown using safety grade

I2 equipment.

I3 We will identify further requirements or further'

Id information needed to the applicant very shor tly. We are

15 still reviewing their response.

16 We will require a commitment to do a natural
i

17 ' recirculation te st to demonstrat boron mixing and heat removal

18 capability, unless applicant can justify that same test

l9 performed on other plants is acceptable for this plant.

20 ! And we would like to see the abilit.y to manually

21 open the steam generator dump valves, which is one of the '

22 procedures that would be required.i

|

23 | We hope to report to the full committee on this
!

24 ! item, but we do not have a schedule at this moment from the
An * 'eral Reponers, Inc.

25 - applic an t.
!
' *
i

i.

|
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I! Item 5 is design of steam generator and pressurizer
h

2h s upp or ts.

3 We requested verification that asymmetric loads

4
j in the tube compartments of the steam generator, pressurized

5 compartments, have been considered in the design of supports.
,

i

6 We understand that analyses are being performed

7 to verif y this ; and we should have results by April 1.
i
!8 I don' t think we can complete the review to make
1

9, anything but a brief report to the comntittee, but we will
i

10
! resolve it prior to fuel load.

II
No. 6, two par ts :

12 Basic ally , containment response to a steam line

13
( break; we have an assessment from Westinghouse that the

Id analysas performed downed the containment response to small

15 | breaks. We have asked for and expect a response by applicant
i

16 by April 1.

17 We will attempt to report to the full committee.

18 The second part of that is environmental qualifica-

l9 ' tion of Westinghouse equipment; and of course the connection
i

20 is to be sure the temperature qualification of equipment

21 in the containment is acceptable relative to the containment

22 d temperature response.
'

23 | Upper head injection preop tests; I believe this

24 |i! was discussed a little bit earlier.
Am ~smi neoomn. inc.

25 The tests have been done. We have not found any

!

:

,
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,

I

I problem wi th the results , but cne , namely, verification of the,

2 acceptance criteria of the amount of nitrogen carried over.
I

? Applicant has reported nitrogen carryover in the
,

4[ tests with some thing around 1 to 1-1/2 percent, if I remember.
!

5 The acceptance criteria is quoted for a fraction of a percent;
!

6
1 but the source of that criteria and justifica tion of it has
,

7 not been provided.

8, We have asked for tha t , I assume it's justifiable
!

9
a and we will accept it.
I

10 I I tem 8 is the containment sump.

II Applicant has performed an extensive scale model

12 te s t , and we have reviewed ttheir reports and witnessed a

13
( couple of demonstration tests under a variety of conditions.

I4
In Amendment 60 received just a few days ago

15 applicant responded to our most recent concerns and our

16 prelindnary review of that material is that it is acceptable,

I7 although we may request additional information.

18 But certainly it is well on the road to resolution,
I

l9
! and we do expect to clear it shortly.
t

20 I tem 9, bypass safety injec tion signal.

21 The conc ern is a line break in a residual heat

22 hold system during normal shutdown when the safety injection ,

23
|

signal is blocked and much of the ECCS equipnent is bypassed.
1

24 Applicant has stated sufficient time is available
Aa, r-<mi n.oonm. inc.

2'5 for operator action to respond to such a break; and we expe c t!

0
0
iy
.
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'
i

I to ge t a reevaluation from applicant by March 15, and hope

2 to resolve fully by the ACRS meeting.
'l

3 No. 10 deals with LOCA analysis which has been
i

4
j submitted, going to an approved model. We requested additional
i

5| information to verify analysis; also awaiting on how some
|

6{ small breaks where there is a possibility of the pressure

7 temperature limits may be violated af ter 27 years of
!

B! radia tion .

9 This will not be an immediate problem, but it
I

10 may result in some sort of license condition.

II MR. ZUDANS: Did you say something about improved

12 modeling?

I3 MR. SILVER: Yes.

I4 No, approved.

15 MR. ZUDANS: Oh.
I

16 ' MR. SILVER: We do have a draft response to our

I7 various requests which was received March 8, just a couple of

18 days ago; and we hope to be able to repor t to the full

I9 | committee.
!

20 { The next item is response time testing.

21 They will submit general and detailed test

22| procedures on selected items to measure channel response time

23 including the sensors.

24
j We find the general procedures acceptable but

Acr 1eral Reoorters, Inc.

2~5
there's some information we would like to have on de tailed

,

i

|

|
..
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I proced ure s.

2[h I believe that has been communicated to applicant

3 and we expect to have that information shortly.

#| We can give a report to the full committee on that

5 item.

6| Isolation valve -- item 12; we require removal
,

7! of power during operation and during shutdown to avoid
|

8 spurious operation of the cold leg accumulator isola tion

9| valve, and the lock valve in the auction line from the
!

10 ' cooling water storage tank; and we also require continuous

11
position indica tion for these valves.

12 The original design was design was such that when

13 power was blocked out the position indication was lost.

Id The design has been modified by applicant. We have reviewed

15 the design and find it acceptable.

16 So this item is resolved.

17 Item 13, post accident monitoring separation

I8
cri te ria .

19 |
; Applicant has committed to providing adequate
!

20 | separation for redundant channels. I believe it's described

21 in section 752 of the SER.

22 We will review the implementa tion of these criteria

23 on our site visit currently scheduled for April 2.
;

24
i So we can have at least a flash report to the

Aw *Merel Reporters. Inc ,

25 ' full committee on this item.
|

|

|

|
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,

I No. 14 is environmental qualifica tion of balance

1
2 : of plant equipment.

3 Tb" first part of that is a bookkeeping item,
!

4
i essentially involving erroneous entries in various tables
!

Si which have been modified by applicant, and received just a

6' couple of days ago.
i

7 That is under review.

8 A major part of it has to do with an environmental
!

9{l monitoring system that we require to assure that balance of
i

10 ' plant equipment doe s not undergo environmental transients

II beyo nd the qualification levels of the equipment.

12 The applicant c ss committed to provide such a

13
( system in the aux building by the first refueling. That

Id commitment is acceptable , but we feel that a similar system

15 should be provided in the ERCW, that is essential raw cooling

16 water building, and die sel genera tor building; or applicant

17 should justify that no systems are required.

18 For the first cycle until the permanent monitoring

l9 | system is installed, we will require interta procedures
!

20 | involving temperature monitoring and logging on a daily basis,

21 a s we have done on a number of plants .

22 If the qualification temperatures are exceeded
f

23 we would want a report from the applicant to that e ffec t , and

24 would require performance of analyses to demonstrate that
Ace? Meral Reporters, Inc.

25 i the equipment is still acceptable.
!
,

i
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I I believe applicant has indicated verbally he

2| will comply with this requirement.
4

3 And on the assumption that can be done, we will
.

I
4 close this item shor tly.

5 No. 15, diesel generator and remote shutdown

i

6 testing.

7I Applicant expects to submit within a few days
,

i

8I information addressing the testing requirements. We will
|

9 review and report on those items to the full committee.
|

10 ' Based on verbal information we feel the response

II will be acceptable, and that item can be closed out.

12 No. 16 is boron dilution.

I3 We are awaiting additional information on boronr

I4 dilution events during shutdown, including a discussion of

15 mitigating systems, protection methods and margin to criticality.

16 At the moment we do not have a schedule from

I7 the applicant.

18 The last item in that group is long term effects

I9 ! of ateam line break.
I

20 We are reviewing draf t copies of mitigating

2I procedures designed to minimize such consequences . The

22 procedures appear satisf actory and we expect to report the

23 | resolution to the f ull committee.
1

24 | That completes my comnent s.
Ac. e.o.r.i n.conen, inc. |

25 | I do have one or two on the Staf f positions, if
|

.
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|
I
l

I there are no questions on the confirmatory issues.
4

2 (N.o re spo nse . )

3 D R. MARK : You may proceed.
_

4 MR. SILVER: I tem 3, re cror vessel overpressuriz a-j

5 tion.

6! The applicant has provided new coolant values
t

7' from Westinghouse for the first cycle showing the reactor

8 vessel could be pressurized to the relief mode setting at
;

9 100 degrees during first cycle without significant probability

10 of vessel rupture .

11 Operating procedures have been provided to minimizei
,

12 in such an event.

13 On the proviso that an alarm is provided to indicate
;

Id to the ope ra tor that such an event is occurring, we will

15 accept that sit uation.

16 No. 4 in that group, applicant has indicated

I7 a loose parts monitor will be installed prior to fuel load

18 barring any unf oreseen events .

19 | Thef described the equipment they propose to install
i

20 ! and we find that equipment acceptable,. if the equipment is

21 in f act installed there will be no need for a license

22 ' condition.

23 By way of summary, we will have one open issue

2 4 '' resolved by the ACES meeting and four by fuel load.
Acs EMerst Aeoorters, Inc. ,

25 | As far as the confirmatory issues, we have three
i
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il
i
i

I{ resolved now, we will have five nore resolved by the
'

2[4
ACPS mee ting, and an additional five will be resolved by

2j f uel load,

i

4, That comple tes my remarks on the open items.
I

5 DR. MARK: Are there comments you wish to make

6' on this point?

7 MR. GILLELAND: We agree with the general assess-
i

8'; ment as made by the Staf f.
;

9| We will be working with the Staff, there are some
i

10 ' things to be clarified between TVA and the Staf f; we will

11
provide the i 1 formation which they are asking for.

12 My expectation is to get to them all the information

I3 by April 15.,

Id There are I guess three items, confirmatory
|

15 ; items, which are going to be f airly tight, i tem 2, i tem 6,

16 and i tem 10.

17 I hope f urther discussions between TVA and Staff

18 will help us to clarify these so that we can get that
I

l9 ! information in .
I

20 In summary, we generally agree with the assessment

21 which the Staff has made.

22| DR. 1%RK: I take it this wasn't the first time
1

23 you had heard about those?

24 \
J (Laughter. )

Ac.. merei neoorms, inc.

25 | MR. ZUDANS: I have one question for both applicant
d
r

|
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I and staf f.

2
,I

[ No. 2, confirmatory i tems, what is it concerned

,,
* abont?

I
4 MR. SILVER: We are wanting information fromj

S' applicant to verify that the pre ssure tempera ture limi ts
I

6 selec ted for he at-up, cool-down use a predic tion that we
!

7{ accep t f or the no ductility transition re ference tenperature .
!

O MR. ZUDANS: Is this some new set o f data

9
t Westinghouse is trying to o f f er to yo u , or is it the same
I

10
old da ta?

11
MR. SILVER: If I recall, and I am no t sure I

12 remember this perfec tly, I think i t's what they originally

13/ submitted.

#
VOICE (WESTINGHOUSE): Mr. Zudans, I think you

15 are probably aware that Westinghouse over the years had

16 developed procedures and those are less conservative than

17 the curves put out by S taf f in Reg Guide 1.99.

18 Stuff has asked that the pressure temperature

19 1
i curves be reevaltrated using the more conserva tive data.

~

l

O! We Pave submitted to Staff in the last year addi-

21 tional da ta indica ting perhaps RReg G uide curves are

22 conservative; but we've not heard of that evaluation.

23 | MR. ZUDANS: You have not been able to sell that
!

24 ;
! to them ye t, huh?

Acs."9wal Reconm loc. ,
25 :

j. ""I E (WESTINGHOUSE) : Not as yet, sir.
1
!

l
i

|

. - - -
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i

1 MR. ZUDANS: Okay, I hope you do -- if you are

2| right.

!

3' MR. GILLELAND: There was one outstanding question

i

4' by D r. Zudans on the buckling o f containment.

5 VOICE (TVA): The question as I understood it

6, was how the non-axis symmetric pre ssures were accounted
__

7 Bo r in the design for stability.
___

8 I will attempt to answer that -- I say attempt

9 because I don' t have the repor t tha t's about four inches
i

I

10 ' thick; and I am relying on my memory of work done about

Il fo ur ye ars ago .

12 The principal load that contributes to buckling

13 wss the LOCA condition. There were 12 cases TVA evaluated,i

14 six hot leg breaks and mix cold leg breaks.

15 We did dynamic type analysis for each of these

16 12 cases.

17 A A word about the containment:

18 It is a welded steel structure and there are

l9 ! external circumferential stiffeners on this. The density of
|

20 | these stiffeners are about five feet apart; the stringers

21 or vertical stiffeners are about four feet apart. We have

22 panel of about 4 feet by 5 feet.

23 | We did linear dynamic analyses for the 12 cases.

!

.d ; We calculated th' .uaximum stresses for all these cases, and'

Am " Merel Recorters, Inc.

25 i then used those results to evaluate LOCA buckling.
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t

I LOCA buckling is buckling of the stringers and

2h circumferential stiffeners.
i

3) We evaluated not only that the panel buckling

|
4

I in between stiffeners. We looked at gross instability, and
i

S| in that case we did nonlinear -- referring to geometric

i
6I nonlinear -- dynamics stability analyses for the critical

!

7 load cases.

B In all our work we found it to be acceptable

9 in regulatory positions on stability.
I

10 ! I don't remember all the details about the margins.

11 One I do remember is for the gross instability, which is the

12 one that is most important; we had a stability for a f actor

I3
(

or a load multiplied by a f actor of five.

Id In other words, a factor of safety of five.

15 MR. ZUDANS: I am glad to have your comment.

16 I had the benefit of conversation in the intermission on

I7 this subject.

18 I am going to get a report on this from NRC, because

I9 I the f ac tors mentioned are really not factors of safety.
!

20 j They are skewed to the classical buckling load. And there

21 is a factor of translation missing which would translate the

22 classical buckling load into the buckling load of a reali

i

23 L structure whuh is not perfect by geometry.

24 There is a gr:astion of nonlinear dynamics analysis
Acs.rmeral Reporters. Inc,

that may be better than the classic buckling; in fact, it

I
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d
u

I might be better than that. So maybe the five is quite
h

2 adequa te .
,1e

"d But I also was told that the local panels in some
il

4 cases they have as little as five or two in classical

5| buckling loads; and those might be questions.

6 I So I like to review my opinion on the point until

7- I have a chance to review the report.

*
8 VOICE (TVA): I hope I didn't tell you the factorsj

I

9 were 1.5 to 2.
I

10 The best of my memory --
1

II | MR. ZUDANS: It doesn' t matter.
I

12 VOICE (TVAh I think they are considerably above

I3 2; I don' t remember the factor though .'

Id And we'd be glad to send you the information.

15 DR. MARK: Do you have further points?
i

I0 MR. GILLELAND: Yes, Dr. Mark, just the outstanding
I

I7 questions, Dr. Catton raised when he was here.

18 We will review the transcript on tha t, and I

I9 | think there are one or two references that he wanted that
i

20 | we will ge t.

21 And the questions that remain unanswered, I would

22 | propose we bring those in to the full committee meeting, if
'

!

23 think that's the proper approach?you

24 h| DR. MARK: Providing I guess that they can be
Ac. .we n.conm. anc. ,

,s
done in encapsula ted form."'

I *
I

! -

t,
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I I don't think we would like to leave ourselves

2 open to a long pres.entation in connection with all these

3 questions.
!

#j MR. GILLELAND: We are open to any orher suggestions,

!

5! but I think the thing for us to do would be review the

6 transcrip t.
I

7 DR. MARK: Yes. It was only your last point of

8 bringing it to the committee.
I

9 I would say fine, providing they are conveyed in

10 ' a short package.

II MR. GILLELAND: Fine.

I2 DR. MARK: I have a question, and I'm not sure

13i whe ther it's Staf f or TVA. You realize it isn' t' terribly

Id urgent.

15 But I was really fascinated reading I guess in

16 the SER and hearing it again this morning that if you had

I7 a 40 foot flood, that 's the maximum -- not permissible , but

18 imaginable -- that would be 30 fee t higher than anything

I9 ! in recorded history,
i

20 Also, 20 feet higher than the bottom of the doors
i

21 to the plant.

22 Well, I guess this has been looked at to assure

23 | that the thing s which have to be kept free of flooding will
.

I24
j in fact stay free of flooding, because of watertight doors.

Ace r-9 erst Reporters, Inc. ;
I

25 ; Anyway, they can be kep t free of flooding, and the

i

,



~

238jrb238 - ,

i

I
!
i

li thing s that will flood won' t jeopardize the safety of the
u

2 thing as it is sitting there.

3 I gues s that understanding is --
!

4' MR. SILVER: Yes, that's correct.

5 DR. MARK: Well, my question then is:-

6 How deep is the water in Cha ttanooga at this ti ne?

7| (Laughter. )
1

1 ,

8 VOICE (TVA): That's a good question. Using the

9 evalua tion model, it's over 50 feet; and that puts the flood,

!
10 level to the four-story level in Cha ttanoog a.

DR. MARK: It's only to the second-story level

I2 at Sequoyah. [

( 13 VOICE (TVA) : Yes.

Id DR. MARK: There was one or two other items,

15 really quite incidental, I am sure.

I0
|

Some time within the last year Westinghouse

17 discovered an ari thmetical flaw in the code by which they

18 made the estimates of the UHI behavior; and the ef fect was
|

19 '
tha t they were -- let's see -- tempera tures on this account,

|

20 ! would run a little higher than as the code had incorrectly

21 sta ted before.

22| But there were other thing s and the net change
4 :

23 was no t really a large affair,
t

24 '; Have those changes been fed into the revised
mi n.corters. inc. ;ac,

25 ! estima tes of UHI behavior in the Sequoyah system?
|
,

|
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1 VOICE (TVAA Yes, they have.
I

2 |: DR. MARK: So the numbers we either see or behind
I

!
3 ;! what you tell us are corrected.

4 VOICE (TVA): Yes.
|

5, DR. FARK: One last point:
! *

I6' Most of the comparisons that I remember being

7| referred to today at least between Sequoyah and other plants
|

8! at least many of them had to do with D. C. Cook, because I
I
i

9i guess it was the plant with ice.
I

10 McGuire, I wondered if it was even closer parallel

II to Sequoyah, but of course it isn' t operating.

12 MR. GILLELAND: That is correct on both par ts.

13
'

r It is a closer parallel to Sequoyah, although there are some
\

i

14 ! differences in the ECCS moceling area.

15 D R. MARK: It might be a matter if it could just

16 be covered in a sentence or two to plan to include McG uire

17 in the sort of f amiliar comparison items, perhaps saying the

18 differences are small, or the differences exist only here

l9 and don't amount to much, or whatever that si tua tio n is.

20 , Cook is a little further away than an awfully

21 close comparison in some respects.

22 Am I right about that?

23 MR. GILLELAND: Are we talking ECCS or across the

24 !
Ac..s ww n.cortm, inc. {

board?

25 | D R. MARK: Well, across the board, I guess.
i
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I The committee I am thinking has fairly recently

2 f dealt with McGuire , and so it would be in some respects a

!

3, more convenient peg-point for comparison s.
t

4 MR. GILLELAND: It is a more convenient peg-point

i5- and I quite honestly can't think of anything significant

6 in terms of an SER review in the way of dif ference s betweeni

i

7| the two plants, except in the ECCS area, where there are

8 some slight dif ferences in the steam generator and in the

9 reac tor ves sl .

10 : That leads to small dif ferences in the peak

II clad temperature , and may well lead to McGuire easing up

12 with the 2 32 peaking f ac tor, whereas Sequoyah is a 2.25.

13 DR. MARK: Well, I think my point was, since this.

Id is more recently in mind, it would be a good canparison.

15 I am no t trying to say D . C. Ccok is bad.

16 Tha t's the only point, and again not wanting the

I7 explanations to be very extensive .

18 Now, the fact Cook is operating with ice means
I

l9 it's go t some features and you might use it, to o , for at

|

20 | least those things where operating experience might seem nice

21 to refer to .

22
| Le t ': s see , what else do we have?

,

I
'

23 (Pause . )

24 : I believe this is the schedule for the next
Ace fMerel Reporters. Inc.

25 i mee ting .
!

,



241jrb241

li MR. MATHIS: We are listed as more or less pending
i

i

2
=

or unresolved -- apparently that's going to be diminished

,1
substantially by tha t time ; and it will be down in a workable*

!

1

4| pa ttern and number.
!

5: So I don't have any par ticular items ; no.
!

6[ DR. MARK : Would this seem out of place to you?
!

7 (Indications of assent.)

8 We could put this on the ag enda.

9 And we'd like to have a shorter session on itj
i

10 at some time that I don' t know yet in the course of the

11 April schedule . Maybe April 5 or 6, but I gues s we'll have to

12 let the chairman decide, or Fraley, decide how to phase it

I3 in.
f

Id A number of points which I don't know whether I

15 want to a ttempt to discuss here -- we would like the emphasis

16 to be in places where one could treat this more lightly.
I

I7 I have a few ideas -- or I could leave it with

18 Savio to convey to principals.

19 1
i

What would be your pleasure?
a

20 | MR. SILVER: Either way would be satisf acto ry with

2I us .

'2 MR. GILLELAND: That's agreeable .* -

23 I DR. MARK: I could mention the thing s that cros s
.

24 |- my mind, but Savio would be a better and more permanent
Am ~ *eret Reporters, Inc, ,

25 | authority on how to parcel this out.
i

|

.
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II I think . that -- and also I'll have to confer
1!

2 h with Mathis in case I put something on he doesn' t want to
, ||!
-J hear.

1

#j I think in the items we were both rather impressed
|

5 wi th i tan 2. 2 (d ) , TVA's very strong position, at least as
i

6 it came through to us, on the training a t all levels o f

7' i ts personnel .

8 There have been times in the past when we have

9 felt that wasn' t handled so well. I think the other committee
i

10 members will be really pleased to at least get the feeling

II
for that.

12 Again, of course, nobody is going to be interested

13 in numbers of people or details, but just the solidity of
,

I# that program.

15 Obviously, we will want to hear what there is new

16 to say about the status of the plant, but perhaps rather

I7 les s about the plant organiza tion.

18 MR. GILLELAND: Right.
I

I9 | DR. MARK: The status will have changed.
I

20 | I don ' t kncy, it's probably heretical, but I at

21 least would say you could skip the QA and QC programs, as

22 a presentation; but if there 's somebody who could say it's
i

. i

23 | well in place, that might be good.

24 | Incidentally, of course, it is also not totally
4c. mer i n comn, inc. ,

25 specific, but I believe in a general way your way of going
,

,



jrb243 243

!

I abo ut tha t have been brought up before.

2 I think that very little on the emerg ency plans,
u

3 b eyond the f act tha t they are in place and are similar in

Y
d; nature and coverage to one s that have been discussed before ,

i

5 with the various State and F cderal and local areas are all

6' in touch and are already discussing how things are supposed

7 to proceed.

8 It wouldn' t need to be a very long listing of

9 those things, tho ugh .
I

10 MR. MATHIS: I think industrial security should

II be hit. That's a very sensitive subject.

12 And again briefly outlining your program.

13 '

( DR. MARK: Yes, what we heard today I believe

Id was about righ t?
,

I
15 ' MR. MATHIS: Yes.

I0 DR. MARK: Coming into item 2.3, a little bit at

I7 least on the ECCS and UH1, because it is a novel feature;

18 but it is not absolutely the first time. And in there, of

I9 I the reference to McGuire might be useful; because theco ur se ,

20 , UHI itself I believe is not basically dif ferent.

21 There were some very interesting things -- oh

22 , dear, I've lost the names -- that were said on your approach
|

23 | to containment.

24 That doesn't have to be to tally described , but at
Aar 1eral Reporters, Inc.

'S least its characteristics, I think would be good to hear.'

|

|

1
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1 And then the f act that you are having such

2 |! straightforward and simple experience in loading the ice,
d

2 (Laughter.)
,

4| Everything is now in hand in that respect.
i

5| This would I believe drop a number of 10-minute

|6 ;| items out of that package 2 for applicant.
t

7' We obviously want to hear what you say, Silver,

8: about the scope and status ,
i

9 Seismic will have to be on the list. But I hope

10 it can be kept within an hour rather than three.

II Where things stand, like where you brought out

1
12 the exceedence probabilities, the variations of approach,

13 tha t char t, would be the kind of thing to head for, or to

I4 have carry the main impression.

15 Now, you've done a great deal of analyses, what

16 13 questions -- I don' t think apart from the f act you have

17 done such things that we would necessarily find it useful to

18 have the studies presented; al though questions no doubt should

I9
, be answered.
!

20 Mike, do you think this should be said differently?

2I MR. TRIFUNAC: No, except that I wish there was

22 ! a way to justify the difference between other seismic ,

23 provinces and this one; so tha t five years , ten years from
!

# now the question doesn't raise: why this is .18 and this is
Am.f* Mers Reporters. Inc. ,

25 .25 and the other one is something else.
,

!
,

|
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I They have gone through all the work to show that

2 f this is not such a bad number. But the thing is the number
d

3, stands as a different number.
;

4| DR. MARK: Now, let's see, Phipps Bend, is that

.2?
I

6' MR. TRIFUNAC: I don' t remeraber the names.
!

7 You have the same geological province and the

B| same earthquake, and the gro'2nd motion varied. So can we

9 find something that is comfortable for them and NRC and

10 ! everyone else?

II Today it came out more like a defense, and I

12 would like the whole thing in proper perspective.

13 DR. MARK: I agree with you, although I don't,

Id have a suggestion to them as to how they could do it.

15 MR. TRIFUNAC: If they could think about it from

16 ' that point.

17 DR. MARK: It would, because there's a need of

18 comment or possible need of cosment on this question.

19 | I don' t know, part of it is just a change of rules.

20 |j MR. TRIFUNAC: That's right, and we see things
'

21 | now with changes of rule that are now ten years old or more,
I

22 |
| and we look at them again; and we spend more money looking
i

23
| at them again and reevalua te.

24 | Maybe something can be gained by doing it now and
Ace?Merel Rooorters, Inc. ;

25 asking it again in future ever.

|
,
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I DR. MARK: I don't know, this isn't very useful to

2 |!
!
| you as guidance, Mr. Gilleland , but I guess we ' ve said wha t

,

2 we can about what we 'd like to pick up from that.;

i

4 MR. GILLELAND: I think we heard what was said.

5! I am not sure right at the moment how to respond. We will
I

6| give some thought to it.
i

7 DR. MARK: And of course some of the examina tion

Bj which has just started -- there have been conferences , studies
|

9| that will proceed -- will indicate that this plant has a
!

10 | margin not specifically tied to some specified G value, I

11 guess.

I2 MR. GILLELAND: We will certainly have a comple te .

I3 presenta tion on the structure.

I4 DR. MARK: I think we will certainly want to he ar

15 anything tha t's fairly fire out of this extended review

16 program that will be helping a little in that direc tion.

I7 Well, anything that would make this seem explained

18 as clearly as possible, how it came about and so forth.

19 1 Le t me sugge st as further things come up, Savioj
.

20 will explain the positions to you.

21 Is there anything else to raise, Silver?

22 MR. SILVER: No, sir.
!

23 | DR 21 ARK: Anything else, Mr. Gilleland?
l

24

w.i neoorwn inc. | MR. GILLELAND: No, sir, I have nothing else.
Ac,

25 , DR. MARK: Okay.
!
|

h
I

I

Ilel
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|

1| Thank you very much, Staff and particularly

2 Applicant, for trying to help with t; tis . We'll see you in

3 three weeks.
,

4, (Whereupon, at 5 : 25 p.m. , the meeting was
i

5| adjourned.)

i

6]
7

8

9
|
1

10 '

11

12

< 13
,

'

14

15
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18

19 j
i

20 !
i

21

22 q

23 |I

i
24 i
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SLIDE 1-1

DESIGfl COMPARISori (EXCLUDIflG SFCOl:DARY CYCLE)

fluelear Plant Units 1 and 2 - Comparison with Donald C. Cook. Trojan. and Sequoyah
i

Cl! A I TER Cl! Af'TFR TITLE REFEREf!CES SIG NI FI C A1;T. SIGilIFIC A tlTfiUMEFR SYSTF fl/COMi'ONi ftT (FSAR) S If4I L A R ITI FS DIFFEREt:CES
3.0 Containnent Section 3.8.2 D. C. Cock Sequoyah '

freestandinguses a
steel prirnary contain-
rnent vessel.

4.0 Reactor
Fuel Section 4.2.1 Trojan f4one .

Reactor Vessel Section 4.2.2 D. C. Cook. Trojan D. C. Cook Units 1 andInternals
2 and Sequoyah Units 1
and 2 have thermal
shielda. Trojan has
neutron pads. Sequoyah
upper interr.s have
been modified to incor-
porate UHI.

Reactivity Control Section 4.2.3 D. C. Cook. Trojan None.
fluelear Des 1Fn Section 4.3 D. C. Cook . Trojan None.
The rnal-i!yd ra u li c Section 4.4 D. c. rook. Trojan The total prirnary heatDe s i stn

output and coolant ten-
peratures are higher for
Sequoyah and

,

Trejan than for D.C.
Cook Plant.

5.0 Reactor Coclant P.ystem Sections 5.1, 5.2 D. C. Cook. Trojan The rollowing have been
added or changed for
Sequoyah;

fle w requirerents for
fracture toughness
testing.
Flew means of det er-
mining heat-up and
cool-down rates.

Reactor Vessel' Section 5.15 D. C. Cook Trojan IIO M * -

Reactor Coolant Purnpse Section 5.5.1 D. C. Cook , Tro jan tJone
Steam Generators' Section 5.5.2 D. C. Cook , Trojan None
Piping,' Section 5.5.3 D. C. Cook , Troj an Nere.

'All components designed and :ianufactured to Code edition in effect at date of purchase order.
I

_ _ _ _ _ _ _ _ _ _ _ _ . . - - . - - _ - t
- '
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si.l DE 7-2

DFSIGil COMPARICOff (EXCLl! DIP;G SECOriDARY CYCLE)

CHAPTER CilAPTFH TITLI REFERFilCES SIGilIFICAtlT SIGflIFIC AtlTNUMiffR SYSTf- f1/Ct:M ForlE NT (FSAR) SIMILARITIES DIFFERFilCES |
5.0 (Cont'd) '

Residual Feat Section 5.5.7 D. C. Cook , Troj an flone .Renoval System

Pressurl:er' Section 5.5.10 i C. Cook , Tro jan tio ne .

6.0 Engineered Sa fety Feat ures

Errerrency Core Section 6.3 D. C. Cook , Tro jan D. C. Cook linits 1 andCooling System 2 and Trojan do not have
an Upper Head Injection
System.

!

Ice Condenser Section 6.7 D. C. Cook Trojan does not use an !
ice condenser.

7.0 Instrumentat ion ar.1 Cont rols '

Reactor Trip Syste, Section 7.2 System functions are similar Nona.
to D. C. Cook , Trojan

a

Engineered Sa fe t y Section 7.'3 Systems functions are similar None.Features Systems to D. C. Cook Tro jan

Systems Required For Section 7.4 System functions are similar None.Safe Shutdown to D. C. Cook Trojan

Sa fet y Related Displa) Section 7.5 Parametric display is similar Actual physical con-
Instruraentation to that of D. C. Cook, Trojan figuration may differ

due to customer design
philosophy.

Ot her Sa fet y Sy s t e n,s Section 7.6 Operationril Functions are None,
similar to D. C. Cock, Trojan

Control Systerr.s Section 7.7 Operational functions are The Sequoyah fluclear
similar to D. C. Cook, Trojan Plant has a 50 percent

load rejection cara-
bility while that of
the D. C. Cook Plant is
100 percent. The rod
position indication for
the Sequoyah Nuclear
Plant and the D. C. Cock
Plant is an analog sys- ,

tem; Trojan's RPI is a i
digital system.

.

. . . ._, . _ . . . . . _ _ - - . * - '-e' = -. -. -* - * * * * * * = * * *
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SLIDE 7-3

DESIGN COMPARISON (EXCLUDING SECONDARY CYCLE)

CitAPTER CIIAPTER TITLE REFERENCES SIGNIFICANT SIGNIFICAliT
NUMBER SYSTEM / COMPONENT (PSAR) SIMILARITIES DIFFERENCES j

8.0 Electric Power

Offsite Power 8.2 Sequoyah - 2
offsite sources

161 kv/6.9 kV

Onsite Power 8.3 Sequoyah - Tandem
,

diesel generator
arrangement

Sequoyah -Four
125V de batteries
for supp W
vital ,e power

,

i

f

i

. - _ . - . _ _ _ - - - -
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SLIDE 7-4

i
DESIGN COMPARISON ( EXCI UDING SFCCfDADY CYCLF]

CilAPTED Cil A PTER TITI E REFERENCf.S SIGNIFICAt4T SIOflIFICANT !fiUMf1ER SYSTFM/CCMf DNi- fit (FSAR) SIMILARITIES DIFFERE!JCES
9.0 Aux 111ary Systens

condensate Cle muP Section 9 3.4 D. C. Cook, TrojanSysteci
E+1ucyah hat con-
densate demineralizers
back. fitted.

11.0 Radleactise Waste
M1 n cye r .e n t

Sou rce Te r ms Section 11.1 D. C. Cek , Trojan Di rrerer.ce s are t;asad
upon plant operational
influences.

Liquid kh s t e Section 1 1. '' Perfor.- .e characteristics Sequeyah has sir:11erPrccessity.
sin]Iar o D. C. Ccok, Trojan segregsted li'luit

drain systca.s.

Gaseous Waste Section 11.1 D. C. Cook, Trojan Flo n e .Processing

Solid. Waste Section 11.4 Functions 11y similar to flo ne .P re c e .a s i r.g D. C. Cook, Trojan

15.C Accident Analysis Chapter 15 Similar to D. C. Cook, Trojan The Accident Analysis
sections have teen
updated. Fle w sections
have teer added, e.g.,
single RCCA withdrawal,
accidental depressuri-
ration of the RCS,
compare code descrip-
tions, etc.

,

,
t

=
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SLIDE 8

THERMAL AND HYDRAULIC DESIGN PARAMETERS

Sequoyah Trojan

Reactor Core Heat Output, megawatts thermal 3411 3411

System Pressure, Nominal, pounds per square inch 2250 2250

Minimum Departure from Nucleate Boiling Ratio

at Nominal Conditions

Typical Flow Channel 2.22 2.04

Thimble (Cold Wall) Flow Channel 1.81 1.71 Total
6

Thermal Flow Rate, pounds per hour 133.8 x 10 132.7 x 10
6

Effective Flow Rate for Heat Transfer, pounds per hour 127.8 x 10 126.7 x 10

Effective Core Flow Area, square feet 51.1 51.1 Average

Coolant Temperature

Nominal inlet, degrees Fahrenheit 545.7 552.5

Average Rise in Core, degrees Fahrenheit 67.8 66.9

( Active Heat Transfer Surface Area, square feet 59,700 59,700

Active Heat Flux, Btu per hour-square foot 189,800 189,800

Maximum Heat Flux, for normal operation, Btu per

hour-square feet 474,500 474,500

Average Thermal Output, kilowatts per foot 5.44 5.44

Maximum Thermal output, for normal operation,

kilowatts per foot 12.20 12.60

Heat Flux Hot Channel Factor, F 2.25 2.32q
Peak Fuel Central Temperature at 100 percent Power,

degrees Fahrenheit 3400 3400

.

N
N

__



SLIDE 9

FUEL MECILtNICAL DESIGN COMPARISON

Westinghouse Westinghouse

Desien Parameter Sequoyah Units 1 and 2 Typical Operation Fuel

FUEL ASSEMBLY

Rod Array 17x17 15x15

Number of Fueled Rods 264 204

Number of Spacer Grids 8 7

Number of Guide Thimbles 24 20

Inter-rod Pitch, inches 0.496 0.563

Average Thermal Output

(4 loop), kilowatts per foot 5.4 7.0

FUEL PELLETS

Density (theoretical), percent 95 94

Fuel Weight / Unit Length (per rod)

pounds per foot 0.364 0.462,

FUEL CLADDING

Outside Radios, inches 0.187 0.211

Thickness, inches 0.0225 0.0243

Radius / Thickness Ratio 8.31 8.68

.

.. - .
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TERESSEE DEPARIMENT OF PUBLIC HEALTH

TDCESSEE OFFICE OF CIVIL DEFriSE AND DERGENCY PLANNING

TERESSEE DEPARDENT CF PUBLIC WELFARE

TECESSEE DEPARIMDiT OF SAFEIY

TDCESSEE DEPARIME;T OF CONSERVATION

TDCESSEE NATICNAL CUARD

CITY AND CCDiTY OFFICIALS OF HAMILTON COUNTY

SHERIFF'S DEPARIMDiT OF HAMILTON COUNTY

CIVIL DEFENSE DIRECT - CHATTANOOGA - LAMILTON COUNTY, TDCESSEE.

CHATTAN00CA POLICE
.

RHEA COUNTY AMBULANCE SERVICE

FIRE DES'ARIMENTS - CHATIAN00CA A'ID SCDDY-DAISY
.

BARONESS ERLANGER HOSPITAL - CHATTAN00CA

(
'

TENNESSEE DEPARIMDIT OF ACRICULTURE

REAC/TS FACILITY AT OAK RIDGE HOSPITAL OF THE UNITLD METHODIST CHURCH

NATIONAL AERONAUTICS AND SPACE ADMEilSTRATION - HUNTSVILLE, ALABAMA

U.S. DEPARIMENT OF D ERGY - OAK RIDGE, TENNESSEE

ALABAMA DEPARIMEiT OF PUBLIC HEALTH

ENVIRONMDITAL PROTECTION ACDICY, REGION IV, ATIANTA

EASTERN DIVIRONMENTAL RADIATION LABORATORY - MCSIGOMERY, ALABAMA

. .
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AtiALYTICAL MODEL

C0t1 FORMS WITH APPEtiDIX X REQUIREMEtiTS-

SAFETY EVALUATI0ff REPORT ISSUED APRIL 1978-

'

.

SEQUOYAH RESULTS MEET ACCEPTAt1CE CRITERIA 0F 10 CFR 50.46-
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SUMMARY OF RESULTS
.

TDIE SEQUE' ICE OF EVE!." S

.

.

0.6 DECLG0.6 DECLG C =
C = DD

ACTION PERFECT MIXE:C (SEC) IMPERFECT'MIXINO (SEC)
_

.

SI SIGNAL ,, 4.8 4.8

UPPER HEAD 2.62 1.82

ACCUMULATOR INJECTION

COLD LEC
~

ACCT 2WLATOR I'iJECTION 19.4 19.9
_

*
f

.

UPPER HEAD ACCLTJLATOR ~~~26.3 23.1
.

DELIVERY COMPLETED

PU PED EiJECTION ~~ 29.8 29.8

4

~5 48.0._ 8.0END OF BYPASS
- .

I28.0 71.8
IND OF BLO!!DOWN AND _

EOTTOM OF CORS
RECOVERY

cold LEc ACCD!L1ATOR 128.~9 -
120.2 .

' DIPTT
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C0} GLIA CE kTid APPCIDIX K 10CFR50.46
.

0.6 DECLGC C =

0.6 DECLG DD -

RESULT IMPERFECT MIXI';C
PERFECT MI'C;0

.

PEAK CLAD TDO. ( F) . 2.111. f190.
,

- >
7.5PEAK CLAD **DT. 7.5 .

LOCATION (IT) ,

LOCAL ZR/H2O '4.07 7.63

PIACTION (MAX. ~)
.

LOCATION OF MAX. 7.5 ~ 1.5
LOCAL 2R/E20 (IT)
f

TOTAL ZR/H2O <0.3 <0.3

REACTION (T.)

EDTP[0DEURST ~ 72.8 65.2
TIME (SEC)

7.0
HOT ROD BU?ST 6.0 ,

LOCATICN (FT)
' -

, .

'LICENSEDC6REPOER(M!G),10250F 3411

PEAKING LINEAR PC'n'ER (KW/FT),102% OF 12.25

PFAKING FkCTOR (AT LICENSE RATING)
~~

2.25

.

,

PT
'

, .

-
. . . . . .I _
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SUMMARY

- AftALYSIS PERFOPJ4ED WITH APPROVED MODEL RESULTS

Iti PCT < 2200 F

SEQUOYAH ECCS MEETS THE REQUIREMEttTS OF THE ACCEPTAtiCE-

CRITERIA PRESE!iTED Iti 10CFR50.46
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COMPARISON OF SEQUOYAH , WATTS BAR, AND BELLEFONTE

NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTR A FOR
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TVA'S C0tFEICf6 (PFASE I)

(1) TE PAXIPilM IITdSITY I EE 1897 GILES COUNTY EARTHCUA(E
WAS PSLLY VII-VIII RAThER TFAN VIII.

(2) TE ItHENSITY RATING FOR TE 1897 GILES COUNTY EAREQUAKE

IS S0IL BIASED #0 THAT TE S#E EARTHOUN(E WCtLD RESULT

Ifl A LOER INTENSITY AT ROCK SITES SUCH AS AT SEQUOYAH.

(3) TE IfGENSITY-ACCELERATION RELATIONSHIP ERIVED BY FURPHY

AND O'ERIEN (1978) IS MORE APPROPRIATE EAN THAT FOUND

IN TRIFUNAC #0 ERADY (1975) NO SHOULD EE USED IN DETERMINING
REFERENCE ACCELERATIONS,

(4) AT FOUNDATION EPTH, EARTHOUAKE-INDUCED 80UND MOTION IS LESS

THAN THAT AT TE SURFACE,
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AIMS F PEVIBi

(D FAKING A REALISTIC YET CONSERVATIVE ESTIPATE OF GROUND

MOTIONFROMTHECOUiROLLINGEARTHQUAKE.

(2) C(1 PARING THIS ESTIPATE WITH TE EXISTING SEISMIC ESIGN.

(3) ETERMINING T{ SIGNIFICANCE OF ANY DIFFERENCE BEEN TE
ABOVt,

-

(

.

m

aem

3 ')
t

.
___

__.



, -

.

- ~ - .. - . -._

~
\

!

l
.

-

ECOWZMDED FPEDACHES:
/

1. DETERMIE SITE-SECIFIC SSE ESPONSE SPECTRA FROM
STRONG MOTim ECORDS OF APPROPRIATE MGNITUDE AND
DISTANCE

2. DETERMIE SITE-SPECIFIC SSE RESPONSE SPECTRA FROM i
STRONG MOT 10|t RECORDS OF APPRDPRIATE INTENSITY '

3. REEVALUATE (RIGINAL SEISMIC STRUCTURAL AND FLOOR |
ESPONSE SECTRA ANALYSIS, TAKING INTD ACCOUNT MORE

EALISTIC ETHODS AND MATERIAL PROPERTIES, AS WELL

AS SITE-SPECIFIC SSE RESPONSE SPECTRA i,

|
,

s

4. REEVALUATE THE OBE TO SEE 1EIETHER IT e. tis THE |

ECURRENCE INTERVAL CRITERIA 0F APPENDIX A TO PART
100 !

5. COMPARE TE PROBABILITY OF SSE BEING EXCEEDED AT !
THE SUBJECT PLANT WITH THAT AT OTHER IVA FLANTS !
THAT MEET TE SRP CRITERIA

|
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PAPA'EERS FCR SITE SPECIFIC SPECTRA CF

1897 GILES COUICY EARTHQUAKE

(1) EODY WAVE f%GNITUDE - 5.8 0.5(5.3-6.3)

(2) EPICEffiPA. DISTAfCE - LESS TPAN 25 KILGETERS

(3) SITE CONDITIONS - R0rx

.
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DVERPLOT OF RESPONSE SPECTRA FOR THIRTEEN US AND
ITALY EARTHQUAKES - 7 % DAMPING
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MAXIMUM , MINIMUM,16TH,50TH, AND 84TH PERCENT!LE
RESPONSE SPECTRA FOR THIRTEEN UNITED STATES AND
ITALY EARTHQUAKES
uOGNORMAL DISTRIBUTION- 7% DAMPING
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INPLff PAR #ETERS TO SEISMIC PAZARD C00PUTATI0f6

(11 EARTHQUAKE ACTIVITY LEVELS FE lhE HOST TECTONIC PROVIfCE NO

THOSE SURROUf0 LNG IT. TE ACTIVITY RATE FE EACH PROVIKE

WAS ElERMIfED FRW TE SPECIFIC EARTHOUAKE HIST 2Y TE a
VALUES (RECURRENCE RATES) ERE ALL ASSLFED TO E 0.57 (CHINNERY,

1979). TE UPPER INTENSITY CLITEF WAS ASSLPED TO E TE

PAXIPUi HISTORICAL INTENSITY EXCEPT FOR TE HOST (AND CONTRCLLING)

PROVINCE WERE TE PAXIMLI4 POSSIH.E INTENSITY WAS COUSERVATI\ELY

ASSl?ED TO E IX RATER THAN VIII.

(2) TE INTENSITY FALL-OFF WITH DIST#CE WAS TAKEN TO E THAT
ETERMIED FROM TE 1886 CHARLESTON EARTEUAKE (BOLLINER,1977),

(3) SEE IffiENSITIES WERE CONVERTED TO PEAK KCELERATION UTILIZING

TE RELATIONSHIP ETERMIED BY PURPHY #0 0'ERIEN (1978).

(4) PEM KCELERATIONS WERE CONVERTED TO SECTRAL ECEl.ERATI0f6 AT

SEECED PERIODS LTTILIZING SPECTRAL #PLIFICATION FACTORS

CALClLATED FRW TE 26 SITE-SPECIFIC SPECTRA NORPALI2ED TO TE

S#E PEAK ECELERATION.

(5) TE DISPERSION ASSOCIATED WITH EACH OF T}E LAST THREE RELATIONSHIPS

WAS ING.UED IN A TOTAL DISPERSION DEFIfED BY A STANDARD EVIATION

FOREKHPERIOD.
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Figure 2-4

Comparison Of 7% Damped Uniforin Hazard Response Spectra For The Sequoyah Site With The Pre-
7equoyah Design Spectrum For Reinforced Concrete, The 7% Damped 84th Percentile Siteen
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AVERAGE RISK OF EXCEEDANCE FOR SPECTRA AT PERIODS LESS

THAN 0,5 SECONDS

SEQUOYAH DESIGN: 9.0 x 10-4 PER YEAR

SITE SPECIFIC EARTHOUAKE: 4.7 x 10-4 PER YEAR

PHIPPS BEND SSE: 2.3 x 10-4 PER YEAR

RELATIVE SEISMIC HA7ARD

(

SEQUDYAH DESIGN VS SITE SPECIFIC EARTHQUAKE - 2x -(0.9-3.1)

SEQUOYAH DESIGN VS PHIPPS BEND SSE - 5x - (2.4-8.7)
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CHARACTERIZATIONOFSPECTRAINTERMSOFINTENSITY

(llTLIZING TRIFUNAC AND ERADY, 1975 AND REG GUIE 1.60)

SEQUOYAH ESIGN (PEliFORCED C0iCRETE) INTENSITYVII

SITE SPECIFIC (Sl4TH PERCEffTILE) INTENSITY VII-VIII

PHIPPSEEND INTENSITY VIII
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Srt'E PBLW!S FCA DIFFEBCES

1. LITTLE DATA AT INTENSITY VIII

2. 1897 GILES COUNTY PAY F#E EEEN A \BK VIII

3. DIFPtnEfE IN SITE CONDITI0fiS
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CONrLUSIONS

IT IS OUR CONCLUSION TPAT TE DlhthEfEE IN ASSOCIATED SEI911C

HAZARD (RISK I ESIGN SECTRA EING EXCEEED BY EARTHOUAKE

GROUiO MOTIGO ETEEN TE PRESEtR ESIGN AT E000YAH NO TE
APPROPRIATE SITE-SPECIFIC RESP 0tlSE SPECTRUM IS t0T SUBSTN;TIAL.

TE REASONS FOR THIS ARE:

(1) FOR REltFORCED CONCRETE, TE PRESENT ISIGN AT SEQUOYAH

REPRESEfRS A MORE THAN ff91AN ESCRIPTION I TE CONTROLLING

SITE-SPECIFICGROUNDMOTION.

(2) FE REltFORCED CONCRETE, T}E DIFFERENCES IN IISMIC HAZAPS

ARE FACTORS I 2 NO 3. THIS SEEMS VERY SPALL WHEN C0t' PARED

TO IE AgUTE SEI911C HAZARD WHICH IS ON TE ORDER I
10-3 TO 10 '

( (3) IN OUR JUDGENT, TERE ABEADY EXIST VARIATIONS IN SEISMIC

HAZARD ASSOCIATED WITH IFSIGN SPECTRA FOR OTER PLNiS IN TE

EASTERN UNITED STATES THAT EXCEED FACTORS I 2 OR 3.

(4) TE HAZARD ASSOCIATED WITH REltFORCED CONCRETE REPRESEfRS A

WORST CASE NO TE DIFFERENCE IN SEISMIC HAZARD tOLLD E EVEN
LESS FOR OTER PATERIALS, ;

2o

65
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TABIZ 3-1+*

DN1?I:!3 EATICS USED I'! "EE A"AIISIS CF CATEOCEY :

STFUC"UPIS , SYSTE'G. COMPCIE"TTS A:O SOIL AT SESUOYAH :TUCI. EAR plt!T

Desping Ratio, Percent of
Critiet.1 Visecus D2 caing

1/2 Safe Shutdown S ?re Scutdo'.:n
Iten Earthoucke Earthou2he

Steel Containnent Vessel 1 1 1*

Concrete Shield Building and
Internal Concrete Structure 2 5 7

Other Welded Steel Structures 1 1 2

Eolted Steel Structures 2 2 5

Other Reinforced Concrete Structures 5 5 7

Bolted or Uc.iled Wooden Structures 5 5 5

Da= ping for Determining JL.plification
through Coils for Soil-Supported
Structures 10 10 10

Vital Piping Syste=s 0.5 0.5 1

*Da: ping values used when stress levels are at or near yield. All other danp-
ing values are for lower stress levels.

w a.is is Table 3.7-2 of the ''equoyah FSAR.

%



STUDIES PERFORMED BY TVA

1 EVALUATION OF GILES COUNTY EARTHOUAKE. (WGR-H. A.3)

2. EVALUATION OF SITE CONDITIONS ON EARTHOUAKE INTENSITY. (WGR-E.A.4)

3. EVA'_UATION OF ACCELERATION VARIATION WITH DEPTH.

4. COMPARISON OF ACCELERATIONS RECORDED ON ROCK AND SOIL DURING A
GIVEN EARTHOUAKE AT A GIVEN SITE. ;WGR-E.A.4)

5. EVALUATION OF INTENSITY - ACCELERATION RELATIONSHIPS. (WGR-E.B.3)

6. EVALUATION OF RESPONSE SPECTRA BASED ON INTENSITY. (WGR-H.B.2)

7. DEVELOPMENT OF RESPONSE SPECTRA BASED ON SITE SPECIFIC RECCRDS.
(WGR-H.B.i 8 H.C.I.a)

8. DEVELOPMENT OF RESPONSE SPECTRA BASED ON MAGNITUDE. (WGR-E.B.6)

9. CALCULATION OF THE PROBABILITY OF EXCEEDENCE FOR VARIOUS RESPONSE
SPECTRA. (WGR-E.E.1, E .E.2,8 H.E.3 )

7. EVALUATION OF THE OBE. (WGR-H.D)

ADDITIONAL STUDIES BY TVA

11. ADDITIONAL PROBABILITY STUDIES.

12. DETERMINATION OF SITE SPECIFIC RESPONSE CHARACTERISTICS. (WGR-H.A.4)

13. SOUTHERN APPALACHIAN TECTONIC STUDY. (WGR- H.A ,H.A.1, 8 H.A.2)
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DEVELOPMENT OF RESPONSE SPECTRA
BASED ON SITE SPECIFIC RECORDS

MAGNITUDE RANGE 5.3 TO 6.3

EPICENTRAL DISTANCE 4 25 Km-

ROCK SITE.

26 RECORDS-

LOGNORMAL DISTRIBUTION-

50th PERCENTILE PEAK ACCELERATION - O.10g-

CALCULATED 50th AND 84th PERCENTILE ACTUAL AND NORMALIZED-

RESPONSE SPECTRA

SENSITIVITY STUDY-
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COMPARISON OF SECUOYAH AND PHIPPS SEND DESIGN SPECTRA FOR STEEL
STRUCTUR'ES WITH VARIOUS SITE SPECIFIC SPECTRA
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SPECIFIC SPECTRA AND THE SEQUOYAH DESIGN C? tCTRui/. FOR REINFORCED
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COMPARISON OF UNIFORM RISK RESPONSE SPECTRA FOR CSC AND HISTORICAL
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SPECIFIC SPECTRA AND THE SEQUOYAH DESIGN SPECTRUM FOR REINFORCED
CONCRETE STRUCTURES
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