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-

1 PEEEEEEIEES 8:30 a.m .

t-

gji)-. .2- CHAIRMAN PLESSET (presidinc) : '' ell, let's reconvene
-v,

i?%)
us 3. and continue 'the _ discussion that we were having yesterday.

-mc 1
j- Dr. Bush raised a question to which I don't think an4

3/
5 adequate answer was given. And I think this is brought up '|

|

f- 6 again by hin and Mr. Ebersole. |
9

Me've heard a lot about the possible damage to the7 i

'

8 grill and the floor, and co on, but more inportant is the pos-

,

sible damage to . important equipment that's being supported9
4

10 .there.

11 Now I don't think we got an answer to that. Of

i 12 course the really important equipment has to do with capability

13 of shutdown. So could you say a vord about that, Jack? Has
'

.

14 that been looked at' carefully? Or whoever has looked at it.

15 Ne don't care about the walks or the floor. It's the equip-

| 16 ment that's important. Uill it fall down in the pool? Will

17 it get amaged?7

18 MR. KUDRICK: Ne have just become aware of the degree

19 of the problem rather recently, so we really haven't delved in- >

20 to exactly what equipment is located on the grill as opposed*

21 to the concrete, and what type of damage would occur if the

22 loads were exceeded on the grating.
<

k
23 We have asked that question to Mississippi Power and

,

24 . Light, and I believe they are looking at it. I don't know if
I~)),

25 they have any additional conments that they'd like to share

I

- ,, , . , - - , - - - - - , - - - - - - - - - - --
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-

2 The question is what type of equipment is located on-

2'"*
3 or around the 7:ating of Grand Gulf.

4 CHAIRMAN PLESSET: Ccne up and use the mike. He want
,

,

5 to get this on the record.

6 Mhat we want to know is will this equipnent survive?

7 t1R. RICIIARDSO!I: John Richardson, !!ississippi Power

8 and Licht.

9 on the hydraulic control unit floor, the grating por-

10' tion is prinarily instrument control racks, some piping and

11 valves, control hydraulic system, the hydraulic units for the

12 flow control valve for recirc system. But primarily the instrt -

13 mentation and control racks are on that floor.,

(v)
14 And the panels and racks are designed for the inpact

15 loads. -

16 CHAIRMAN PLESSET: Well, yes, go ahead. This sounds

17 like very inportant information, and it's not clear to me that

18 you can tell us with assurance that it would survive. What

19 assurance can you give us?

!20 You want to add to that, F rank?

21 DR. BUSH: Well, I'll let hin answer that. I have a

22 more general question. I'd like to rephrase what I said yester-

)
~

23 day. And I'll wait until we get this in.

. 24 CIIAIMUCI PLESSET: All right.
-

"

25 Go ahead.
.
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1 MR. RICHARDSON: Okay. I'm not prcpnrcd right now |
|
i

2 to tell yu specific requirements. I can find those, the re-

O
mc 3 nuirenents that we've imposed on that eculpment, the design3

4 criteria for the hydrodynamic loads.

J
5 CHAIPJmN PLESSET: Go ahead.

MR. EBERSOLE: You say that the equipment has been
6

7 designed for the inpact loads. Mas the equipment put there

oriainally uith the thought in mind that there wouldn't be any8

9 inpact and such things, and now you have sort cf patched it

over hv putting barriers or sorething up?10

MR. RIC!mRDSOM: I don ' t --
,,

"R. EBEPSOLE : Uhy does the equipment have to be
12

within rance of damage of cemething like that? '7hy can't it-

137
(

'

be moved to a safer place, free from all the worries about the'-
34

a a y ese ngs e am ve city and inpact load?.

15

O "*" '' ' #* Y*

16

why it was put in that area, and if it was designed there with+
37

out knowledge cf the fact that, you know, there would be the
18

inpact loads, etectera.g

I wasn't around then. Maybe GE could address the
20

* philosophy behind that.
21

CHAIP11A'i PLESSET: Okay.

_) 'f P . SMITH: "y name's Al Smith, from General Elec-
23

tric.
24,s

( )

One of the reasons that the instrumentation is'x -

25
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1 located at that area is to maintain the proper criteria for

.

2 the instrunent line slope, and given that penetrations exist''
; )
'j
4- 3 in certain areas, there isn't much flexibility in moving the

(3 4 instrunentation to another area. So that was one of the major
V ,

5 criteria, and it doesn't allow us tco much flexibility.

6 Cone of the instrumentation, essential instrumentation,

7 has been renoved from sone of the racPs and put out of this

a area of inpingerent. There remains however sene inst.ramenta-

9 tion and sone racks that we coald not nove because of the slope

10 criteria, and so therefore other ofres of protection have been

it
looked into, such as deflector shields, that type of thing.

12 *1R . EDEPSOLE: Mell, the instrumentation can be

r3 13 broadly put into two classes: Those that shutdown the reactor

V
14 in the minutes lock shutdown, and so they can be danaged or

whatever af ter that; and those that have to sustain some active
15

function by being energized or otherwise actively supporting16

j7 the operation.

This latter class is the critical class, the ones
18

that have to ao on and on and on. The first can sometimes do
19

whatever it has to do, and then he considered as having perform-'

20

ed its function, and be subsecuently danaced. Is it the second
21

kind that we're worried about here?
22

MR. SMITH: Me are concerned with the type that must
23

perfern its action or monitoring functicn durina a LCCA and
24

post-LOCA.25

1



T

I .174
1 ?!R. EBEU.FOLE : Pcst-LOCA.

2 C',TI9 FAN PLESSET: Spence?

#
3 DR. DUSH: Yes. Let na rephrase ny concern or my

4 interest at least rore generally.

5 Ne're talking of a spectrun of leads. I would clas-

6 Rify sona cf then as beinn relatively inconsecuential, but I

7 would sav thera are a few others that are significant and are

8 still under negotiation, so they have a fair possibility of

9 noving up in value.

10 I have a concern that again can he divided in two

11 parts, once we stablize what leads are to be used.

12 The first is will the loads Psve. an adverse effect

13 on structures. Now if a load sirply cracks concrete, and you

v
14 haven't lost the functional capability of equipment that's sit-

15 ting on the concrete, because this is a folded ccndition, I

16 can't get too concerned.

17 !!cwever, if there are loads that will either danage

18 platforms and in the process essentially have a high probability

19 of renderina certain equipnent non-functional, then I think

20 that's very important.

I think we have to look at it on the basis that under21

22 dynamic loads and a one-shot folded condition, we do a realist.c

)

23 analysis for those conditions and establish the response cf ths
'

struvtures therselves, and in the process, if that response is24

(''',

25 adverse, we have to look and see at the next step, does it

i
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1 result in the damage of equipment -- and in equipment, I in-
i

2 clude piping, etcetera -- that have to provide a vital function>/)v
3 with regard to the shutdown, shuttina down the reactor or fold--

W. 4 ing it down.
O

5 That's really the bottom line. And we can talk all

6 we want to about loads. But our concern, ultirately, should

E 7 he can that unit be -- assuming we have such and such an acci-

8 dent -- can it be held down, and so 're minimize any further <

9 effects? And that I think is what we have to address here.

10 Now I won't get into the argument of whsther some

11 of the loads are realistic or not. That's another matter.

12 But I think once there's a decision made on it, then the ana-

13 lysis has to be on the basis of those particular loads. And,

14 I. don't think it's been done.

15 CHAIRf!AN PLESSET: Mell, I don't think we can cet an

16 answer to these questions. But as you can see, they're really

17 vital ones. I7e don't care about the concrete walks or the

is grills. But we do very much -- we are very much concerned

1g with these ratters that have just been brought up.

I think of course we have got to know what the loads
20

are before we can tell whether the instrunentation will sur-- 21

vive. But we'd like to see this thing emphasized in the study .

22

O
23 Okay?

StR. KUDRICK: If,e definitely share your concern.24

CHAIE'!AM PLESSET: All richt. Yes, I'm sure. Thank
- 25

- . -- -- _ . _ - _ - . _ , , .
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1 you.

2 And we'll go back to the regular agenda. Jack, you

O
7 3 want to take over?

4 DR. BUTLER: Let ne just add one point on that.

5 I don't believe we have y=t crossed that threshold

6 of giving up on the grates. Me're still working to nahe sure

7 that the crates stay in place.

8 Me will be looking into the ef fect of -- if thess

9 loads in fact exceed the capability of the grate, then what

10 are the consequences? But we are still looking towards assur-

11 inn that the loads are within the capability of the crates.

12 CI!AIPJ1AN PLESSET: Okay, that's all right. "e don't

- 13 mind that. Fine, thank you.

( )

14 DR. ZUDANS: Along those same lines, just a couple

of remarks?15

CIIAITUCI PLESSET: Okay, not too long, because I16

17 think they 've got the idea .

Go ahead.18

DR. ZUDANS: It's just an addition to the same thing .
ig

I think it wculd be important to calibrace these
20

loads in terms of their importance. Sone of the loads have no
21

p tential of damaging anything, the others do.
22

And that's what one would like to see.
23

24 C:ll.IR !A" PLESSET: Yes, okay.
_

[ :

~s
25 Jack, back to you.
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1 MR. KUDRICK: To continue on with our scheduled

2 agenda, I vould like to introduce Dr. George Dienkowski, who&/ / 3
'\_)

3 will be presenting the structe,r s of submerged structure drag
8

/~i 4 loads on both the graneric aspect as well as Grand Gulf speci-
-V

'

5 fically.

6 He is a Consultant from Princeton, and has worked in

7 this particular area for both the Is and IIs.

8 DR. DIENKONGKI: Gcod morning.

9 (Pause.)

10 I thought I would put up a slide just giving an over -

11 view, which I think summarizes partly my feeling on the subjecb.

12 There is not a lot of controversy left in this area. I think

'< 13 the reasons are fairly clear why.
~)

14 One is that I think unlike sone other issues such as

n5 CO and chugging, where che phenomena thenselves are not clearl/

u3 understood, one can have a lot of controversy about what data

17 one should use and so forth.

H3 Now clearly submerged structure loads associated

19 with CO and chugging .have those same questions associated

with them. But as far as the issue of how does one compute
20

21 forces on an object, given a flow field, there are still some

questions assoiated with naybe what kind of flow field one22-()
should be taking data fron, but the the phencuenon is at least23

24 reasonably well understood. So I think that eliminates some

~ f,,is/-
' 25 of the potential controlversy.

I
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,

i

1. For. those of you familiar with the Mark I and Mark

2 II history on this, I think it's a little bit -- Mark III hasrwg
s ./
'9 - 3 some advantage here that one looks at the pool, it's relatively

|

4' less cluttered in the area of submerged structures that could
O'^x

5 suff er due to LOCA bubbles and so forth.
p

6 The other part is that we also have had the history
,

7 of the various concerns on Mark I and Mark II, which have been

8 batted around back and forth. So wo don't have to fight those'

9 battles acain.

10 And thirdly, there is actually sone experienental

11 data in the Mark III type ceonstry which can he used at least

as a benchmarkinc verification of theoretical calculations.12

'13 Sonewhat arbitrarily, submerged structure loads are

O
14 -- well, not arbitraily. They are divided into LOCA and SRV

15 loads. But then within the LOCA load, the chronology is clear -

ly just a sonewhat arbitrary division of what phenonena take16

place, and the nanes have gone into the record as such and we17
a

18 will stick with then.

9 There's something called water jet 1.,a d s , which basi -

.cally we are talking about the clearing of the water through20

the vent, up the vent clearing, followed by air bubble loads
21

which presumably take the pool all the way up to the riser,
22

O fall back loads, when the pool falls back down after the air
23

has all come out of the drywell, condensation oscillation load .s
24

O and chugging loads. And finally for SRV, there's still a dis-
25'

t:
_

-~# .7. _ , _ ,
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1 tinction to nndo Fotv;;n w2 tor jnt lands and gusncher bubb'c i

1

l

2 and so on. Fo I will try to treat these subjects in that or-

3 der, although it may be clear that sone of these divisionr. ara

4 sonewhat arbitrary, such as clearly the division between water

5 jets and bubble loads in somewhat arbitrary, because in the

actual phenoncnon it just goes from one to the other and also6

7 clearly as the arount of air and steam nixture changes gradu-

8 ally, rather than a nudden change fren all air to all stean.

9 The first subject, on the water jets, the thing that

10 makes this sort of a non-issue for fiark III is that if one

11 takss the nost conservative calculat'.ons frem cxperienental

12 data, one can at least de sicnat, a region of influence, a zone

13 of influence, in which one vculdexpect not necessarily that
,

/

%)
14 there is no jet node associated with flou field induced by the

15 jet, but that those those flow fields induced by the jet are

ni smaller within that region of influence than will be the sub-

17 sequent loads due to the flow field induced by the bubble

HI growth, once the air starts coming out of the vent.

19 So one can designate a certain region of influence,

and ask: Are there any structures in that region of influence?20

21 I will try to use this approach the data approached. The basis,

in this case the experiments are the Mark III one-third scale22
,,

1 experinents which tend to indicate a separate structure rela-- '
23

tively close to the vent in the path directly of the jet. The24

loads are generally substantially bounded by the subsequent'

25
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1 air clearing and the step loads. The theory of the very con-

2 servative bounds was this Moody iet model, which tends to pre-
.

3 dict a nuch, much higher penetration of the jet than other ex-

4 periments have measured.

5 Mell, the conclusion is essentially there are no

6 structures in ?! ark II for which jet load is not bounded by the

7 bubble load. I don't know whether it's u eth showing the next

8 two slides, which just show if one takes such a very conserva-

9 tive estinate of the zone of influence, you can see that nost

to of the structures are near the opposite wall from the vents

11 and therefore vould not be innacted by the jets directly.

12 The only structures that have sons -- I mean if one

13 takes a con ~ervative estimate of something -- well, basically-s
i 1
'

./

1-4 the zone of influence shown on the slide, one sees that SRV

15 quencher arns could potentially be in -- parts of the quencher

16 arrs could potentially be in the zone of influence. GE has

17 done sone cimculations showing what -- takino I believe the

18 Moody jet nodel calculations for that and showing that the cal -

19 culation that they use for LOCA air bubble bounded substantially

20 with the forces that you'd even predict from that.

So the conclusion is that one does not need to worry21

,_ 22 about the jet load.

i

23 S tR . EBERSOLE: Pardon ne just a ninute.

Is there sufficient tine delay in tha starting of247

25 some of those heavy pumps to insure that they uptake some
'
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I substantial void fraction and thereby will bind themselves?

2 If there's a time delay, of course it's all right. I'm not

3 sura what that is.

' 4 DR. DIEMKOWSKI: I'm not sure what you're referring

5 to.

i

6 "R. EDEPSOLF: Okay.

7 There's sone very large punps that take suction on

8 the pool.

9 DR. DIENKOWSKI: Yes?

10 MR. EDERSOLE: If they were to start instantaneously,

11 they 'eould be in the direct path of these large air bubbles.

12 and they would ingest that, and then lose their LPSH function

13 and cease to function.r
$ .

L.)
14 I hope that's not the case. The pung uptakes --

15 MR. KUDRICK: Yes. They're on the outside wall.

16 The penstration that we're talking about here is nowhere near

17 the end of the wall.

18 'tR . EDERSOLE: Me have no concern about air uptake

19 of the pump suction.
.

MR. KUDRICK: No we do not.20

MR. EDERSOLE: Thank you.
21

DR. DIEMKOWSKI: I assune you are referring to the
22

i <

\ /
23 subsequent air bubble,. not to the water jet, because the water~ ~ '

24 jet is still working.
7
?'.-s'

25 '!R . EBERSOLE: I an , yes.
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1 DR. BIENKONSXI: Okay.

2 The nornal division for the next lead is to talk

13 3 about the LOCA air bubble. And the approach is to consider

4 spherical, essentially radial, bubble crowth. That is clearly
,

_

5 not an exact representation of what is coing on, because clear--

6 ly the flow as it vas coninc -- the jet that was conina cut --

7 has initial induced velocities in the pool, se the bubble wouljl
8 not be spherical.

9 However, the e::perimental evidence shows that the

10 -- especiallv since eventually there is a factor of two, nul- |

11 tiplier applied to the thing -- and it bounds the spherical

12 calculations.

13 The pool boundar-es and the flow field is considered
7
Lj

14 using the nethcd of inages that has been in the other Mark Is

15 and '4 ark IIs. The rultiplier of two is applied to account --

16 rather than to couple for the LOCA, rathar than to couple the

17 bubble notion, the rise of the bubble -- I assune due to bouy-

18 ancy -- together with the volume increase of the bubble due

is to chargina of the bubble, the sinple factor of two is applied

20 to the calculations done for a stationary tubble, and sone

21 evidence is presented that this is conservative. j
|

|

This was indeed one of the questions and concerns !22

23 that I have expressed, and I will nention somethin7 about it'''

in a nonent.24-

I

25
Onc- the bubble calculation is done for each parti-.
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1
cular structura, an cquivalent local uniform flow field apprcx -

ination is made, local acceleration and standard drag is then2

3 computed for each segment on the structure in the same way it

was done for Mark Is and " ark IIs.4

The basis, again, is prinarily theoretical, with5

o expdenM conhadon.
6

The conclusions are that there is not .-.uch diff arenc e
7

in this f rom the t' ark Is and ." ark IIs, so the issues that have
8

all been discussed there need to be discussed in the same way.
9

The Mark III, paople have agreed essentially, that scme ofto

those detailed issues, lika what drag coefficients to use,g

whether ona rust consider standard drag or only accelerationg

g, s ud e n n e sane basis.
13,,

;' " .

So unless somebody has sone spacific questions, I
'

will not discuss those nitty-gritties.

'"hc ane nsw thina was the nultiplier for bubble_
-

16

notion. And the cuestion was: Is that a conservative bound'
17

to account for a bubble motion? Well, if one looks at the

induced flow field due to the clume expansion, together with
g

the induced flow field due to moticn, the one thing that i:m e-
20

diately strike ones is that, sure enough, at some peak it may

be true that the notion term can add no more than double the
22,,

i

v' load, but clearly the time-history of the bubble rise is dif-

ferent fron the time-history of expansion. Clearly, by simply

i i

rul.tiplying the bubble expansion by a factor of two, one getsa
25
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'

1
j a significantly dif ferent tine-history.

2 And so then the issue was: Is it necessary to apply

1 3 these loads dynamically to the structure, or does one really

4
,

basically have a quasi-static application?
-

5 If it was to be dynanic, then or.e might indeed worry

6 about the different time-history. If it's quasi-static, then

7 clearly it's a non-issue, because it's really the largest load

8 tha t's going to ratter .

9 And so I have asked scne infornation, and received

10 essentially the information for all of the strucutrcs of conce::n.

11 The -- I auess it should bo onega-sub-n rather than w-sub-n --

12 but tha natural frequency of the structures tines the charac-

13 teristic time for the bubble crowth is generally substantially
,

< s

Q ,)
14 larger than one for all of the structures of concern, and ther a-

15 fore, the load to the structures essencially is quaci-static-

16 ally applied. And so as long as the factor of two bounds the

17 peak load, there should be no vorry about the dif ferent tine-

:8 history.

19 DR. CATTON: Before you leave that, Jesse, hou much

20 air intake can these pumps handle.

21 MR. EBERSOLE: I wouldn't want to say very much.

22 DR. CATTON: because following the clearing of the
,

23 bubble out of the pool, all that violent motion, there are'~'

.
24 small bubbles everywhere, and it takes several seconds for

',~j
25 then to clear.-
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1 ftR. EBF3 SOLE: Well, it depends on the pump design.

2 Some pumps can take up a few cubic inches of air, and stop.

3 And other pumps can incest large anounts.

4 And I don't know. It depends on the individual

5 pump.

6 DR. CATTON: I don't think it's a non-problen, with-

7 out lookina at it.

8 CHAIPHAIT PLESSET: " ell, I think if you're down to

9 very small bubbles, it won; t na tter .

10 DR. CATTOI': Hell, they're not all thau small.

CHAIRMNI PLESSET: Hell, if they are big, then of
11

course it's a cuestion.12

DR. CATTO:i: Well, you've just blown a big bubble in
- 13

s

14 this pool, and it just stirs everything up. And it takes a'

little while to qui ~et down.
15

CHAIRfWT PLESSET: That's true.
16

Dut in takes some time for them to vibrate to the
17

18 pump suction. And in that tine, they can disappear, or get

19 very Small. That's their idea.

DR. LIENHARD: In fact, in modeling experiments,
20

y u see the pool whipped up into a froth that coes quite f ar
21

down, yes.
22

r^s
k'J CHAIR!!AN PLESSET: That's right.

23

DR. CATTON: But the question is not that there's
24

; 4

*' a lot of froth, but how long does it last and how long do the
2Es
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1 bubbles stay significant.

|

2 DR. LIE!IHARD: Or does it get near the pump intake.

3 CHAIRMA'i PLESSET: Yes.

4 DR. LIEUHARD: I believe it does. I'm not certain.
a

5 DR. CATTO'I: The jets that ccme from the --

6 CHAIP.'"JI PLESSET: Let this man -- ve're just talk-

7 ing -- let him say somet'ing that contributcs.

8 DR. CATTOM: I just want to cet the concern on the

9 record.

10 CHAIPP.A'I PLESSET: It's on.

11 IIR . HUCIK: My name is Steve Hucik.

12 In general, the ECCS pumps have about a 30-second

15 delay to cone up to full speed before they run and inject, so
,

( )
' '

14 there's a delay time of about 30 seconds before they are called

15 upon to actually pull suction and start.

16 That's sufficient time to have the pool swell pheno-

17 nena calm down by the time they then take suction and start to

18 inject. ,

?tR. EBERSOLE: As I recall, the pumps are called19

upon to perform their thing instantly, and if AC power is
20

available, they attempt to do that once the valves clear.
21

? tR. HUCIX: But that takes about 30 seconds.
/ '

22

''J 'iR . EDERSOLE: Is that a positive number, of about'~

23
-

a half a minute?24

'd
'!R. HUCIK: It take e, about 30 seconds to come up to

25

.



. - . .

'

1R1
full fitw.i

"2 TiR . EBERSOLE: Are the LOCA tenperature calculations- . .

Nj

18 based on the 30-second rise tire to full flow?3

4' !!R. HUCIK: I believe so. ,

(].v
MR. EBERSOLE: I thought in the past it's been 10

5

seconds.
6

?!R. HUCIK: No.
7

? tR . EDERSOLE: And that really was an allowance for
8

i

the: diesels to start.9

'tR . HUCIK: Ten seconds for the diesels to come up
10

to speed, 30 seconds for the pumps to be available.
33

4

12 !!R . EDEPSOLE: Mell, thank you.

13 DR. LIENHARD: Eut you're not going to get air into

14 the pump intake during the pool swell period?

15 ?1R. HUCIK: No, no.

16 DR. LIENHARD: .You'll get air into the pump intake

17 af ter the pool swell is finished, and you've started churning

18 things around, nixina. I think that's the problem, isn't it?
4

19 MR. EDERSOLE: Hell, if it exists 30 seconds, it's

.

a potential problem.20

CHAIRMAN PLESSET: Well, I think the 30-second kind
; 21

'2 of relieves my anxiety.. It was a good question, but I think---2

O
23 Are you satisfied.

24 MR. EDEPSOLE: If it's 30 seconds, it seens to me

25 that's a long time.

_ _..
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1 CIIAIEMAN PLESSET: Oh, yes, that's quite a while.

2 MR. EBERSOLE: And it seems to contradict the local

9 3 calculations, but raybe that's been changed.

4 CHAIRMA7 PLESSET: tie ll, I thought that that was also

_

5 addressed. Har that been --

6 ?IR . EBERSOLE: No pull for 30 seconds on the floodinc

7 punns.

8 Is that correct? tio pull on the field for 30 seconds?

9 "R. IIUCIK: I believe in the calculational models,

10 there is no credit taken for flow up to 30 se.cends, before ther

11 come up to pcwer.

12 DR. LIE!!!iARD: That doesn 't nean a cump has really

13 cone on.
,

( )

14 CHAIRMAN PLESSET: Please continue.

15 DR. BIEMKOMSI:' It's clear what we've been talking

16 about now is substantially beyond the time I've been consider-

17 ing, and I don't have that in the slides and what I handed

18 out.

19 But this is at least the calculation on the rising

bubble, and you can see the tine-scale here is less than a20

second. So we're talking about the LOCA bubble here, ve're
21

talking about a much shorter tine-scale.22

I )
And the concern I was expressing essentially was that'

23

the factor of two multiplier may indeed apply to the the peak
24

i |
~~

'

acceleration, but it would certainly be a different time-history I''~'

25s
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but becsura of th2 fcct that tho tina-scale hare is of thei

order of a second, natural frecuencies of the order of 10, 12,
2

and 1bove, the load is essentially cuasi-statically applied to
3

the structure.4

_

The f allback loads, which seen to happen after the
5

p ol has risen to its maximun height and is coning back down,
6

the calculation is based on a freef all of the slug of water
7

fron 20 feat high, which fives a velocity of sonething like
a

35 feet per second. One of the issues -- the GESSAR suggested.
9

that essentially standard drag clone be calculated at thar
10

velocity, based on an appropriate drag coefficient.
3,

The question was I nuess whether the -- is it always
12

true that the acceleration drag force is negligible corpared
13o

to the standard drag force. It clearly depends on the. size of~'

34

* "#"* "*''
15

SMe calcMadon ande a
16

show that ef fectively, for this kind of assumption , the aces-
g

leration force over the drag force is proportional to the size
18

of the structure divided by twice the freef all height. And
,9

it's f airly clear that all structures vill be substantially

smaller, so the standard draq calculation is sufficient.

DR. THEOFAMOUS: Can I ask a question?
22c

i

'd DR. BIENKOWSKI: Sure.

DR. THEOPAMOUS: Associated process with that is

: ; the g6neration of waves in the pool. So if you look at some'#
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1 hounding situationa whera nnyba you hava noro arca on ona cida,

2 you eenerata the higher swell on the other side, then with the

fallback maybe generate a circumfarential wave. And do you look3

4 into those waves and the effects on structures?,

5 DR. BIENKOWSKI: I have not persona'.ly looked at it

in connection wit % " ark III.6

I think those kinds of thines had been discussed7

8 previously with itark II. Just ny own guy feelina and reaction,

9 I suspect that these initial forces associated with very highly

accelsrated pool rise and so forth would he substantially higher
10

than anything you would get frcn the sloshina.
11

DR. THEOFANOt*S : Yes, but the tines are different,
12

and the tine-scale of the forces is different, and that da-
13

< s

~'
34 pends on what kind of structure you are talking about, and

how sensitive it is to different kinds of loads.
15

But here we have substantially higher shelves. They
16

go un to 18-20 feet. And I think screbody ought to look at
17

18 that. I'm not saying it is a problen, but sonebody ought to

19 look at it.

DR. BIENKONSKI: Okay. If you believe that the one-
20

third area scale is at least sonewhat of a representatien of
21

the real thina, the data I recollect from seeing thoee tests !
22

)

23 of subrerged structures, once they -- for the subnerced struc-

tures now I'n' talking about -- once the air bubble load is
24

t >

25 over, the data you see looks like hash.'~'
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1 DR. THEOFANOUS: But that's not the point.
,

2 Because in these experinents, you're only talking
7
s

. 22
t- 3 about at rost three cells. And here we're wide circumferen-

L(~ ') 4 tial variations. The wave would be propogating along the cir-
v

5 cumference of the pool. And you can see that in the.experi-

6 mants.

7 DR. 3IEMKGTSKI: Yes, yes.

8 Those waves would clearly be lower frequency rather

9 than hicher fregnency.

K) DR. THEOFMIOUS: Yes, riaht.

11 Dn. LIENHARD: You can do it in your head. It's

~12 just the velocity is ths squara root of gH. It's a deep wated
;

13 wave. Just do it in your head.gS
gi-

-

14 DR. THEOFANOUS: Uhat are you saying?

|- Ic Are you speaking to ne?
|.

I~ 16 DR. LIENHARD: Yes.

!

17 I'm not answering your question. I'm saying it's'

!

i 18 just a deep water wave, and it has a velocity of square root

| 19 of gH. And just do it in your head.

20 DR. THEOFANOUS: So what?

21 DR. LIENHARD: It's a very low frequency.

22 DR. THEOFAMOUS: I'm aware it's low frequency.
f-
(

23 DR. BIENEOMSKI: If it's low frequency, then are you a

of specific mode in the struc ,
- 24 worrying about excitina sone sort

i%/
- 25 ture, or are you worried -- I mean if it's low frequency, |

__
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procunably thcn it maana it going to be essentially quasi-
3

static in rost of the structures.2-

/T.( )
And if it's quasi-static, then the question is is !23 3

its applitude comparable to anplitudes we're already consider-
73 4

V
5 ing. And I think again one can conclude that the amplitudes

are much smaller.6
1

If it has to do with vave heichts, and the velocity
7

induced on that, clearly 20-foot fallback is a lot higher than
8

any wave heights one would expect in the waves thereaf ter.g

D?.. THEOP AMOUS : 7 ell, I don't want to pursue that.
10

But I still think that sonebody ought to look at the numbers
3,

for sone boundinq cases of waves propogatina alongside in this
12

manner.
13

(~_s;e Cl! AIRMAN PLESSET: Let me just say I think there was'

94

a slip. They're not deep water waves. They're shallow water
15

waves.
16

You said the square root of gH. I think that's for
97

shallow water waves.
18

No, it's shallow water. But let's not belabor the
gg

point.

DR. THEOPAMOUS: Are you saying that the waves will
g

be small-sized waves?
22

7-
U CHAIRMAM PLESSET: No, no.

23

I was just saying that it's a shallow water wave.
24

f-)
# The wavelength could be anythinc.

25'

_ __ _ _ _ . _ _ _ . .
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DR. BIENKOWSKI Okay.

1

Af ter the pool swell, and a significant amount of the
7 ~. 2
t |
x_/

air has come out of the drywell and primarily stean is coming24 3
.

the next division of the oscillating condensation has
7y 4 through,

L)
traditionally been called condensation oscillations.5

The approach here has been to essentially use the
6

same basic rethodology for the calculation of the forces, but
7

clearly one must now put in sone information on what the volune
8

source strengths are of the oscillating bubbles or interfacesg

at the vent e::1^to

The source strengths are -- cles.rly have to cons
,,

from some experimental evidence, and that cores from the same
12

evidence that was used for the boundary load calculations for
13

V(n
Co. The flow field, again, uses the method of images, uni-

34

form equivalent flow field.

The question then arose as to whether acceleration
16

drag alone needs to be inserted. It turns out that for the
97

kind of sources one gets, there is more -- it is relatively
18

low amplitude oscillations at some reasonable frequencies, so
,g

f r typical structures, one ideed would expect that the acce-
20

1eration forces -- or you might call them acoustic loads on

the structures -- vould be nore sianificant than would be the'

22

O' standard drag proportional to U-squared. The issue that was
23.

raised, that was asked to be addressed, was to quantify this'

() in s me way and to essentially say under what conditions, since ;
' 2s
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1 it clearly depends on both the distance from thn source and

2 size of the structure, under what conditions is the standard

3 drag neolicible. And as a matter of fact, I guess I did not

4 include that in a slide either, because I wasn't sure whether
(
x __ '

5 it was something that would be considered proprietary or not.

6 Dut I don't believe it's labeled proprietary, so I can show it .

7 The calculation was made just for what essentially

8 the boundary batveen -- for what structures standard drag is

9 or is not important. And it's essentially an equation relat-

10 ing the size of the structure versus the distance from the

wall.ti

12 And it turns out that the only one worry that night

13 be of inportance is the RHR, a ;ouple of PHP. lines, and indsed
,__,
i :

' ~' I believe the new revision ment. ons that for those structures14

the standard drag will have to be computed. It oucht to be
15

a ninor point. It's going to be only a relatively small cor-
16

rection.17

The only thing that at least in my nind still is no
18

-- I cannot cive you a total conclusion on it yet, because we19

are still passina information back and.-forth on this issue, so
20

I will havs to leave a question nark at the end of this one,
21

is havina to do with chugging loads.
22

''
23 Okay, again the source strenath clearly nust cene

24 from an empirical data base. And it is the sane data base as
,,

v
- 25 for the boundary chuggina loads. However, there cleary is an
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inportant dictinction hero, cnd that is that whcn ano is com-
1

1

putina boundary leads, one can take some credit for tha fact2

I
that one does not expect all chugs to be maximum strength every-: 3

where around the boundary.4

And so one can take some credit for the fact that5

one then does not have to conpute a total synmetric load with
6

all chuas at raximum strength, and synchronized, and so forth.
7

!

Mhereas when one is talking about submerged structure
8

load s , there is always the possibility that it's precisely the
g

I raximun chug that's goina to occur throuch the whole LOC 3 oc-
10

curs right nent to the particular structure that you're censider-
,,

inc, r clearly one has to use sonewhat diffsrsnt criteria for
12

decidina whether a source strength is conservarive or not.
13

/ 't
E> And that's the one renaining issue that we're still-

34

discussing, as to whether it is or is not.
15

P '
' ' ' '

16

the whole flow field and going throuch all the details, a sort
g

f an approximate acoustic nodel is taken for all the chugs
18

propogating through the pool and arrivinc at the strucutres.
g

It actually turns out that what is eventually done

is that conservative assumptios are made that simply all of

,

the chuas that could reach a particular structure fron differ-

-

ent neighboring vents within the duration of the chuc aret ,/

taken as being all totally synchronized. So no advantage is

,,

L) taken of the dephasino cr arrival tirss af the various pulses (
'

25

|
|
,
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1 at tha ceructura.

Chen what is lone is just the force is taken propor-2

27 3 tional to the pressure dif#erenca one would cor.pute frcn such

4 pulses. And that clearly has sone questions that could be ask -

5 ed about it. 3ut what is done, aaain to be conservativ?., is

rather than takinct cne pressure gradient that would exist at
6

the structure, due to the pulse arriving at that structure, the
7

full pressure difference across the pulse is taken acrees the
8

whola structure.9

10 "ow that sounds conservative. And indeed, if you

11 look at the conclasions, it turns out that if you just ask

12 vhat is that pressure gradient, taking the whole pressure dif-

13 ferance across the structure, conpared to the pressure gradi-
, -
'x ,/

14 ent that you'd get for the pulse arrivina at the structure
4

15 for the largest structure that exists in the pool, you find

16 out that you get a factor of 2.54.

17 Well, that sounds like enough conservatism to not

18 vorry about anything else, except for the fact that we all

19 know that if I have a pressure gradient existing in a flow

field, and I put a structure in it, the actual force that I
20

get is not proportional -- is not just equal to essentially
21

the pressure difference across the structure, if the structure22
! ;

hadn't been there -- but there is a hydrodynamic mass effect~''

23

which, for a cylindrical structure, is about two. And it is
'-

24

'~~') around two here because in spite of the fact that its scoustic
25
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1 propogation is taken into account, on a scalo of the structure s

2 themselves, the flow field,. the induced flow field, is essential-

3|lyincompressible.

4 Fo it t'trns out that there is an adequate conservat-
;

./

5 ism for the calculation associated with takina the pressure

6 gradients and so forth, provided the scurce strennth is still

7 conservative.

8 Theire is additional conservatism -- and this is the

9 part that's tko hardest to put 'four finger one -- associated

10 vith the fact that no phasinc is taken betwsen these pulses

ji arrivina at the structure. And secondly, that all cf the

12 pulses, 711 of the pressure cradients, are assumed to act in

13 the same direction. In other words.- no geometric consideration

'~

14 is taken that the pressure pulses are conina from different

.

directions to the structure.15

However, these conservatisns are dif ficult to quan-16

17 tify. And it is precisely the issue that still exists is are

tho' e conservatisms suf ficient to compensate for any potentialc18

lack of conservatism in the interpretation of the date base19

of deducinq the source strencth.
20

21 And at this stage, I am not prepared to say yes or

22 no yet..,_s

v
23 On the SRV, there is -- I guess partly as a result

24 of the history having to do with the Ram's-head type desian,,-
!

.

/

25
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1
one worried cbout the wat;r jot coming from the quanchsr. It's

.

-fi- 2 clear that it's a kind of a misnomer for a quencher, because

([
29 clearly there are a lot of little jets coming out of the quen-3

.

fs 4 - cher holes which coalesce into larger areas of sphere of flow

()
5 around each of the quenchers, which then presunably penetrate

some distance until the air starts coming out of the que.. er.
6

Ue can still call it a water jet if we like. The
1 7

8 er.perimental evidence on that, however, suggested that that

effect is limited to some region which is something like ag

sphere of influence around each quencher.10

And the conclusion is essentially that there is no
33

structure within that region for each quencher, and therefore
12

one doesn 't have to worry about that part of the load.
13(')

v._/r

14 The bubble loads -- the methodology is essentially

| similar to either LOCA or CO methodology. Again, the only15

i

16 issue is where do I put the bubbles, and what their strengths

17 are.

18 The strengths come from a conservative estimate of

19 what -- I mean one can obviously -- There are four bubbles

20 taken, coming in between each of the quencher arms, and clearly

21 one can take a conservative estimate of the pressure and the

22 size based on the volume of the air that would come through

23 and the initial conditions with which one would start.

24 In this particular case, however, since these bubbles
7s\,,)" -

25 are smaller than a LOCA bubble and there's actually an oscil-'
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10tien involved in tha risa of thasa hubbles, the calculation
1

includes both the oscillations and the trajectory. And then
2

an equivalent uniform flow field is computed, each structure3

location, and standard and acceleration drags are taken. And
4

the various issues associated with using the conservative
5

s on the drag coefficients to account for ascillating
6

flow and so forth have all been agreed to.
7

8 The only issue that came to my mind was the question

9 of phasing of the four bubbles at a single quencher, siace

to clearly if one does the calculation totally in phase, one would

ti expect that thare vould be -- I mean certain loads, let's say

12 on the cuenchers themselves, nicht exactly cancel out and one

13 would get no asymmetric load.
,

( )
''

14 So the question was asked: Wha t evides.:e is there

that these are in phase? And clearly, like everything in any
15

16 experiment, the things are not totally in phase, but the amount

of phase difference and amplitude difference in the four bub-17

18 bles around the quencher are suf ficiently small that one does

ig not expect that load to be sigr.ificant conpared to all of the

other loads that have to be computed on the quencher.
20

I

21 /////

22 ///// |,,

: 8

23 /////

24 /////
~

-,

! 1

25 /////
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,

(O I DR. BIENKOWSKI: Well, that's all I have, unless
:A >

31 2 there are any questions. I have some slides in connection

(~N 3 with the chugging source strength if there are questions.
.

'\.)

4 (No response.)

5 Okay, thank you.

6 CIIAIRMAN PLESSET: Are there any questions?
~

7 (No response.)

8 I guess not.

9 MR. KUDRICK: I suggest that we continue on with our

10 agenda now.

;y CIIAIIU1AN PLESSET: All right.

12 !!R. KUDRICK: We have two remaining areas of consid-

13 eration associated with Jocal pool dynamic load. They are

14 thermal stratification and its of fects, as well as flow-struc-

15 ture interaction.

16 Dr. Ecoramus, of Brookhaven National Laboratory,

17 will present thc.ee areas.

13 DR. ECONOMUS: Good morning.

19 As pointed out by Dr. Theofanous yesterday, there

20 are two aspects to this non-issue, one of which has to dc with

21 the concern in designing the structure for thermal stress.

22 The other one, that has to do with long-term heat-up, is not
I

3 the one that I am gctng to deal with today.2

() 24 Okay, in order for the AE to design the structure

25 to accomodate thermal stresses he needs some definition of a

(~) ;s .- 1
1

. - . . . . - . -. .
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i

,cy
(_) I temperature gradient. Experiments indicate that you do have

32
2 a vertical tamperature gradient. The one that GE has provided

.

('d1
3 -- the basis for it is the ono-third scale area PSTF tests.

u

4 Mel showed you that profilo yesterday; it increases upward at

5. -- the specification as an overall delta-t of around 60 degree 3

6 Fahrenheit. And, it was developed by the finite cell energ

7 deposition application to the experiment.

8 DR. CATTON: That also includes the mixing process,

9 doesn't it?

10 DR. JCONOMUS: I beg your pardon?

11 DR. CATTON: The mixing process plays a r in what

12 that temperature gradient is.

13 DR. ECONOMUS: Well, sure. What they did was take

O
14 the measured profiles and sort of divvy-up the pool into five

15 cells, as a matter of fact, and estimate how energy would be

16 deposited on that basis, on the background of temperature flow .

17 MR. EBERSOLE: I believe Dr. Catton is talking about

18 mixing as it is enhanced by the pump operation, are you not?

19 DR. CATTON: Well, no, tha pump operation would tend

20 testroy the thermal gradient.

21 MR. EBERSOLE: All right.

22 DR. CATTON: The fact that they have just used

23 scaling --

() 24 MR. EBERSOLE: This is early on, that you are talkin 7

25 about.

O
|

;



,

l
1

202

i DR. CATTON: Different geometric scaling may decreas<a
g

2 the thermal gradient.

<m 3 DR. ECONOMUS: Sure.
! )

~~

4 DR. CATTON: Have you looked at that?

5 DR. ECONOMUS: Well, one of the concerns -- which

6 the next slide will address -- of course, is exactly that

7 issue.

8 The one point that, I guess, Mel didn't mention yes-

9 torday when he showed the profile is that the profile.varios

10 with time, consistent with the global temperatures in the pool .

11 The concern, of course, as Dr. Catton points out,

12 is how applicable is the one-third scale data for the proto-

13 type. And, also, another question is: what sort of effect of
,C'3
i/ 14 break size may we expect?

15 The way GE resolved there concerns was to do a series

16 of numerical calculations using the RELAP code. Most specifi-

17 cally, to address the question of distorted scale, as to what

18 that would do to the profile.

19 DR. CATTON: For natural convection in that particu-

20 lar geometry using the RELAP code is nonsense.

21 Just a comment.

22 CHAIRMAN PLESSET: Well, that's a strong comment.

23 DR. ECONOMUS: We will have to take that comment
.

() 24 into account

25 DR. CATTON: I can expand on that if you want.

~h
(O
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T'; 1 DR. ECONOMUS: Well, sure.
LJ

34 2 DR. CATTON: It's a natural convection problem and

ew 3 the RELAP code is not set up to solve that kind of a problem.
(-)

4 It's not a trivial problem. You have very high

5 Rayleigh numbers, you have turbulence resulting from the con-

6 vection process, you have stratification that wipes these

7 things out, and the RELAP code is not a code that was designed
*

8 to look at that kind of a problem.

9 DR. ECONOMUS: Well, the confirmation proceeded as

10 follows: they modeled the actual number of facilities and

11 generated profiles for the actual one-third scale blowdown,

't 2 and first demonstrated that RELAP was doing a reasonable job4

13 of predicting the profile.

{sw
.

14 DR. TI!EOFANOUS: Which RELAP was that?

15 DR. ECONOMUS: Well, Steve could give us the numb'er.

16 I don't remember it at this point.

-17 STEVE HUCIK: It was RELAP 4.

18 CI! AIRMAN PLESSET: RELAP 4, MOD 5.

19 DR. THEOFANOUS: Thank you.

20 DR. ECONOMUS: The first step was to generate some

21 predictions for the actual one-third scale area tests. The

22 predictions look reasonable.

23 Then, having satisfied oneself that the thing does

( }) 24 a reasonablo job in the one-third scale, they proceeded to

25 make predictions for a full scale PSTF, and an actual Mark III

/~T(.)
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(]} 'I 238 plant. What they showed primarily was that the scale had

35 2 a very slight effect on the slope form.

/3 3 DR. CATTON: I'm not sure that with RELAP you can
L.)

4 show much of anything in that problem.

5 DR. ECONOMUS: Okay, we'll have to take,that into
,

6 account.

7 DR. CATTON: They are very tough to model using

8 computer codes because of the coupling between the energy

9 equation and the momentum equation.

10 RELAP was just not designed to be that kind of a

11 code, and I would be very surprised if it were to solve the

12 problem, without a lot of empirical adjustment.

13 DR. ECONOMUS: Well, as I say, presumably --

('T,

%) 14 DR. CATTON: I think that's enough.

15 DR. ECONOMUS: That's enough, okay.

16 Well, in any case, basically the comparisons that

17 they show us with' the actual measurements, we concluded that

18 the RELAP codo does a reasonable job of modeling the profile,

19 and quantitatively the calculations for Mark III showed that

20 the overall delta-t, which is specified -- namely, that 60

21 degrees Fahrenheit that I showed you carlier -- is conserva-

22 tive, because the RELAP prediction is only 56 degrees.

23 DR. THEOFANOUS: Does that mean that the Staf f

() 24 accepts this?

25 DR. ECONOMUS: At the present time the Staf f's posi-

O
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1 tion is that that temperature profile is acceptable for use in

2 the design of the structure.

7s 3 DR. THEOFANOUS: On the basis of this RELAP calcu-
\ s'

4 lation, that's the basis you used to accept it?

5 DR. ECONOMUS:~ On the basis of comparison of tests

'6 as well.

7 DR. Ti!EOFANOUS: So, you used the RELAP to take

8 those tests up to full scale. So, you are really using RELAP

9 as the basis of your thinking?

10 DR. ECONOMUS: Yes.

11 DR. THEOFANOUS: Because you believe it has &ccep-

12 table meaning.

13 DR. ECONOMUS: It was benchmarked against actual

U' 14 experiments as a first step.

15 DR. CATTON: It was benchmarked against the one-third

16 scale tests, which have skewed geometry.

17 I think you first have to address the question of

18 the skewed geometry frcm the natural circulation that is taking

19 place in the pool.

20 DR. ECONOMUS: Well, I don't understand.

21 Do you mean that when applied to the one-third area

22 scale'geometrf -- I mean, the a.'tual geometry that was --

23 DR. CATTON: As indicatei earlier, that one-third
.

O 24 sca1e -- or one-nineh eca1e -- makee the who1e ero81em more

25 one-dimensional. That makes it kind cf like a chimney.

b
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(~') ; 1 So, if anything I suppose you are going to get more
ms \

'

=37 ~ 2 stratification as you extend that. wall out, because you have

3 got more room for that hot fluid to flow out across the sur-

4 face and be stratified.

5 Until you address that,-somehow -- the effects of

6 the: scaling -- you can't use the code for a different scale.

7 DR. THEOPANOUS: Well, you know, from my point of

8 view, .I'm sure you used the facilities and you used certain

9 constants -- which facilities' momentum and energy -- to do

10 the calculations. And, you fixed those numbers so that you

11 can' predict the one-third scale,

12 And, again, even if they work in a one-third scale,

13 nothing tells you that they can be used in a larger scale.

14 There are many problems.

15 DR. CATTON: They don't have a second-order term in

16 RELAP, so they don't have diffuse energy.

17 DR. THEOFANOUS: Thay must have something, otherwise

18 it would --

19 DR. CATTC :: I don't know where.

20 11R. TOWNSEND: Hal Townsend from Genera; Electric.

21 Let me make one comment about the diatorted scaling.

; 22 We did measure temperatures in the one-ninth scale as well.

23 As we go from the one-third scale to the one-ninth scr b: we

() 24 are getting progressively narrower and more chimney-like.

25 We saw that the temperature gradients were greater

O
I

- _
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1 in the one-ninth scale and it indicated more stratificationgg)
38

2 than we have in the one-third scale.

3 So, it has a very superficial extrapolation and you<3
U

4 would expect smaller gradients in the full scale, I believe,

5 independent of what you do with RELAP, or that type of thing.

6 DR. CATTON: Well, if you have got other arguments

7 they might be acceptable. But, RELAP is a one-dimensional

8 code.

9 MR. TOWNSEND: Yes, I don't dispute that.

10 CHAIRMAN PLESSET: Well, I don't think that we need

11 to go into RELAP anymore. It's pretty well trampled on, I

12 think.

13 But, I think that -- the iden that I get out of all
O

> 14 of this is that there are a certain amount of problems, okay?

15 Do you agree with that?

16 DR. ECONOMUS: Yes, I do.

17 MR. FIELDS: You know, in the Mark III pool there

18 are a lot of pump suction devices; there is a lot of mixing

19 in there.

20 CHAIRFAN PLESSET: There is another question about

21 this.

22 MR. EBERSOLE: I suspect that a more critical pro-

23 blem is the rapidity with which the pool liner -- it is lined,

(,y) 24 is it not?

| 25 DR. ECONOMUS: Yes,

q
t_,

1

l
_ _ _
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(~' 1 'MR. EBERSOLE: It heats up relative to the concrete;
. V) .

-

2 the concrete stays in place, in essence, and the liner tries39

./m 3 to crawl out of thers. At the points of anchorage it will
b

4 tear itself unless you design specifically for that purge w.

5 and create leaks exactly when you don't want them to occur.

6 I would be interested in your showing that the rap-

7 idity of tha heat-up of the pool has not caused the liner to

8 depart from the concrete at the anchor points and develop

9 leaking points all along its side.

10 DR. BUSH: But, even if it does it, it doesn't mattet

11 that much, Jesse, from a safety point of view.

12 I admit that it causes a gap in the heat transfer

13 process.

O 14 MR. EBERSOLE: No, what it is is radioactive fluid,

4 15 now, that has a leakage past two atmospheres.

16 DR. BUSH: You are assuming that the concrete, by

17 definition, is going to leak, and I don't agree with that.

18 MR. EBERSOLE: Oh, that's okay, yes.

19 If you agree that the concrete is inadequate --

20 DR. BUSH: I agree that the tanks that are not lined

21 are weak.
.

22 MR. EBERSOLE: Dr. Bush is right. Unless we have
i

23 established the leakage I have no problem.

() 24 DR. ZUDANS: But, even if this temperature would be

25 twice as much -- for twenty feet height distribution -- you

,

. ._. - -
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9*
1 would have no structural effects.

2 MR. EBERSOLE: Well, the steel moves very fast

(} 3 relativa to the concrete.

4 DR. ZUDANS: It starts from the bottom. The bottom

5 is at the same temperature as the side, and it regularly heats

6 ap as you go up, and that's within some fifteen of twenty

7 feet. The gradient is insignificant.

8 MR. EBERSOLE: I'm not talking about the gradient.

9 I'm talking about the absolute mixed temperature of the water

10 versus that of the concrete at the steel / concrete interface.
11 If the water, that suddenly gets up to near 200

12 degrees, leaks I have no gradient problem. It's the gradient

13 into the concrete out of the stool.,s

''
14 CIIAIRMAN PLESSET: Right.

15 But, I think that Spence has a good point --

16 MR. EBERSOLE: Yes.

17 CHAIRMAN PLESSET: -- that the concrete itself will

18 work, even if it does separate.

19 MR. EBERSOLE: If it can stand cracks and still

20 retain the function.

21 DR. ZUDANS: How can it -separate? It's backward

22 compression if it gets hotter.

23 MR, EBERSOLE: I don't think the concrete -- is the
A
(_) 24 concreto designed as a membrane to hold leakage? Doesn't it

| 25 have seals in certain places where leakage could come out at

,n
(j'

_



210 |-

!

[j 1 steel-to-concrete interfaces?

41 2 I didn't know tnat the concrete was actually a vapor

% 3 containment shell.
(^/w

4 MR. KUDRICK: The liner is in place for that --

5 MR. EBERSCLE: For that purpose.

6 MR. KUDRICK: However, if the liner were not there,

7 it's not obvious that you would have any leakage.

8 .MR. FIELDS: The concrete surrounding the suppres-

9 sion pool is seven to eight feet thick.

10 MR. EBERSOLE: Yes, but that would be no good if

11 there were a gap.

12 MR. FIELDS: Right.

13 (Pause.)
O

14 . CHAIRMAN PLESSET: Are you finished?

'15 DR. ECONOMUS: I'm finished with thermal stratifica-

16 tion.

17- CHAIRMAN PLESSET: Okay.

18 DR. ECONOMUS: Jack, should I go on to FSI?

^
19 MR. KUDRICK: Yes, just continue on.

20 .DR. ECONOMUS: Well, let me try another non-issue )

21 and see how far I get. -'

22 Once again, there are two aspects to this issue.

23 One is the one that is highlighted by that question: has there

J\ ) 24 been any FSI effect on the measurements that were obtained |

25 which introduce non-conservatisms?

OV

,

_ _ , - _ . _ . _ . .
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1 ,- The other question has to do with: does the AE(' }
42

2 correctly account for FSI when he does his structural evalua-

n 3 tion?
U

4 On the basis of what has transpired before, in Mark I

5 and Mark II, I believe that the answer is that they do account

6 for that by added masses, and so on. I believe that the AEs

7 recognize at this point that they have to properly model the

8 presence of the water on the boundary.

.9 So, we are addressing this issue here. Once again,

10 the approach to demonstrate that the FSI is either negligible

i 11 or did not introduce non-conservatism, or was to use numerical

12 modeling, to demonstrate that. A variety of models were used

13 and predictions were generated for all three scales, all three
i

14 facilities.N'

15 The general conclusion was that it had very little

16 effect and that when it does have an effect, the effect is to

17 add conservatism to the load specification.

18 As I said, they used different numerical modeling;

19 for the one-ninth and one-third scale tests they used NASTRAN.

20 !!ow do you feel about NASTRAN?

21 DR. CATTON: You will have to ask Zenon about

12 NASTRAN.

23 DR. ECONOMUS: That's all right.
3

() 24 (Laughter.)

25 In general, the NASTRAN code showed that there is __

O

.

. _ _ _ . - ,
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I that very little FSI should be expected in those facilities.)'
43 2 DR. ZUDANS: It's such a heavy structure.

'
3 DR. ECONOMUS: Yes, it's -- well, it turned out --

brs
4 I'm preceding myself a little bit here -- the full scale

5 facil'ity had the scuth wall -- the south wall is a drywell
;

6 wall?

7 (Affirmative response from a person in the audience. )

8' The south wall was somewhat flexible, but that flex-
,

9 ibility introduced conservatism.
.

10 In any case, the conclusion is that there is very

11 little effect and they tend to intra luce conservatism.

12 For the full scale facilitf, as I said, they use

'13 different methodu. They used the 2-Fegree-of-freedom model

() 14 and also three-dimensional compressible finite element model,

'15 and they examined the transfer functions, and so on. And,

16 again, they showed that -- they tended to overestimate FSI

17 effects, in that they were important or non-conservative.

18 I just have one example of the sort of thing that

19 one sees 'when comparing this acoustic model -- that I just

20 talked about -- with the actual measurements. You see there

21 is very little FSI indicated on the basemat or the north wall,

12 or containment wall. But, a significant effect on the drywell

23 wall. And, the solid profile is the actual forcing function

() 24 tha is used in defining the loads.

25 CHAIRMAN PLESSET: Thank you, Dr. Economse-

_ - . .. . - . . .
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1 MR. KUDRICK: That concludes our prepared presentation
i

2 'in LOCA-related pool dynamic-loads.
. c3
[. l ) |-

'

'44 Since we're going so' well, I've been told we can pro--3
_

r- 4 ceed into the area of SRVs.
A_3

,

!/~
5 And I would like to introduce Nelson Fu, who is the

6 Task ffanager on Task Action plan A39, who is responsible for

7 the SRV-rslated loads for Mark III .

8 (Pause.)

9 DR. SU: Gcod nornina.

10 Just to introduce ryself, I am the Task P!anager for

11 Task Action Plan A39, which deals with FRV-related pocl dynanic

12 loads for Mark I, II and III.

_ 13 Ue have had opportunity to discuss this subject with

, t.-
! 14 the subcommittees in the past several years. Therefore, I will
!

just quickly provide you e", overview of what we have done,15

L 16 and the current status of our rsviev of Mark III SRV loads.

17 First of all, I would like to provide you the back-

18 ground of the SRV-related issues. In 1975, GE proposed the

'19 use of the X-quenchers. This quencher device was a modified

20 ver31on of the K'TUs X-quenchers. The. modification includes

21 the legnths of arms and the number of holes in each arm.

22 The whole pattern is identical with the KUUs X-

(~ '
23 quencher. Aa you know, the KWUs had performed the rest of

the scale test and incline test on these particular devices.24D
(_f

25 Based on this date base, GE developed a methology to predict
'-

- _ . __
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|

|

lcada for tha GE version of tha X-quenchors. As a result of
3

the reviews on GE's methodology, we _ concluded that GE's pro-2
11
i /
i5 3 posed methodoloey is conservative and acceptable. Subsequent

4 inplant tests, both~in Caorso and the one I'm going to talk
-

(-)
about -- Kuosheng '?uclear Power Plant SRV test -- to confirm5

that.
6

7 Therefore, we issued acceptance criteria in 197;

8 The acceptance criteria include the'GE proposed methcdology.

9 In one area, with regard to multiple activations, we imposed

10 a very conservative assumption, that is, a bubble oscillating

11 in phase, to be used.

12 "e also encouraged the load cases should be' analyzed

13 to ' demonstrate the pipine equipment and structures to accomo-
-

,~)
14 date these load cases.

15 Since we issued our acceptance criteria in 1976,

16 GE proposed three key area of modifications -- or you can say

17 excsptions -- to our acceptance criteria.

18 The first one is so-called low-low set logic. The

19 second one is load reduction factors, based on the Caorse in-

20 plant tests. The third one is tl:e bubble phasing, to be de-
,

21 termined by 'tonte Carlo's approach.

22 DR. CATTON: What is low-low set logic?
O
'% J

23 DR. SU: Yes, I will go triefly into the descrip-

24 tions. I am not prepared to co in detail into discussion in
_

Lj
x 25 these particular areas. Low-low set logic is a system designed '

_ ___ _ _
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to limit tha - number of SRVs to not noro than one. Tha Gorman |1
|

e.xperiment shows SRV-subsequent activation results in higher2
( /'''

loads than the first activation. And they proposed that only3
46

_ 4 one valve will pump subsequently. On that basis, the piping

%) equipnent and containement structures were determined on thatS

basis. Subsequent to that time, GE found some mistake in thei c
6

analysis.7

8 If we pump more than one, as high as ten, in order

9 to maintain that design load, GE proposed a so-called low-low

to set logic, which means they will alow some of the valves to

11 continue to maintain open, af ter the first activation. So

12 the valve released the energy to the pool, and adds to the

13 . primary systen below the set point. Some of the valvss will
I'T. ''

14 close, but sone of then will continue to open. This will re-

15 duce the primary systen as such, and if the pressure rises

16 again, they will pump only one.

17 Recently, we have conpleted a review on this parti-

18 cular systen, in conjunction with the Grand Gulf review.

la As I say, I'm not prepered to discuss this in detail,

but I .will answer any questions the nembers of the subcommit-
20

21 tee ay have.

22 Yes?
O)k-

23 DR. BUSH: That gets to be a very interesting code
,

problem, because it sounds to re now as if the reliability of24 |

O
25 this circuit response is going to be very critical. You can

.

L__2
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1 either -- you.could go one of tiro ways: In theory, you could

2 hold open and'get a control blowdown, but in practice it might,73
U

3 be a continuing one.
47

4 or the other possibility is, depending on what typep
Q

5 of circuitry, that you can't get an adequate blowdown.

6 DR. SU: Mell, I am not the right person to give you

7 detail. I always say the staff and the instrumentation and th e

8 electrical system have reviewed it, and sone -ingle failura ray

9 result more than once. The most is two.

10 And we also requested risk and probabilities, the

11 assessments branch, to review the probability of this type of

12 failure.
,

-3And the conclusion would be it ranged from 10 to
13

O -6
14 10 Now when I come to the discussions on the Taiwan Power.

15 Company inplant test to show, suppose this happens, a single

failure -- although the low probability -- has happened from16

.17 that point of view would not be substantial. This will be

18 bound by the design load.
,

Does that satisfy you, Dr. Bush?19

DR. BUSH: Well, I'm just thinkina that I believe
20

that this deviates enough from the code that states might not
21

accept it:;22

O~ So any utility that has them better check with their
23

, ,

states.24
G

DR. SU: Okay. I will take your comments.
25

.- - -. . - ..
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1-
- Dr. Econonuo fron BUL Will discuss in more dstail

the second item and the third item.
~fw- 2

)~-
Our current status has no open items for GESSAR

~3
48

|
dockets, virtually its generic applications for all the Mark I::I

1 ! .
4em,

ss

containment.5

The result of staf f evaluations of the Mark III SRV
6

,

load will be included in a new report. The draf t of MUREGg 7

0802, entitled " Safety Relief Valves," our evaluation report,
8

Mark II and IIIs containnent, is scheduled to be issued for
9

management's comments and concurrence by November, 1981.
10

Uith respect to the performance of cross-quenchers,
j,

ihe draft of MUREG 0783 entitled " Suppression Pool Camperature
12

Limits for DUR Containments" was issued to ACRS for comment.
13

14 I talked to the ACRS staf f, Mr. Paul Boehnert. I

15 was told they have received no comment.

16 On that basis, we proceeded to issue our final

17 form of th*3 UUPEG 0783. By issuance of MUREG 0783 and 0802,

18 we will complete our evaluations on this particular issue.

19 In fact, we will complete the Task Action Plan A39 by that

20 tine.- -

1

21 My next topic of my presentation today may be more

22 interesting. I will talk about the recent SRV inplant test

O
23 conducted in the Kuosheng Nuclear Power Stations,

24 First I will provide you general information rega.rd-e

25 ing the Kuosheno Nuclear Power Station.s

;

. . _ , . _,
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i 't Kuoahcng Nuclear Powar Station is located near the

3[ northern tip of Taiwan. It is a twin unit, which neans the
,_s

a i

3 shell; a number of buildings, including the control room. Each
49

-x
-

4 unit is rated at 985 megawatts.

L (a)
c The first unit started construction in September,

1974. The work was conpleted in January, 1981, probably a's

little core than six years from tha time construction started-
7

to the time of fuel loading.
8

1

Both units are BUR 6/ftark III containment. The first
9

unit was operating at 60 per cent power in August, 1981, a t
10

the time performine tha SRV test. This would be actually the
33

first BWR 6/ Mark III in the world.
12

13 The second unit is scheduled to have fuel loading by
-

'uJ
14 the sacond quarter of 1982.

This cross-sectior.al view of the Kuosheng Nuclear15

16 Power Plant primary containnent, as you can see, is a re-

inforced concrete ?tark III containment. It is essentially the17

.18 same type of contai. ment for the Grand Gulf. In fact, the

39 Dechtel corporation is the architectual engineer for both the

Kuocheng Nuclear Power Plant and Grand Gulf.
20

As I understand, the Kuosheng Nuclear Power Plant
21_

was following the Grand Gulf. Then by now, it is way ahead
22

of the Grand Gulf.23

As I mentioned previously, Kuosheng Nuclear Pcwer
24-q.

'' is the first DWR 6/?tark III containnent in the world. Taiwan
25s

+

11

, . - - . -_
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1
Power Company, undcr th2 suptrvision of the Atomic Enargy

Council for the Republic of China, decided to perform SRV,-N 2
; }

50, inplant tests. . The -object of the test was to confirm SRV3

$ 4 loads for piping, equipment and structures.

G
5 Second, the result of the test will provide a data

base for the structure model. Now as I understand it, the
6

Dechtel Corporation will use this data to generate so-called
7

low reduction factors for their structural response model.
8

The third object!.ve is to provide a data the X-
9

quenchers' thermal performcnce, namely in pool mixing. By
10

these data, they will ba able to deronstrate the GE cross-
33

quenchers at the Kuoshenc Luclear Power Plant will nest the
12

pool tenperature limits.
13

7-
L I nay want to make a note. Taiwan Power Company

14

and the NRC counterparts followed closely what we have been
15

doing here.
16

17 Now this slide shows a plan view of the suppression

18 pools. The Kuosheng Nuclear Power Plant has 16 quenchers,

19 with seven of them designated as ADS. That is the pressure

20 sensor, as you can see it. The low-low set SRVs , that's the

21 one identified V8. This one is V8.

22 This is a cross section of the suppression pools,

23 where the quenchers are and the quancher supports. You can

24 see they're very richly supported to the wall with an almost7_
U

25 solid steel block, supported to the drywell wall.

.-
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1 As you see, there are also a number of the pressure
1
'

2 sensors around to neasure the pressure attenuation effect.

3 The inplant test was started on August 22nd, 1981,

4 and completed on August 23th, 1981, roughly eight days, 24
c

5 hours around the clock.

6 The total number of the tests was 32. The instru-

m6ntation you can see here appeared to as more than ad6quate7

8 just for the purpose of confirnation. They have 128 accelero-

9 meters locat9d inside the containment buildinc and outside the

10 containment building on the select equipment and piping syster .

11 They have the pressure sensors around the peals, in the ver-

12 tical direction .d the horizontal direction, which measures

13 the pressure a9.tenuation.c

I ,s)
14 They also have pressure sensors located in the pipirLg .

15 Strain gauges here, and a quencher sapport. They have 22

16 thernoccuples at this point to aid the nornal flow temperaturn s

17 nonitoring system.

The test included the single-valve first activation,18

19 which means they popped the valve to simulate normal operating

20 conditions. Ahd they had sinole-valve consecutive activations,

21
which neans they first pop the valves and instead of waiting,

22 say two hours, for the next text, they wait on a range less
7-
( )

23 than one minute, and then pop. At that time, the lir e would' '~'

be in the high temperature condition, because of the heat from247-
LJ

25 the prvicus activation

\
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1- Tha test also included two adjacent valvan' activa-

, . , 2 tion, to denonstrate the asymmetric loads on the containment.
|

52 Now the four valve test was primarily to provide a data base3

~. 4 for the structural response nodel.
_

-V
5 Finally, they had three extended blowdown tests.

One without FRR -- the pool stands still. Second, with the
6

RIIR in operation one hour before the SRV was activated. The
7

8 third test was with RIIR put in operation five ninutes after

the SRV was activated.g

10 Yes, sir?

DR. BUSII: You said there w6re three extended tests._jj

That means there were 29 of them divided, I presums, among the
12

first four -- the single valve first, the single valve conse-
13g

C
cutive, the adjacents and the four valves.g

Exactly how mnay were run on those?
15

DR. SU: For the single valves first act: 7ation,
16

Se test on de V8 and W each one I beHeve was four, h
17

order to provide some statistical significance.
18

DR. BUSil: Is that eight in all?jg

DR. SU: Yes.

I can't be exact. Just the rough ideas.
g

DR- BUSII: Yes, right..

-22

0
23

24.O
L.)

25

. _ _ _
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1 1- DR. ~ BUSH: How ab ut the othtrm?

2 DR. SU: Excuse me for one moment. Consecutive
C')\ /'''

3 saturations will be 12. Was 12 and the ------ involved

4 was 3.

V
5 DR. BUSH: It was 6 for the SRV?

6 DR. SU: Right.

7 DR. BUSH: So that from a structural response

8 point of view there were a fair number of tests under that

9 four valve ---?

10 DR. SU: Yes.

11 DR. BUSH: Thank you.

12 MR. EBERSOLE: May I ask a cuestion? In your

13 general valve design you've got 16 valves. You've got
GO

14 by-pass of some capacity, I don't know.

Presumably when you have a turbine trip and yourn;

g5 by-pass fails , you' re going to get most of these valves ,

17 aren't you, at once?

DR. SU: That's right.*
ng

MR. EBERSOLE: Not once, you get dhem all?ig

DR. SU: Not once, at different set points. -

20

MR. EBERSOLE: But they'll come up and will they
21

all be functional for the full power turbine trip without
22

n
(~) by-pass?

23

DR. SU: I don't ----- .
24

O\/ MR. EDERSOLE: What's the capacity of the by-pass?
25
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2'XI
2.

1 DR. SU: I don't recall. I would say probably

2 10%.rw
t !
>

3 MR. EBERSOLE: And what's the capacity in terms

'

4 of full steam flow of these 16 valves?,cs
D

5 DR. SU: Each one is designed for 7%.

6 MR. EBERSOLE: 7%?

7 DR. SU: Right.

8 MR. EBERSOLE: So it's 70% -- no, well over 100%?

9 DR. SU: Yes.

10 MR. EBERSOLE: That's a notable difference
.

11 between some twr's that I know and yours.

12 ' DR. SU: I believe so. They have acquired margins

13 MR. EBERSOLE: Does this helo vou out with that

)
14 one?

15 DR. SU: I don' t know.

16 MR. EBERSOLE: If you can -- them all at once.

17 DR. SU: I try to stay away -- .

15 In.1980's NRC and AC's, the Republic of China;

19 and Taiwan Power Company reached informal agreement for the

20 NRC participation in -- SRV an/. plant tes ts .

21 Primarily the NRC staff would provide technical

22 assistance in exchange for access to the data.
gs'',) You may know or not, the total cost of the test
t

23 1

24 was reported around $5 million dollars, U.S. dollars.
G
\''') In mid-1980, the staff review and comment on the25

|
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13 test plan, subsequently the staff was in*;ited to witness

'2 the test.7S
V

3 The NRC teams, during the test includes myself,

4 and three consultants from RES, because the origir.al set-upx
_!v;

5 was with the research people.

6 And since I happened to be working in this area,

7 so I was to get involved.

8 During the test, the NRC staff participated in

9 review of the " 6 results to determine whether the next

10 test can proceed.

11 That means to see any surprise or any test result

12 that showed to exceed the design barrier 'to make a decision or

13 recommendation to the management whether to stop or change

14 the program.

15 We also provided technical guidelines for the

16 test programs.

17 I would like to mention the participation

18 includes the G.E.'s , Bechtel, the NRC and some observers

19 from Italy and the Mississippi Power and Light Company.

20 The tests were conducted by Nutech and Wyle Labs.

21 Well, I have to apologize. I will not be able to provide

22 you the test results in specific terms because at this
-O

23 point, it's still not clear how the Taiwan Power. Company"

24 will handle the test data. They may regard that as

' O~
25 company proprietary information, and will have limit the
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.

tho ralcaca of tho dcta, or they won' t mako it public.I

2 Because of this situation, I will present to

3 you in the general term, instead of the specific number.

4 One -- shows in the slides, the test results
(~)

- \~/
5 show a substantial data scattering. ~It's not, I would

6 say, it's not as good as CAORSO data in terms of repeat-

.abilith. What reason caused that, to wait until we have - .'

7

8 an opportunity to evaluate the data.

9 In general, the test results show the strain
,

to gauge' measurement are very small in comparison with the

11 expected value..

12 When I say the very small it means only a

13 fraction:of the_ expected value.

14 The accelerations measurement -- they are also

15 very -- I would say -- small, not as small as the strain

16 gauge to compare. I still have significant margin.

17 The test results show you have significant

18 acceleration in pool region, Now, this, I put a note

19 that it requires further investigation because the

20 accelerators, the way they set up may pick up the motion
,

of the pool in addition to the building response.21

In the same relative location, inside a pool,
22

r~s
t l and outside a pool or say outside containments, very closev

23

similar locations, the one inside the pools measures
24

A
almost a factor of 6 or 8 higher than the one measu res''

25

, _ _ _ _ _ __ __ __.
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I cutside the pool.

5

2 MR. EBERSOLE: The acceleration of what part,
.

3 please?

4 DR. SU : The building.

'}J3
5 MR.-EBERSOLE: The building.

6 DR. SU: ----- the building because it's a small

7 distance. I don't know' blit I really suspect the building

8 --- would cause such a big difference.

9 MR. EBERSOLE: That was measured' with a Liaximum

10 of four valves discharging?

11 DR. SU: No, sir. Single valves.

12 MR. EBERSOLE: Mc uld you expect a substantial

13 increase, added increase with all 16 working?
j_
O

14 DR. SU: I would say so. Keep this in mind.

15 The so-called expected values I mean for the single

4 16 valve --- the pressure measurements in general are

17 within their expected values. Some exceed as I note

18 in my slide.

19 Now what this one really means in terms of

design is not clear from the on-site data. I will
20

categorize that as localized loads because you have to21

look at the overall in terms of global pressures on the
22

. n^)
' ~' containment.23

The last slide really reflects what I said
24

O previously, on the low-low set logic.25

-_ - . _ - - _.

._ - - _ _ _ .
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6 1 Now, the test result shows no significant

2
73 pressure increase from consecutive acceleration.

w)\

3 This is somewhat contradictory to the German

f ~x data. Dr. Zudans, the questions there on the subsequent4

L]
5 accelerations there, I believe the Germans ' test may

6 have very'sm&ll vacuum breakers in comparison with what

7 was used in Mark III and also Mark II and Mark I. We

8 made some before on Mark I -- also shows no signficant

9 pressure increase from subsequent accelerations.

10 Let me back up a little bit to the Low-low

11 set logic.

12 If a single values so occurs on the low-low

13 set logic will result ----- subsequently instead of single

14 one.

15 On this, the basis, this would be bound by

16 the design case. All 16 pums or even -- .

17 DR. ZUDANS: Would you show where those

18 vacuum breakers were located on this plant?

19 DR. SU: Locate inside the dry wells.

20 DR. ZUDANS: You have a sketch there.

21 DR. SU: Although it is a schematic diagram,

.

22 it's very close, to where they locate each one. They

23 won' t really show the vacuum breaker locations -- what>

24 I see is in the unit 2 is locate around this region,
.

pG
25 pretty close to the discharge.

- - - - -. _.
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7. g 1 DR. ZUDANSt So if it would got stuck opsn

2 it would pressurize the dry well wi.thout --.(,)
'

3 DR. SU: You say in terms of --there you beconc

4 small on break,
i

(
5 DR. ZUDANS: That's right.

And that's what confused me because in the6

7 G.E. report they said they are located in such a way

!

8 that that cannot nappen and obviously that's not true. J
l

9 DR. SU: Well, I really don't know the section

10 you quote.

11 I would say it would not happen -- not in terms

12 of stuck open, rin terns of stuck closed because they

13 have two vacuum breakers in series so that is a simple

(VT

14 flip-flop. You want to stop close after both of them

15 fail. and the CAORSO test with one of the valves closed,

18 intentionally to test what the consequence and the

17 results shows how much change because the capacity of

18 the valves -- , I believe the dangers .

19 MR. EBERSOLE: The iten that you have on the four
>

,

20 v. it a test which shows significant acceleration on the

21 crane girder, I don't belies . you went over that.

22 Do you mean the crane girder at the top of the --
G

~#
23 DR. SU: All the way at the top, yes sir.

24 MR. EBERSOLE: Was that just due to building
O

25 resonance or --

,. - , - - - - - _-
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1 DR. SU Not clccr to m2. All I havo hocrd ic

8

-

--- :en-site at the analysis and very quick look and I2-

.( s)
3 was --- keep this one in mind, if we have the opportunity

I

,7- 4 to participate the evaluation of the data.
V,

5 MR. EBERSOLE: Would you throw the smaller

6 cross-section up on the board a moment please?

7 The other picture you have.

8 DR. SU: Okay.

9 MR. EBERSOLE: I notice you extended the guard

10 pipe on the SRV discharge .ine right down to the 45 line.

ji Why did you do that? I don' t believe the G.E. design does

12 that.

' 13 DR. SU: I really can't answer that, sir.

14 Because the nuclear power plant designed that way. I believe

15 the use of the GESSAR, just up to the point there was ---

16 and you can see the --- , the design, different from what

17 we have or what you will see in this country, for instance,

18 Grand Gulf. The floors are different. The guard pipe

19 I see ---- different.

20 MR. EBERSOLE: Has the staff noticed any

21 difference between the Taiwan plant and the Grand Gulf

22 plant. The issue to bring out is the significant engineering

23 difference from a safety viewpoint.

24 MR. FIELDS: For the SRV loads or in general.

25 MR. EDERSOLE: In general.

MR. FIELDS: I don't think we've really done any
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{: 1 d;tsiled compariccn in that fcchien. Tha only raccon
9

2 we have looked at the differences that could effect the

O
3 SRV loads is because we may be using their test data.

4 MR. EBERSOLE: For instance, are tha instruments

5 located in the same place? Do* they have the same catwalk?

6 !!R. FIELDS : Maybe G.E. could answer that.

7 11R. IIUCIK: I think the general design of

8 Koshang is similar to the all standard Mark IIIs so that

9 the IICU floor and that sort of thing is pretty much

10 designed in general.

13 There are several plant unigt:e features for
,

12 all plants.

13 ?tR. EBERSOLE: I didn't notice the grating.'

j 34 MR. HUCIK: It's there.

MR. EBERSOLE: It is?15,

liR. IIUCIK: Yes.16

That may be another Mickey Mouse cartoon -- it
37

18 may be only showing a certain section where it maybe is

concrete but they do have the grating also.ig

MR EBERSOLE: Do you know then if there is
20

n particular engineering significant. difference that
21

>

y u know of from a safety context?
22

MR. HUCIK: No, not that I can think of.
23

MR. EBERSOtE, Thenk you.
,,

MR. FIELDS: The SRV supports are different.
25

. .

_-
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1 MR. EBERSOLE: I ccw that.

}n
_

2 DR. SU: The final item from the test results

() ~

for the pool mixing -- the total discharge times was 93

4 minutes for each test and the bulk to local temperature
, _s

N-]
'

0
5 difference is 19 F without RIIR and decrease to 9 F with

8 Rl!R operating one hour before SRV was actuated.

7 The highest temperatures that were measured

8 is around the quenchers and they compare with the bulk

9 temperatures about 30 minutes af ter the closures of SRV.

10 I came out -- I have to mention this. That

is the nunber I came out--not really officially Taiwan
11

12 Power Company's number.

13 DR. BUS!!: Did they start with ambient

(
| 14 temperatures in the pool? For these tests , essentially?

DR. SU: I would say essentially about 90 to
15

!

start with. It really cannot cool down further. The
16

17 ocean temperature is about 870

I have to put a note on my presentations.18

The results and my conclusions, I have to emphasize, my19

l

presentations and the test results and conclusions of'

20

the test results were based on a very preliminary
21

assessment of the on-site data. With that note, I
22

(";
k/ will mention the nuclear the ---- nuclear power plants

23

have fulfilled the objective of the SRV test. In general,
24

(m
\- the structural model way over predicts the piping equipment

25

|
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1 and building r Opon:c, with rc2pect to tho forcing

11
2 functions. The methodologies for predicting the pressures

7
V

3 is marginal in terms of maximum pressures. That's the

4 way, here note, I have to investigate in terms of global
'7~'

5 pressures , because the -- , the methodologies provide

6 a very conservative pressure attenuation, the ef fect.

7 The other conclusions, the forcing functions ,

8 is the consecutive actuations , the methodologies over-

e predict nost of the cases.

10 The final terms regarding the applicability

of the test result is -- you notice, the methodologiesis

12 marginally predict the forcing functions and I really

13 cannot make -- distinguish the conclusions before a

O
14 detailed investigation we make.

However, the thermal mixings , I believe,
15

the -- and SRV tests ..ill provide a good data base forto

all the Mark III plants.17

MR. EDERSOLE: Can I ask you a question about
18

these tests in a little bit different aspect.ig

Were the people inside the containment when
20

21
y u ran- the tes t?

DR. SU: Yes, I was there. I put my ears
22

> against the containment walls and the sections , the
: 23

quencher discharging and I really don't feel much
24

() the building response,
| 25
i

1

- _ _ . .,. . . - . - . ._..
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1 MR. EBERSOLE: tiell, normally you don't haveg

2 people inside the containment -- about how many? Do
'

3 you know?'

4 DR. SU: Inside the containment, I don't believe

5 they do.

6 MR. EBERSOLE: 11on't they be maintaining some

7 of the instruments in there?

8 DR. SU: No, no.

9 MR. EBERSOLE: There's normal maintenance

. to in the building,

ij MR. FIELDS: There's normal maintenance in the

12 building.

13 DR. SU: No, I have to say, not inside the

O
14 containment. I was outside the containment. '

15 MR. EBERSOLE: You were outside the containment.
,

to DR. SU: In fact, the -- when they performed

j7 the last series of tests, 4 valvc :.est, the plant super-

ta intendent request some of his staff went inside the

19 containment to get a feel.

'

MR. FIELDS: Did he go in?g

DR. SU: No, no, the plant superintendent - .g

MR. EBERSOLE: I think the older the better22
'

23 because I'm gettine around to a radioactive dose question.

24 tiith an old core and its ultimate limit of
O

25 damage, before you have to take it out, because of -- defec.ts

. -
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I when you experience a turbine trip you got many of theseg.

r valves discharged. '

-.s

b
3 The steam will stop in the suppression pool

,

: 4 but the available gases will come up to be breathed,

U
5 by the occupants.

a What dose will he get?

7 DR. SU: I really can't answer your question.

8 DR. BUSH: I don't think they're permitted to

e be in there, are they?

10 MR. EDERSOLE: You're working in there.

ji DR. BUSH: You're working in there?

CHAIR!W7 PLESSET: I think we have a volunteer12

13 from G.E.

14 MR. HUCIK: One of the G.E. personnel did go

in with the Tripower people during that one acuation.15

'

IIe said the noise level was barely audible above the16

norma'. plant noise.'

17

The radiation levels that were measured during18

all of the SRV tests were well below the limits that the39

20 Republic of China AEC asked for. -

21 MR. EBERSOLE: It ha.s no relevance to my question.

22 I'm talking about with an old and worn out core and a full

23 turbine trip.

24 MR. HUCIK: I would imagine one could scale ,

25 up those readings to get a feeling of --
>

- e
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1 MR. EBERSOLE: I think it would ba nGcaccary

.g4

2 that we have an estimate of radiation dose in keeping
,.
,( )

3 with our other requirements.

4 CHAIRMAN PLESSET: I think we have more comment
,_

5 here. Mississippi Light?

6 MR. RICHARDSON: John Richardson, Mississippi

7 Power and Light.

8 There are two things . I don't remember the j

g exact source terms that were used but G.E. did do calcula-

10 tions based on normal occupancy, times and duration of

31 tine to get out of the containment during those consequences

and I don't remember, like I said, what the source terms12

were, but there is a NEDO report and C.E. could probably13
G
d find out the number or we could find out the number, which

14

gives those calculations.-

is

In addition, we wera asked by the staff for
- 16

some numbers on the dose rates to an operator or a mainten-
| 17

ance man if he was in the cantainment under certain18

conditions and we did respond and give those dose ratesgg

and I don't have them on the top of my head but that'

20 __

issue has been looked and addressed.
21

22 CHAIRMAN PLESSET: Then we'11 get it. Thank you.

O
23 DR. BUSH: Referring to your last item, I

24 presume your conclusion is based on the fact that you had
O

25 thermal nixing for just a very short time. I mean, if you

.- - - - .- --
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15 1 are talking about an extended p;riod --

2 DR. SU: No, -- . The Mark III containment, the
,c\
V

3 shell can take such the temperature difference, that would

js be very conservative.4

V
5 DR. BUSH: One other question. On your -- model

6 over-predicting, of course, you've got two aspects of it

7 and I presume Bechtel will address both forcing functions

8 and also the conservatism in the damping factors would

9 certainly be a very important thing and they are generally

to ver/ conservative.

11 If you look if one combines them, perhaps

12 one can understand the over-predicting.

13 DR. SU : I believe so. We have some discussion
r3Lj

14 on the tiark I before. Sometime they over-predict by

15 a factor of 10.

16 CHAIRMAN PLESSET: Do they have ignitors in

17 the containment at the plant?

18 DR. SU: I don't think so.

19 CHAIRMAN PLESSET: I didn' t think they would.

20 Okay.

21 DR. SU: They didn't take the fast speed

22 pictures. -

f
^'# MR. FIELDS: Are those the hydrogen guiders?

23

DR. SU: Oh, hydrogen guiders, I don't believe24

O
2S SO
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1
'DR. BUSH: I'm corry. I misundsrstood.

16
CHAIRMAN PLESSET: I'm sorry. Yes.G; 2 i

(-)
3 DR. ZUDANS: Did you say the structural model

(])
of the piping equipment and. building response -- did they4

5 have the analysis before for these systems to compare
,

6 to measurements?

'7 DR. SU : Yes.

8 DR. ZUDANS: And the dorcing function in the

analysis was the forcing function as specified by G.E.'9

10 and not the one that was observed in experiment?

11 DR. SU: The question -- yes . Based on G.E.'s

12 predicted values.

13 DR. THEOFAMOUS: I noticed in the NUREG report

that you mentioned earlier that makes reference to this14

I got the impression by reading the report that15 test. ,

the experimental data were somewhat dif ferent, of course,18

lower than what you expected, but I got the impression _

17 ,

that you attribute that to imperfect knowledge of the18

18 actual experimental conditions of the reactor.

20 I was wondering if I got the correct impression,

21 number one, and number two, if that is the case, what

22 were the amounts and why there were such amounts that'

)
23 limit 'the' comparability between what one would calculate

24 and what one measured?
('))

.

%
2! DR. SU: The in plant test was required -- at the

__
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17 1 we issued the acceptance criterias in 1976, at the time

2 the quenchers , there was developing and we don' t know much"y~ )
y/

3 about it. Since. then, a number of t in-plant tests have

4,rmj been performed. If you want me to make a judgement at
v

5 this point, I would say the requirements on the in plant

6 test would be much in a narrow scope to have now. We

7 specify in NUREG-0763 essentially we call for that.

8 CHAIRMAN PLESSET: Thank you, Mr. Su. It was
1
1

9 a very interesting presentation.
'

10 MR. EBERSOLE: May I ask one more question that

11' is relevant to the safety o' the system.

12 In your design do you also lose water in the

13 suppression pool to a central region under the core and,_

U
14 you have to make it up with an elevated pool supply?

15 DR. SU: That is not my design.
,

16 CHAIRMAN PLESSET: It's not his. It's NRC's.

I
17 MR. EBERSOLE: In that design.

18 DR. SU: I believe so. As I say, it very much

19 borrows the old way of doing here. It may have small

20 deviations.

21 MR. EBERSOLE: In essence, they have to make

22 up the water after certain loss --- from an elevated pool

O''
; 23 exactly as Mississippi Power and Light does.
I

DR. SU: I would say so, sir.
i 24

()
| 25 DR. BUSH: May I ask a quick question?

|
t
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DR. SU: Yes,. sir.' '

18.

2 .DR. BUSH:' You have NUREG-0763 released and
v

~

3 you mentioned the other two reports.

,cs, Do these three complete A-3974

L/
5 DR. SU: Yes, sir.

6 DR. BUSH: Or are there others I'm not aware of?

7 DR. SU: That's the three reports in con-

8 junction with NUREG-0661 for the Mark I. That wir complete

9 the A-39.

10 .DR. BUSH: I'd like to second Dr. Plesset's

33 comments. I thought this was a very well presented and

12 very interesting discussicn.

i DR. SU: Thank you very much.13

x0
14 CHAIR?iAN PLESSET: Yes, very much so.

Let's take a ten minute break at this point.15

16 (Whereupon, a ten minute break was taken.)

///17

1a ///
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i 1 CHAIRMAN PLESSET: Let's reconvene and I believe
s -

2 that Dr. Economus comes on again. Is that right, Jack?

3 MR. KUDRICK: That's correct.),

G
4 ~ CHAIRMAN PLESSET: If he's ready.

5 (Pause)

6 DR. ECONOMUS: This is slightly -- the presentation

7 will be slightly different than the way it is shown in the

8 agenda, I think, but it is not too important.

9 I'm going to describe what is referred to as the

,) GE cross quencher load methodology to be distinguished from

11 the bubble phasing aspects of the methodology. The applica-

12 tion for this methodology is for structural design, again,

13 to be distinguished from piping and equipment evaluation.
(-5 \./ 14 It is a dynamic pressure loading which is applied

15 directly to the wetted boundaries. It uses and idealized

16 pressure signature which is -- you could characterize an

17 a damped Rayleigh bubble. The- this wave form is totally

18 characterized by specficiation of a peak pressure amplitude
~

19 and a dominant bubble frequency. The latter is arbitrarily

20 arranged from five to twelve hertz and the peak pressure

21 amplitude is derives from a algorithm or an equation which

22 is a function of plant parameters and the initial conditios

13 -- operating conditions.

-( ) 24 It evolved from a regression analysis of small

25 scale,large scale and in plant test data which were performed

(~;
v
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1 Hby a-foreign licensee. Namely, the Germans.;
'

i

2 It -- as I say, it is a regression analysis of I

3 the data and it uses -- It uses a 95-95 confidence level
)

L/
4 margin. Aside from the features of the pressure signature,

,

I
5 some of the other features are the spacial distribution. I

6 There is a two quencher arm radius plateau. In other words,

7 any boundaries which are intersected by sphcre of radius

8 2R, twice the quencher arm, maintain the maximum pressure.

9 Beyond that point, there is e ene over R attenuation, coupled

to with what is called a line of sight cut off. In other words,

11 if the line projected from the quenchar arm to a boundary
2

12 intersects another boundary, the pressure is set equal to

13 zero beyond that point and all of this applies below a

'/ 14 certain point in the pool. That point being a 75 percent

15 depth.

16 Above that point, there is a linear decay to zero

17 at the pool surface. Now, for this methodology which is

18 for structural design, the way multiple valve effects are

19 treated is to assume there are synchronizec bubble ossicila-

20 tions and to SRSS the individual contributions with a cutof f

21 at the peak pressure amplitude.

12 Of course, part of that methodology is a specifica-

23 tion of a variety of load cases. The load cases that are
/^\

() 24 considered are first actuation at low pool temperature --

25 this is of a single valve. A subsequent actuation at an

g
a

-
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/ 1 elevated pool temperature, two adjacent valves, firstj

2 actuation at low temperature, ten valves, one low and the

|
3 next high set point group -- again, at low pool temperature.

~_/
4 ADS valves, a first actuation at elevated pool temperature

5 and all valves first actuation at low pool temperature.

6 Now, this figure simply shows how the wave form

7 looks. As you can see, all features of it are defined. This

8 figure shows POP. It's the same as PPE. Once you define

9 POP in the DBF, this signature is completely defined.

10 Now, this methodology as Nelson pointed out earlier

11 was originally accepted by the NRC by in 1976. Since that

12 time, as the result of the data base made available by the

13 Caorso tests, GE proposed some modification of the methodology.

p' '
'- 14 Specifically, they proposed that it was appropriate-

15 to reduce the peak pressure amplitude by 20 percent for

16 first actuations and 35 percent for subsequent actuations.

17 We are -- This says Staff Review in Progress. That's true.

18 We haven't completly finished taking our positions. In fact

19 we received formal information at this meeting here from

20 GE which we're going to be reviewing.

21 The issues that came up in the course of our review

22 were really only three and we really consic'er them minor.

23 In first developing -- in f'.rst justifying the reductions,

x) 2<4 we felt that they used the. load trend with line volume that(v

25 the original methodology had in non conservative manner.

rs
J

~
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. 1
' . We also found that when applying the same reduction ]1

-3

2 to the under pressure that there was an incorrect application

3 of the reduction made and also there was a vaccuum breaker
ij

'4 effect which'was observed during the Caorso tests which was

5 not accounted for. I can talk about that in some detail,

6 if you want, a.little later.

7 In any case, there is complete agreement on these

8 issues between the staff and General Electric and we expect

9 and I would say that we have a solution on all of them.

10 Primarily because after taking these reductions, there still

11 remains sufficent margin to account for correct interpre-

12 tation of the Caorso data base.

13 I can sort of indicate the extent of that margin
,/m

~J 14 with this bar chart that General Electric has provided us.

15 This shows how one takes the Caorso measured data, adjust it

16 to account for various differences between a standard

P ant and the GESSAR plant conditions and shows how far upl17

13 you would have to go based on Caorso to get the 95-95

19 confidence level and this is compared with what the new
r

20 modified GESSAR design would be. So, as you see there is

21 substantial margin still between the ,-- what you would infer

22 from the Caorso data and what the design uses.

23 Now, I have to point out that this calculation for

[ ') 24 modifying the Caorso data has already taken account of our
u

23 concern with regard to the line volume effect, but not our

,-,

v
.~-
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I) - concern with respect to the vaccuum breaker e'ffect.
'

2 rim going to show a proprietary slide here, which

3 is not in your handout to indicate that when you account for
a

4 that concern, you do increase what you would extrapolate.

5 from the Caorso data somewhat if you look at the value there.

6 You see it turned out to be like 13.2, whereas without

7 properly accounting for the vacuum breaker effect, you would

8 project 11.7. Still a substantial margin, remains and after

I
all we don't consider that as a concern.

10 DR. CATTON: What is the vacuum breaker effect?

II DR. ECONOMUS: Well, okay, specifically what was

12 observed at Caorso was that -- well, the bulk of the tests --

I3 I would say that 90 percent of the tests were done with so-
/'

14 called valve A, which had a prototypical pair of vacuum

15 breakers, but one of them was blocked and as I say, essen-

16 tially all the data base came from a valve with only one
17 operating vacuum breaker.

18 A limited number of tests were done with Valve U,
I9 which essentially had the same line volume. Geometrically,

20 they were pretty similar. The only dif ference was when they

21 actuated Valve U, both vacuum breakers were operating. What

22 was observed was that there was a substantial increase in
23 subsequent actuation loads with Valve U.

,.

'CJ 24 We speculate that this is a vacuum breaker effect,
,

25 to wit, by having both vacuum breakers operating you let
m

a
v
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I enough air in to crank up the loads.')
2 The parameters that control such actuations are

() 3 very complicated. They depend on what your initial water
^

v
4 leg is, how much air content there is, etcetera.

5 DR. CATTON: Time between actuations.

6 DR. ECONOMUS: Oh, sure, absolutely, but as I

7 say, I mean, everything else being nominally the same, Valve

8 0 tended to show significantly higher loads -- subsequent

9 actuation loads than Valve A.

10 (Pause)

Il Now, that sort of covers --

12 DR. ZUDANS: I have a question.

_ 13 DR. ECONOMUS: Yes.

V' 14 'DR. ZUDANS: In this sort of . Valve U was the,

15 subsequent actuations were associated with higher loads than

16 the first association on the same valve?

17 DR. ECONOMUS: Well, actually the ratio between

18 first and subsequent of Valve U was in both in proportion and

19 absolate sense higher. The first actuations of Valve U were

20 somewhat lower than the first actuations with Valve A.

21 And the subsequent actuations with Valve U were

22 higher than the subsequent actuations with Valve A.

23 DR. ZUDANS: But the Valve U, by itself, first and

.O)( 24 subsequent.

25 DR. ECONOMUS: That ratio was higher than Valve A.

O
\)
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) 1 DR. ZUDANS: That's interesting. With the more

2 air, that would be contrary to waht --

a 3 DR. SU: I just want to make a note. Caorso,

C/
4 has a much larger air -- inside a line comparing with the

5 -- would be. The effect is very difficul't to determine.

6 DR. ECONOMUS: I would certainly agree with. It's

7 a very complicated process and it depends on conditions

8 inside the line when you do a subsequent actuation, it is

9 highly variable.

10 DR. ZUDANS: Does anyone have a precise physical

11 understanding why in Caorso there subsequent actuation is

12 higher than the first actuation?

13 DR. ECONOMUS: My speculation is that what you
,r8

k-) 14 wound up with is a situation with a hot pipo and lots of air.

15 In other.words, more air than in the --

16 DR. ZUDANS: First actuation?

17 DR. ECONOMUS: Not in the first actuation, but in

18 the subsequent actuation with Valve A with only vacuum

19 breaker operating.

20 DR. ZUDANS: No, no. Looking at the same line.

21 DR. ECONOMUS: Yes.

22 DR. ZUDANS: You have a first actuation and a

23 subsequent actuation.
,

f ,i 24 DR. 2CONOMUS: Yes, sir.
%/

25 DR. 3nDANS: In the first actuation, I as Jme that

A.(.)
s
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I
; the water level is right where the pool level le --

,

2 DR. ECONOMUS: Nomirial water level and cold pipe.-

-3 DR. ZUDANS: -- and you had the same area in there.

4 And cold pipe.

5 DR. ECONOMUS: Yes.

6 DR. ZUDANS: In the second case, you had a hot

7 pipe and the same water level, presumably?

8 DR. ECONOMUS: I think that's correct, yes.

' 9 DR. ZUDANS: And actually less air volume in there

less mass, because it was hotter.10
~

--

11 ~ DR. ECONOMUS: That's true, because the pipe was

12 hotter, yes.

13 DR. ZUDANS: Why would that show high load. That's
(
(/ 14 a physical-difficulty to understand.

15 DR. ECONOMUS: The mechanism is suppose to be that

16 the steam that is driving what air you have in there out --

17 when the pipe is cold, more of it condenses and you don't

18 have as.much of a drive to compress the air in the pipe.

19 That's sort of the qualitative mechanism that we expect.

20 Gives rise.to higher subsequent actuation loads.

21 It's a complicated process.

22 - DR. BUSH: May I ask one question?

23 DR. ECONOMUS: Yes.

/~') . 24 DR. BUSH: Vacuum breakers come in a lot of sizes.(/

25 In Caorso, what was the throat size?

r - rS
V
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1 DR. ECONOMUS: We've gone through that. It's a
;

n

2 ten inch.

3 Now, I'm going to the subject that is listed here |
, s

' (./
4 in the agenda. Namely, the multiple phasing -- multiple

5 valve bubble phasing of it. I tried to make the distinction ;

6 earlier and I repeat this again. Th.'s feature of the propose l

7 methodology is to be used to do the piping system and the

8 equipment response evaluation. The motiviation is that when

9 you make the synchronise bubble assumption that you're

10 exciting the structure with an overly conservative forcing

11 function and GE approach is to demonstrate quantitatively

12 how much you can reduce that by Monte Carlo simulation so

13 that you can develop, still a conservative, but a more
,

,\>
14 realistic estimate of what the excitation is.

15 Now, some features of the methodology and of course

16 since it is a probabalistic one, you have to decide what are

17 your random vtriables. The ones that were selected by

18 General Electric were the reactor pressure rise rate which

19 triggers the valves at different times as opposed to simul-

20 taneously, because of the different set points.

21 They choose the valve set point tolerance as a

22 random variable. They choose valve opening time as a random

23 variable. They choose the dominant bubble frequency as a

:( [) 24 random variable.

25 Now, for each of the variables if you've decided a

D
, NJ
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I random, you have to specify the probability density function.
)2 General Electric derives these for PRR from operating

3,' ; experience and plant transient analysis. For the valve
J

4 set point tolerance, the Gaussian distribution is used.

5 And note, it needs to be made here. The testability feature

6 that is employed in Mark III SRV controls preclude the
7 drifting of nominal set points between groups. So that the

8 potential for randomly actuating groups simultaneously is
9 sort of precluded by only using the set point tolerance as

10 a random variable.

II Valve opening time, the density function is derived

12 from shop tests and the density function for the dominant
13

7_ bubble frequency comes from foreign in plant test data.
\̂ ) 14 The confidence level for the load specification

15 fifty-nine Monte Carlo trials are used to generate it and
16 a 95-95 confidence level is claimed. For design a total

17 of as many as nine is used to actually excite the structure

18 and the way the nine are selected from the total fifty-nine
19 is by examining the spectral peaks and vertical and over-

20 turning moments to assure that you have some sort of a

21 envelope of the fifty-nine trials.

12 Those are the features of tue methodology -- some
23 of the features of the methodology. Other features -- there

(3_) 24 is one Rinko. The DBF probability density function is shifted
r

25 to account for differences in line volume. It is reasonably

3(J
ss
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Ij well established that the bubble frequency is a function of
-

2 line volume and that is taken into account in the methodology

3
; deterministically.
J

4 In this methodology, the contributions from differerit

5 valves are now added algebraically. Since the credit is

6 -- The SR assess was sort of an indirect way of getting some

7 credit for randomness or phasing, now you phase them in a

8 probabilistic fashion. Now, you superimpose the loads

9 algebraically.

10 All the other features, the pressure signature,

II the peak to peak amplitude, the special distribution, the

12 load cases are essentially as they were for the original

13 methodology.

U 14 Staff evaluation -- We've looked at each of the

15 individual ingredients of the methodology and we can't say

16 that we're completely satisfied that each and everyone of

17 them is a precise -- is totally validated.

I8 Some examples -- The probability density function

19 for DBF, we feel, is not really prototypical, for example,

of the -- of what was exhibited by the Caorso data. In-

2) particular, the mean frequency and the standard deviation in

22 Caorso was significantly different than the one that was

23 employed by this methodology. We can speculate on why there

' {]) 24 are those differences.

25 Also, another example of where we couldn't quite

G
.'t
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1

1 agree with General Electric about the oathodology is the
v

.2 claimed 95-95 confidence level. That can only be claimed

3 if you were_to use all fifty-nine trials for design. There-s,

' -)
4 fore, we don't agree with General Electric about that.

5 Nevertheless, if you consider the methodology in

6 its entirety, we feel that the result is acceptable. We've

7 satisfied ourselves that this is so based on series of

8 sensitivity studies that we asked them to make with respect

9 to chaning the probability density functions and the standard

10 deviations and so on to demonstrate that the final results

11 were not too sensitive for that. But primarily, our con-

12 clusion that the methodology is acceptable is based on an

13 actual application of the methodology to a multiple valve
. ,-m

t

k 'I 14 test conducted in the Caorso plant.

15 I will show one of the typical results that show

16 there is a considerable conservatism. Then, of course,

17 pending the actual execution of the Grand Gulf inplant tests,

18 we will have further confirn Ttion that the methodology is

19 acceptable.

20 Now, let me just show you a couple of examples of

21 the conservatism which are demonstrated when it's applied

12 to an actual test result. This is what has been predicted

23 by the the multiple SRV methodology for the conditions of

( )' for the conditions that existed in one of the four valve24 --

25 Caorso tests.
,

I
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) 1 In this case, the only random parameters are the
-

2 valve opening time and the dominant bubble frequency, because

3 first of all, we knew precisely when the signal to open the

4 valves was - -occurred and therefore we knew exactly -- that

5 was a deterministic input. The only parameters that are

6 random here, as I'll repeat, is the valve opening time and

7 the bubble frequency.

8 As you can see, the margin is -- well, it varies

9 from almost a factor of 100 down in the frequency range

10 with the bubble -- where we expect the bubble to really be

II active to a factor of two out at high frequency. The margin

12 of course is not so great. at high frequency, but we're not

13 really concerned with this, uecause chugging loads would

U 14 take over at this end anyway.

15 One final comparison of that sort --

16 DR. THEOFANOUS: What do you attribute this

17 discrepancy? Is there is something that you can attribute

I8 it to?

19 DR. ECONOMUS: The large margin?

20 DR. THEOFANOUS: Yes.

21 DR. ECONOMUS: Even when you phase, you still have

22 very high pressure amplitudes that would be used. I mean,

23 the PPA that you used for the conditions of the Caorso tests

() 24 are significantly higher than what actually occurred.

25 The nature of the wave form that concentrates lots

n
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; I of power ---

2 DR. THEOFANOUS: To you contribute to the method-

' 3 ology or to the input of the methodology?

4 DR. ECONOMUS: No, we've cut the inputs to the

5 methodology out as far as possible. As I say, they're only

6 getting credit for slight differences in bubble frequency

7 and slight differences for valve opening time. Primarily,

8 it's the methodology itself.

9 Just one-final figure that is sort of like this,

10 but what it does is show a comparison of what the envelope

Il looks for all fifty-nine trials and in fact, I thought I'd

12 show the upper bound of the fifty-nine trials and the lower

13 bound of the fifty-nine trials compared with the measurements ,

<3
'l 14 When it was presented, there was some wag, was it

15 you, Terry? Maybe not. !!e said, well maybe a reasonable

16 specification is a lower bound of our Monte Carlo simulation

17 which, of course, we didn't go along with.

18 That concludes --

19 VOICE: That says something for bounding techniques,
20 DR. ZUDANS: This of course refers to a specific

21 point.

12 DR. ECONOMUS: Yes, as I stated. A selected point

27, on a wetwel.

( ). 24 DR. ZUDANS: Are you sure that there are no other *

25 points where the picture is the worst?

.O
w/
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| 1 DR. ECONOMUS: I'm pretty sure. They showed us --'

2 several tests, several sensors.

'. _3 CHAIRMAN PLESSET: Have you completed your
,

s._ /
4 presentation?

5 DR. ECONOMUS: Yes, sir, if there are no other

6 questions.

7 CHAIRMAN PLESSET: Yes, let's continue.

8 MR. KUDRICK: That basically concludes our planned

9 presentation on the dynamic individual loads for both LOCA

10 and SRV and now what we would like to do is share with the

11 subcommittee on what changes have been made to plants other

12 than Grand Gulf since the issuance of the CP to give you some

13 idea of the type of modifications that are being made in
,_

.,

! !
14 -the plants out in the field. Other than Grand Gulf.''

15 Grand Gulf, you heard of the modifications that
.

16 you made yesterday.

17 MR. FIELDS: We felt that the ACRS would be

18 interested in knowing what modifications tne various plants

19 have mad e in the design of tneir plants, because of the

20 refinement of the load definitions in the pool dynamic load

21 area, since the issuance of the CP for Grand Gulf and the

12 PDA for GESSAR.

23 Basically, the objective of this presentation is
.ry
(_,1 24 to show the extent of plant modifications and the methods

25 we' selected for plants. Two plants at the OL stage and two

O
V
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[]} 1 plants at the CP stage.

2 The four plants are Clinton, River Bend, Black

3 Fox, Allens Creek.

4 We'll just start first with Clinton along with

5 Perry, the most advanced Mark III in the United States except

6 for Grand Gulf.

7 Clinton said that the suppression pool liner was

8 strengthened. This is basically because of the SRV negative

9 bubble load. There were some general modifications at the
.

10 HCU floor because of the pool swell loads. The equipment

11 moved from grating on to concrete where ever possible.

12 Piping under the HCU floor was moved as high as possible to

13 get out of the solid water impact zone. A lot of the SRE

14 piping and supports were modified and also the ECCS suction

15 strainers ard supports that are in the suppression pool were

16 redesigned t use of submerged structure loads.m

17 polar crane girder and brackets were redesigned,~-

18 basica..ly because of the higher frequency content in the

19 load definition. Primarily from the SRV actuation. There

20 was a lot of gentle upgrading of piping, pipe supports,

21 snubbers and etcetera. Agal:., because of the higher

22 frequency content of the load definition.

23 CHAIRMAN PLESSET: Where is this plant located?

() 24 MR. FIELD: Clinton? Illinois. It sounds familiar.

25 Decatur, Illinois.

O
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(]) 1 DR. ZUDANS: The' quencher itself is still supported

D 2 either laterally only or vertically only-and no two supports.
3 MR. FIELDS: I don't believe that it's supported

4 in two directions, is it Nelson? Basically, how is the

5 SRV supported at Clinton?

6 DR. ZUDANS: Not the SRV, --

7 MR. FIELDS: The quencher.

8 So, his response is basically that it is supported

9 both laterially and vertically.

10 DR. ZUDANS: Okay.

11 DR. BUSH: I presume that by general upgrading of

12 piping and pipe supports, that means that they've added a lot
13 more supports --

O. 14 Mk. FIELDS: Yes.

15 DR. BUSH: I'm not sure that I define that as up-

16 grading. It's negative upgrading.

17 MR. FIELDS: There is twc ways of looking --

18 River Bend, the other operating plant we looked
19 at added steel hoops and stiffeners to the outside o_f the
20 free standing steel containment up to the elevat .on of thei

21 suppression pool service to make basically stiffen the steel
22' containment and they have decided recently. that tha t wa sn ' t
23 quite enough. They're going to fill the annulus etween the

() 24 concrete shield building and steel containment with concrete

25- to a level of five feet above the suppression pool surface.

.O
.

1
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1 Basically a generic approach is being taken on all

2 of the free standing steel shell Mark III containments.

3 DR. BUSH: Depending on how they did the first one,

4 you could actually reduce the reliability of that system.

5 MR. FIELDS: Hopefully. The problem with making

6 the containment so rigid that you have no -- for the SRV

7 loads, then you have problems with the seismic loads. The

8 two would have to be traded off.

9 Black Fox is of course the SP and therefore is

10 not become construction. The design changes are on paper

11 only. They have modified the stud patterns on the weir wall

12 because of the chugging loads in the top vent. They're

13 considering adding stiffners to the free standing steel

14 containment and they will fill the annulus between the

15 concrete shield building and the steel containment to the

16 same level as the other plants.

17 The oth er plant I contacted was Allens Creek.

18 This was basically done verbally last week, because it

19 really wasn't too much time to get too much information.

20 Allens Creek -- again they're adding vertical

21 stiffners in the suppression pool region. They modified

22 their -- design from an elipsodial to a hemispherical design

23 because of the higher frequency content of the design loads
c

24 and they have relocated all piping out of the solid inpact

25 area. That's the zero to 18 feet above the initial suppres-

;
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' l' sion pool temperature -- suppression pool level.

2 DR. THEOFANOUS: Which dome is that?

3 MR. FIELDS: This is the containment dome. It's

O
4 a free standing containment dome. The previous design was

,

5 an elipsodial design and as it was described to me, the way

6 the middle of the dome wall responds to high frequency loads,

7 is more pronounced in an elipsodial design than it is for

8 a hemispherical design.

.
9 Another method would be to add stif feners to the

10 dome instead of changing the dome design. They decided to

11 go in this direction. I'm pretty sure they're -- I'm not

12 sure if Allens Creek is filling the annulus with concrete or

13 not.

( 14 DR. ZUDANS: That was generically done, I under-

15 stood yesterday from GE.

16 MR. FIELDS: GE is definitely doing it on the-

17 stride package which is basically the Heartsville. This would

18 be an individual d cision made by the architect / engineer.

19 In summary, the Staff feels that the load require-

20 ments do not require major design modifications and major

21 should be defined that modifications can be made late in

22 the construction of the plant. It doesn't require stream

23 delays in the plant construction.

24 That's about it for this presentation.()
25 There is a comment was that Perry should make a

O
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( 1 presentation on their modifications. I have talked briefly |

2 with them. They're basically doing the same thing that the

3 other plants are. If the staff would be interested, perhaps~s
+e

~

4 someone from Perry could talk to you.

5 Is there someone from Perry who could make a brief

6 impromptu discussion?

7 (Pause)

8 Mn, VATH: My name is Carl Vath from Gilbert
,

9 Associates in-the Perry Project.

10 CHAIRMAN PLESSET: Where is that located? -

]] MR. VATH: Perry is located about 20 miles north-

12 east of Cleveland, Ohio.

13 CHAIRMAN PLESSET: Thank you.
-n
I k-) 14 MR. VATH: We are a free standing steel contain-

15 ment. We've added fill concrete between the containment

16 and shielf building, roughly five feet above the suppression

17 pool upper elevation. We have moved a lot of equipment out

18 of the bulk pool swell area. There is still some equipment

19- there. *

20 We have had to heavily strengthen the platform

21 supports and atcachment points to the drywell and have

22 significant redesign on the two lower platforms effected by

23 pool swell itself.

24 We've had extensive modification and equipment(;-
25 qualification due to high responses because of timing, the

,s
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Ef'b 1 full: effect of the fix and reduction of the appropriatey

L '

2 containment ringing problem or excitation of the containment.
,

3 We had a timing problem there in being able to take the#

i,

''' 4 full reduction on the equipment qualification, but -- so

5 we've had some equipment mods and some very significant

6 amounts of piping. support redesign and support additions.

7 DR. EBERSOLE: I want to go back on the general

8 . topic of equipment modifications to point out that our

9 concern is basically what happens to equipment rather than
,

-

10 structures. Of course, if the structures fall and carry

11 equipment with them, than that's structure involvement, or

12 rather equipment involvement.

)
13 I'd also like to recall an earlier remark that I

n
(_) 14 made that while we're looking at jet and dynamic loads --

15 this equipment list re-examined the interior of the drywell

16 with such aspects as blast loads onithe -- gravity -- recalli ng

17 that the dry tubing is necessary to insert tne rods at the

18 LOCA because the primary pressure is going down extremely

19 rapidly. You don't have the auxillary pressure to help you

20 in completing this problem.

21 The accumulator will put you in if you retain the

22 pipe, that is, because of the residual pressure having placed

23 a lower operating pressure in the reactor.

(~') 24 But, if you look very carefully, and I looked at
v

25 this -- you find that the jump shifts certain piping in sub-

f)
'
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- I containment makes you suspicious of where LOCA breaks might

'

2 occur and carry away substantial number of the drag pipes..

L

- 3' as well as perhaps --

-O 4 There is also the matter of other instrumentation
5 in the drywell which might bare further e$ amination and

6 aspect of the same kind load that we're looking at down
7 in the suppression pool.

8 MR. VATH: To address that is to really not address

9 it. Jet impingement loads have been designed for it. I'm

10 not prepared to discuss any jet impingement loads outside of

11 hydrodynamic effects which is the main purpose of the meeting .

12 MR. EBERSOLE:. This hydrodynamic effects of

13 course is the concern of other partics.

14 MR. VATH: Correct. Rephrase that to, quote, new

15 ~ loads. Pool swell and SRV is the only thing --
16 MR. EBERSOLE: It would be the equipment load

17 and dynamic effects inside the drywell.
18 MR. VATH: Right. And we have a very significant

19 amoung of analysis and design on that, but I'm not prepared
20 to discuss this.

21 MR. RICHARDSON: John Richardson, Mississippi
22 Power and Light. The effects that you're asking about, Mr.
23 Ebersole are required to be evaluated by the mechanical
24 engineering branch specifically, jet impingement, the blast
25 effects, etcetera and- you're required to protect essential

O
.
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1 equipment. Those effects and the analysis are discussed, I

2 'think, in section 3.6 of the final safety analysis report..

3 MR. EBERSOLE: Those reports are so brief that

O 4' one can only gather -- supporting data to show how well you

5 analyse these affects.

6 MR. RICHARDSON: Well, we've got the data that

7 was used inthe analysis in our files.

8 MR. EBERSOLE: Particularly the area in the

9 vacinity of the -- land piping where the quadrant of the

10 . control drive was located. I would be particularly interested

11 'in your presentation of that area.
,

12 MR. RICHARDSON: I remember that area specifically

13 we have looked at and the analysis was under taken. As far

l(I 14 as how much supporting information we have, I'm not sure.

15 We can look into that. But those affects are evaluated by

16 the mechanical engineering branch and they have basically
-17 accepted what we have done today.

18 CHAIRMAN PLESSET: Thank you. Is there any further

19 presentation on this line, Jack?

20 MR. KUDRICK: Not in the area of design modifica-

21 tions. The subcommittee did hear the Grand Gulf discussion
22 in this particular area yesterday. So that concludes our

23 area relative to containment modifications. If.you desire,

{} 24 we can continue on.

25 CHAIRMAN PLESSET: Sure.

(

- -- - - - - - - -- - -



- -,

b

?GD |

'e i 1 MR. KUDRICK: The next topic on the agenda is a
/

'2 description of the inplant SRV test As proposed by Grand
j

g-q 3 Gulf.
' ;
' ~ '

4 CHAIRMAN PLESSET: 'Je were going to cet a presen-

5 tation from GE on general plant design?

6 -MR. FIELDS: Well, that is what I did.

7 CHAIRMAN PLESSET: Does GE back you?

8 MR. FIELDS: GE wouldn't do it.

9 (Laughter)

10 MR. JOHNSON: My name is McKinley Johnson, project

11 engineer with Mississippi Power and Light Company on the

12 Grand Gulf project.

13 What I would like to discuss with you this morning
.

' NJ 14 is the inplant testing program that we presently have

15 scheduled at Grand Gulf. Very briefly the background of

16 that program and a brief discussion and description of the

17 test itself -- the pressure measurements that we expect to

18 take -- the accelerometer measurements that we expect to take .

19 What schedule this work will be performed under and also

20 our conclusions relative to the test that we are presently

21 planning.

22 (Pause)

23 With regard to background, the NRC has indicated

- f~) 24 in a review of the GESSAR 238 plant that verification of
-

25 quencher loads would be required by the first plant -- the

Ov
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1 GESSAR Nuclear Island design. They also indicated that. ,

2 prototypical tests would be required for each type of

3 containment structure that is still in concrete.

4 As was discussed this morning, Kuosheng has recen-

5 tly completed inplant testing with the objective of

6 demonstrating significant reductions in structural response

7 and therefore reducing loads to piping equipment.

8 The Kuosheng and the Grand Gulf plant are reinfor-

9 ced concrete containments and we presently have plans for

10 inplant testing in addition we are reviewing Kuosheng data

11 and it's applicability to Grand Gulf to determine if addi-

12 tional testing is required at this time.

.

think the terminology of the test description13 I

' i

14 that you probably heard this morning and maybe look familiar

15 to you. We have six single valve actuation tests planned

16 or SVA tests. We also have six consecutive valve actuations

17 scheduled. Seven multi-valve actuations and one extended

18 valve actuation for the thermal mixing consideration.

19 The instrumentation that is scheduled and I'll show

20 you a little bit about where it is located consists of about

21 27 pressure sensors, 34 string gages on submerged structures

22 and 16 temperature sensors and 41 acclerometer channels

23 in 17 separate locations.

24 DR. CATTON: You have less instrumentation than
\

25 the Kuosheng.
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' I MR. JOHNSON: That's correct.

2 DR. CATTON: Are you basing that on the UHL of

'I7-f the Kuosheng test?
''

4 MR. JOHNSON: I think that the real issue there

5 is -- the objective of the test. -Their' objective was more

6 .to demonstrata significant reductions in containment response
-

7 for a number of load combinations throughout the plant.

8 Our position was one of 100 percent of containment

9 response has been built into our design and that load input

10 has been put into all type of equipment. So, although we're

11 interested in what the margins are, we're more interested

12 in just observing that there are margins as opposed to trying
13 to quantitatively trying to describe exactly what those

~ T p) -..,

s__. 14 numbers are.

15 (Pause)

16' 'This slide basically demonstrates where your
17 pressure sensors are located. It demonstrates the arrange-

18 ment of the quencher in the pool. Basically, you can see

19 pressure sensors.are located on the base mat within five feet

20 of the quencher. They are also located on the containment.

21 wall at three different elevations. Along with the asimuth o:

22~ the quencher being tested.

23 Also -- on the drywell wall at three elevations.

-(]) 24 along the asmuth of the quencher being tested.
25 MR. EBERSOLE: After the test, is any of these goinc

r 's
k_.) .&
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1 to be left in. place, because about ten times in the firstj ,

+
,

~

you're going to see a whole lot of these go off at2 year,

3 once. Do you intend to leave any of them and monitor the
i-

!''- 4 -- effect'of all of them?

5 MR. JOIINSON: I do know that obviously the instru-

6 mentation in the pool will remain in the pool at least the

.

-7 first few --
E

i
( 8 MR. EBERF;LE: I think it might be interesting to

9 see the full -- tri without bypass.l

-10 MR. JOHNSON: We have built into our test plan the

11 contingency that the instrumentation will be operated during

12 other transient testing and MSI -- closure internmenship is

13 one of those --

/T (,) 14 This slide projects certain locations of acceler-

15 ameters that are being incorporated in the test plan. Therc

16 .again of a -lesser magnitude than the Kuosheng test. And

17 actually, if you review the Grand Gulf test plan, these

18 accelerameters are not even shown in that test plan. The

19 test plan was a basically load conformatory test plan with

20 the understanding and agreement and it was spelled out in

21 the test plan that at any time level one or level two values

22 are exceeded, we would evaluate the significance of that

23 .before proceeding on with the test. So these accelerameters

(/) 24 were put in to aid us with that evaluation should any level
s ._

-25 one or level, two pressures be exceeded in the test.

Im)
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O- We tried to get a variety of elevations along the,

2 containment and drywell wall. Another criteria that we used

I was to try and select through review of the structural

4 model where locations where peak response was predicted.
5 Also you see one in the low input to the crane

.6 and mid point of the crane. We mentioned yesterday that we

7 made significant qualifications to that crane so we wanted

8 to observe whether we wasted our time and efforts in that or
9 maybe it would be really worthwhile.

10 '(Pause)
11 The schedule for our evaluations calls for a fuel
12 load, right now, on December 31st. If that occurs, we should

13 be testing at 50 percent power in the mid April time frame

'O 14 which 111 e11ew for e suicx 1oox reverte to de issued id = .
15 June 15th and a f al report on September 1.

16 Conclus.i .s relative to our test at this time, is

17 that we feel like the test program is sufficient to provide
18 ~

a data base so that we can evaluate the load definitions in
19 our plant. Another conclusion and significant conservatism

20 tre about to exist in the structural model as Mr. Su pointed
21 this morning which will result in additional safety margins.
22 The third item is that we will complete evaluations
23 of Kuosheng data in early October and if appropriate, we
24 would like to meet with the staff at that time for the purpose
25 of deleting further testing. As I say, if it's appropriate

mO

-
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.I at that time. We don't have all the data at this point.

Two other slides that I'd like to. discuss very"o

-3 briefly. I mentioned that we're looking at the data and would,,s

a 1

* ' like to meet with the Stai to determine if -hat data is4

5 applicable to us. There are some items that lead us to

6 believe that at this time. They are in no way conclusive

7 at this point, but I would like to at least share with you

8 the things that we see that tell us that we should lock at

9 -that.

10 NUREG o76 3, as Mr. Su mentioned this morning,

11 basically describes in what area plants must be similar for

12 the data f rom one plant to be prototypical to the other.

13 The first item has to do with quencher devise

(s) 14 . geometry and in general, although we need to look at much
,

!
,

15 more detail, we both bava axquenchers with identical arm

16- and hold patterns on the structures.

17 The parameters that af fect the bubble pressure

is would need to be similar and we feel that they are. If you

19 through the emperical calculations of pressures and you.

20 increase those for standard deviation and confidence factor

21 adjustments, you'll see that the final design value for

22 consecutive valve actuation at Grand Gulf is 18.2 as compared

23 to 16.6 at Kuosheng.

('Y 24 Another items mentioned in the NUREG is steam
t/

25 flow per line area and the flow rates are identical with

s no impact on predicted pressures expected. Line diametersf

(/)w

_.
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' N 1 are also identical.r
F

_

2- With regard to quencher pool geometry, as you can

ll .see, I made a slight change on that one yesterday. I apologize
7 s.
o i
Q ,'

4 for that. And the change has been. made on the handouts that

5 were given as well. Both quenchers are located center line

6- five feet and zero inenes from the drywell wall. At Grand

7 . Gulf, the center line of the arm is locattd five feet zero

8 -inches from the floor. At Kunsheng, it is five feet, six

9 inches.

10 ' The pool depth 1 normal water level at Grand Gulf is

11 18 feet, 10 inches. At Kuosheng it is 19 feet, cwo inches.

12 With regard to containment characteristics, both

13 are reinforced concrete containments -- drywell and pedestal
c'

$ (- 14 of similar construction, platforms and floors similarly

15 located. And as I mentioned, this data is rather prelininary,
i

16 I just wanted to share with you the things that we know now
'

17 that would have to be looked at in more detail.
,

18 DR.' THEOFANOUS: Have you thought about making

19 an effort of locating at least some of your instrumentation

20 in locations exactly the same like the Caorso tests or do

21 you have an exact one to one comparison?

22 MR. JOHNSON: I guess the thought process has been

23 more of locating the instruments in exact spots that relate

(]) 24 to the structural model for our plant. So that we would

25 really have a comparison of test data to predict it as

[)
~

s-
J

$ '

s
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.2 DR. THEOFANOUS: I'm sure that the same time the
3 3 gic went through their mind -- they were getting their
4 instruments, so I'm not sure that they're positions were
5 too far from where they should be. In might be worthwhile

6 in view of this comparison that they're rhowing to locatt
7 your instruments, at least some of them, in exactly corres-
8 ponding positions so that we can see more or less the same

9 -- conditions to see what kind of a position we get. We

10 might get some idea about tite --
<

11 MR. JOHNSON: Are you speaking relative to Kuosheng

12 or Caorso.

-13 DR. THEOFANOUS: Yes.

' ( )' 14 MR. JOHNSON: Kuosheng. I understand your comment

15 is well taken. I feel like if we go back and look you'll

16 find that we. do have the same spots, but I can't say for
17 sure right now.

-18 (Pause)

19 The last slide is just a pictorial disr. lay of what
20 I just onthe proceeding slide show the two quer.chers. The

21 pool widtr at Kuosheng is 17 feet, six inches. Grand Gulf

. 12 is slightly wider, 20 feet and six inches.

23 We discussed the five feot dimension from the dry-
24 i well to the center line of the quencher on both plants. We

25 also discussed the 18 feet, 10 inch pool depth as opposed to

( ).

.
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? ') l' 1 19 feet, two-inches.
we

.2 'DR. .CATTON: Why is that outer wall so much thicker
I

*s; 3 oat Kuosheng? '

? i
''

44 MR. JOHNSON: They have a higher seismic requirement

5 at Taiwan than we haveLat south Mississippi. They do have

6 .a thicker containment wall. They are both reinforced con-

crete, but'there's .s thicker due to seismic considerations.7 i

8 : As you can see there is a slight difference in the

9- bracing of the quenchers as well. Mr. Su commented on that.

10 They have, I guess, a shell steel arrangement above and below

11 the. quencher arms. Ours is supported below the quencher

12 arms.

13 MR. EBERSOLE: Is that 19 feet, two, I see up
-

s-) 14 there for the height of the pool?

15 MR. JOHNSON: Yes.

16 MR. EBERSOLE: Than it's about six feet higher

17 than yours.

18 MR. JOHNSON: .Ours is 18 feet, 10 inches.

19 MR. EBERSOLE: Sorry, I thought it was 13.

20 MR.. JOHNSON: No, sir. That should be 18 feet,

21 10 inches.

22 You mentioned earlier, I think, there was a questio s

23 with regard to the --

() '24 MR. EBERSOLE: I see the guard pipe.

i, 25 MR. JOHNSON: The guard pipe, yes, sir. I believe

:(~T
P 's _/
p

i
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i I that is extended quite aways down into the pool to preclude

2 the possibility of a transient and a low water level and

3'(') . a simultaneous break in the discharge line which would
v

4 potentially. bypass this --

5 MR. EBESOLE: I notice that your guard pipe,

6 however, practically intersects the wall at the water line ,

7 whereas at Kuosheng, it is several feet below. The guard

8 pipe covers that spot.

9 MR. JOHNSON: Yes, I think so.

10 DR. ZUDANS: I notice that you have a much longer

Il unsupported length in the SRV discharge pipe line than

.12 Kuosheng. Much longer and you show something like a ball

13 joint at the bottom of the quencher?
/T|- q 's '

14 MR. JOHNSON: My understanding of the quencher
'

15 support is that it's pretty much free standing at its base.

16 It's not bolted down. It has obviously portable support
:

17 from the floor.

II DR. ZUDANS: Do you have any acclerameters where

19 you arrow quencher B12.2 to see how that arm moves during the

20 discharge?

21 MR. JOHNSON: I do not believe we do. Moses, do

22 - you know, if there are accelerameters on the discharge line

23 itself above the quenchers?

-(m_) 24 I don't believe there is.
<

,

25 DR. ZUDANS: Because this is a significant different

I)
'

, x-
I
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1 system of support .7

> i
'^"

2 MR. KOTOZON: My name is Paul Kotozon and --

3 ;AE.for-the plant. At this location right above here, we

'C 4 have two eight inch supports that go back to the drywell

5 wall and to give support for any lateral loads. This is
.

6 just in bearing ' that McKinley was discussing here. The

7 loads were taken here. In the test there are strain gages

8 on this support as well as strain gages onthis piping for

9 -- loads.

10 D P. . ZUDANS: What doe s this ball type of configura-

'11 tion mean ' right below the quencher? Is that a rotating

'12 joint? No, higher up.

13 MR. KOTOZLN: Right here? That's just the bottom

'-. () . 14 plate of the que,ncher. It's welded into this.

15 DR. ZUDANS: It's velded solid?

16 MR. KOTOZON: It's welded, yes, all the way around.

17 CHAIRMAN PLESSET: Any cther questions.

18 DR. CATTON: RES was , involved with the Kuosheng

19 test. Do they have any involvements with your tests?

20 MR. JOHNSON: Who is this?

21 DR. CATTON: RES, the research office of NRC.

22 There were two people who were at the Kuosheng test. I

1

23 was wondering whether there was anybody involved from RES

24 with your tests?
r%)-(>

I.
'

25 MR. JOHNSON: We have not conducted tests.

.

"r e
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I
) DR. CATTON: Do you plan to?

-

2 MR. JOHNSON: The test plan has been submitted to

3 the NRC.
'' 4 DR. CATTON: It seems to me that you have a well

5 instrumented building and tests and it would just be a darn
6 shame to not make good use of that data.

7 - MR. JOHNSON: 'The instrumentation is not installed
8 as of this date. It should be taking place in the next

9 few months for testing.,

10 CHAIRMAN PLESSET: What were you going to say?
II MR. FIELDS: I was going to say that it was being

12 submitted to our division for review.
13 CHAIRMAN PLESSET: Well, I think that what Dr.

/~
k (.)T 14 Catton was mentioning was the research was involved.

15 DR. CATTON: There were two people, I believe, who

16 were --

17 CHAIRMAN PLESSET: They were observers. Are you

38 suggesting that they might let Research see the instrumenta-

19 tion.

20 DR. CATTON: One of the problems is getting full

21 scale data in order to confirm your calculation on pools.
12 That is always a problem and we never have it. Here is a

23 circumstance where maybe RES got involved and put up a little
(' 24v ). bit of the money,the Grand Gulf people would cooperate and

25 we 'd get the data.

-

.
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,
1(-) CHAIRMAN PLESSET: Dreamer.

2 MR. JOHNSON: It would take over five million.:

3 dollars to-repeat the data that was already available fromj

'' 4 Kuosheng.

5 DR. CATTON: I understand, but that's probably

-6 five million dollars well spent. It's a full scale system.

7 MR. JOHNSON: So was Kuosheng.

8 DR. CATTON: I understand, but it's money well

9 spent.

10 CHAIRMAN PLESSET: Yes, Dave?

11 MR. WARD: Did I understand that after your review

12 of he Kuosheng data you may not run this series of 14 tests

13 that you described or you may not run additional tests. Which

() 14 did you mean?

15 MR. JOHNSON: What we would like to have the option

16 of doing once we reviewed the Kuosheng data is sitting down

17 with the Staff, discussing the licensing requirements and

18 the technical requirements of conformitory testing. And if

19 the Kuosheng testing is available and applicable,and if our

20 tests would just be nothing but redundant tests with redundant

21 data, then, yes, we would like to discuss the potential

22 for deleting our tests.

13 That -- I don' t give you that impression that that

(v~'g 24 would be an issue. I feel certain that the Staff and Grand

25 Gulf would be able to come to an agrecment on what should be

m( )
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I done.

.2 CHAIRMAN PLESSET: Yes, Jack?

3. MR. KUDRICK: I'd like to comment on that. That's

4 in agreement with what our stated requirements are relative

5 to inplant. testing. That if other inplant tests can be

6 demonstrated to be applicable, it can be used in place of

7 a separate inplant test program.
~

8 CHAIRMAN PLESSET: Yes, we understand.

9 Thank you. We appreciate your presentation.

10 Jack, do you have further --

11 MR. KUDRICK: We have one possible addition. As

12 a result of some of these questions concerning equipment

13 survivability on the grating at Grand Gulf, Mississippi

() 14 Power and Light has gotten some additional information that

15 they would like to share with the Committee. It is not a

16 co-answer, but it is certainly some additional information.

17 CHAIRMAN PLESSET: I think we would like to hear

18 it.

19 MR. KUDRICK: John Richardson has prepared to

20 discuss that.

21 MR. RICHARDSON: John Richardson with Mississippi

12 Power and Light. THis morning you raised a question about

23 the equipment on the grating at the hydraulic control unit

,(]} 24 ' floor level and as I say, this morning, it primarily consists

25 of the -- some instrumentation and control racks, the

( .

_
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- 'I hydraulic . units for the recirculation control valve --
i ,)

2 recirculation system flow control valve and some piping

3 -valves and equipment for the control hydraulic system --,_y
t :
'~ 4 specifically like a flow control valve station and other

5 things - associated with it.

6 The issue was how did we account for protecting

7 essential instrumentation. Basically , we first identified

8 and located 'all of the instrumentation which would be required

9 to function during and after the LOCA event. First we tried

to to relocate that out of the pool swell region, if possible.

11 _If it was not possible to do that, then we protected the

12 panels that the instrumentation was located on by placing

13 deflector shields underneath the panels which are designed

i. ( ) 14 to handle the froth impact and drag loads.

15 CHAIRMAN PLESSET: Any comment?

16 MR. EBERSOLE: Other than some physical represen-

17 tation of what you did, I understand, you built deflectors.

18 This tells me that you will still

19 be submerged by the froth -- this instrumentation. Is there

20 electrical apparatus which will be submerged?

21 MR. RICHARDSON: There is some instiumentation.

22 All the instrumentation is from the equipment qualification

23 standpoint, is designed for the post LOCA environmental

p 24 effects.
v

25 MR. EBERSOLE: Does this include submerging?

g.
3;
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.1 MR. RICHARDSON: Full submergence of water, no..x
i )<
s

'I 2 'Just the effects of the froth spray or whatever.

3 MR. EBERSOLE: How do you intend to validate that
, . .

'' 4 this equipment can stand such an environment in situ? Are

5 you going to go in and hose it down?

6 MR. RICHARDSON: We had no plans to do that, no.

7 MR. EBERSOLE: Why not? You're going to see it,

8 presumably.

9 MR. RICHARDSON: I'm sorry --

10 MR..EBERSOLE: Why are you apprehensive about
e

11 holding it down?

12 MR. RICHARDSON: Well, we just did'nt feel like

13 from the equipment qualifications standpoint, you do an analy-

I ~ ( }) 14 sis and testing for the instruments.

15 MR. EBERSOLE: I realize that, but that always

16 has tbc nagging problem of being type tcsted and due to the

17 ' variation in field installation techniques, you never really

18 are quite sure that a type testing advise has materialized

19 in your actual installation and final proof of it is the

20 in situ installation after some transients when it has

21 actually physically moved about a little bit.

22 Do you follow me?

23 MR. RICHARDSON: Well, I understand what you're

24 saying is that you have some -- the in situ or the installing

25 condition may be slightly different from the testing
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1; icondition.--
)

a
2 MR. EBERSOLE: As matter of fact, there is a

3 problem, in I guess, the permanenticity or some such word --
-i,,,

'# 4 ' the f act that an' instrument mechanic may take a cover of f

5 and reinstall it. If he installs an overhand or equivalent

6 seals like this, it may in fact, not represent the type

7 tested model.

8 So there are a host of variables in this matter of

9 ' instrumental reliability under hostile environmental condi-

10 tions.

11 MR. RICHARDSON: From an installation standpoint,

12 this equipment is necessary and there are certain requirement s

13 on how it's installed to be sure that it is not damaged in

|3
') 14 .and under those effects. It's obviously a safe delay pro-(

15 cedure for installation and quality assurance arogram.

16 MR. ESERSOLE: It is highly adminictrative in

17 character.

18 MR. RICHARDSON: That's true. It is administrative .

19 MR. EBERSOLE: And let's leave it with a weakness

20 which can only be tested really by -- tests.

21 I really don't know why you would be apprehensive

22 about holding down this equipment.

23 MR. RICHARDSON: I think your point is well taken.

24 I'd have to think about that a little further. Right now,()
25 we don't plan to go into the containment and start spraying

(~)
}J
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1 our equipment down if we don't have to.-s
)

-2 MR. EBERSOLE: That reflects a great deal of f aith

3 in the viability of your equipment, I must say.
.,,

Y
'~ 4- CHAIRMAN PLESSET: Thank you about the hose.'#

5 DR. BUSH: I would also suggest looking a t the

6 ~LERs because if you look at it at the point of view of the

7 maintenance errors, the list can go on for hundreds and

8 hundreds and hundreds of items. Some of them more severe

9 than others.

10 CHAIRMAN PLESSET: Jack, is all you had at the

11 present?

12 MR. KUDRICK: Other than a summary.

We have talked over the last day and a half and
13

I- ("h hopefully we haven't given the impression that every area(_) 14

15 is full of problems, but we have tried to identify those

16 areas where,we still have discussions going on with both

17 GE and Grand Gulf and we'd like to take the opportunity to

18 summarize where we believe we are and where we think we're

19 going in the near term future.

7,0 Mel Fields will make some comments in that area.

21 (Pause)

22 MR.. FIELDS: Our initial idea was to summarize'

23 verbally, hat we thought we would maybe throw up a few

(~} 24 slides, handwritten, I'm afraid, to help clarify.
L,

25 The first slide I'd like to put down is not really

i

-
,

!
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1-}, a summary, but a possible response to an ACRS concern'o'n thu

2 upper pool dump. And the questions , as I understand it is

,-
3 one. operator action is needed to initiate upper pool dump

( )
4 and yet questions about the time requirements needed and

''

5 basically upper pool dump is automatically initiated bys

6 safety grade signals.

7 There are two that are used. ECCS actuation plus

8 ~30 minute delay time. ECCS actuation is of course derived

9 from other signals of low low rack water etcetera etcetera.

10 The other signal that is used is low low pool

11 level and there is no delay on that. Once that level is

12 reached, the valves willin automatically opened to have water

13 come from the upper pool down to the suppression pool.
n

\ J(.) 14 Now, how reliable is this equipment? There are

15 two sets'of lines. My memory is somewhat unclear on this.

16 But' there are complete subsets. Only one of the systems is

17 -needed to assure suppression pool coverage.

18 The valves in these lines are powered from ESF

19 sources. Each line has two separate valves to minimize the

20 possibility of invert and actuation. Each valve in a

21 particular line is powered from the same power source and

22 the two lines have separate power sources -- you know, train

23 A and B so you open up at least one of them concerning any

] single failure..24

25 only one line is needed to meet the flow requiremen :s.

(~~\
'
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I What they have done is ' that . they have shown that the maximum,

2 drain from the suppression pool, from the ECCS suction line.

3 is matched -- actually exceeded by the flow in one line from.s
'

'

''
4 the upper pool down to the suppression pool.

5 So, therefore, your level will not be any_ lower

6 until after pool dump. After complete pool dump, then you

7 have year collection of water in the dead area as your lowest

8 level which is approximately two feet.'

~

9 MR. EBERSOLE: From an environmental qualification

T 10 standpoint, is this float level equipment submerged -- is it
:

11 inside the suppression pool or above it or at the surface'

12 of'it.

13 MR. FIELDS: The exact type of instrumentation

(A,! 14 that is used to measure .the suppression pool level -- It
,

15 don't know exactly what Grand Gulf has. It is of course --'

16 has to meet the rigid environmental requirements. It's going
,

17 to be safety grade instrumentation.

18 MR. EBERSOL2: Is it typically type tested? That4

19 is one of a kind and the number made.
4

20 MR. FIELDS: I don't know exactly.

21 CHAIRMAN PLESSET: Grand Gulf wants to respond to

22 that.

23 MR. RICHARDSON: The suppression pool water level,

N 24 I think, is what you're asking. Those are located outside
/~J(

25 .the containment.

.

-
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1 MR. EBERSOLE: That's a prudent thing to do.

'

What about the valves? Are they subject to any2

3 environmental problems?

(' )
4 MR. FIELDS: The valves in the lines?

5 MR. EBERSO'E: Yes.

6 MR. FIELDS: They are -- I'm not sure whether they

7 are exposed to the drywell environment or the containment

8 environment, but so -- they would have to be designed agains t

9 containment environment which is quite a uit less severe

10 than the drywell environment.

]] MR. EBERSOLE: There are individual timers part

12 trained?

13 MR. FIELDS: As far as the 30 minute delay on the

/~'
( ,s) 14 test actuation?

,

'

15 MR. EBERSOLE: Yes.

16 MR. FIELDS: I believe it's two complete separate

17 trains. It has to meet the separation criteria, right?

18 MR. EBERSOLE: I guess the crux of the whole thing

19 is how many '' stances we would have in containment where

20 we are subject to envirtnmental conditions which are under

21 heavy investigation at this moment. The environmental

12 investigation program has lagged for some ten odd years and

23 it is .just beginning to pick up and so you are all subject

['] 24 to what may be found in that program as it evolves.
v

25 MR. FIELDS: That's correct.

~(D
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I With this information presenced, is there still'

,
v

2 further information that you would like to see on the upper

I
( ', pool dump?
C/ 4 MR. EDERSOLE: I don't think so.

' DR. ZUDANS: What is the estimated or calculated;.

8 pressure difforential that promotes the expulsion of suppres-

sion pool water into the cavity? What is the delta P --

0 in the containment and the drywell?

MR. FIELDS: Basically, as the water is dumped into'

10 the -- vessel f rom the ECCS avF. tem, it spills out from the
II broken pipes into the bottom of the drywell. The bottom

12 of the.drywell collects dead area water and the water level
II rises until it reacbes the top of the weir wall and then

(~')v 14 it spills into the suppression pool.

DR. ZUDANS: The other way that I'm interested in.15

'id That's h'ow you it.oae suppression pool water.
II MR. FlELDS: That's how you loose suppression pool
18 water.

II DR. ZUDAt1S : But the containment pressure gets

20 to be higher than the'drywell pressure and pushes the water
21 through the vents --

22 MR.' FIELDS: There are drywell vacuum breakers to

23 equalize the pressure between the cantainment and the drywell
24 that prevents t.his from happening.
25 DR. ZUDA!!: -- closing suppression pool water?

~O '

y
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1 MR. FIELDS: By entrapment of the suppression pool

a -,

2 water in the area'directT.y below the reactor vessel. That

3 is not part of the suppression pool.,

> / ,

#

4 DR. %0CAN: How did that water get there?
' ' '

5 MR. FIELDS: Out of the broken pipe, because you

6 pump' suppression pool water into the vacuum vessel that would

7 cool off the core. It ccmes out of the broken pipe and drops

s 8 -to the floor.
'

9 DR. ZUDANS: It's a long process. It is not instan-

10 taneoue.

11 MR. FIELDS: It's ?.ong process, correct.

12 DR. CATTON: Why don't they fill that dead space

13 up with concrete?

' (g) 14 MR. FIELDS: I think there's a recirculation pump,

15 down L..ere in casing and the -- it would be very difficult

16 to get at it to have it solid concrete.

17 What they have done instead to put enough water in
18 the upper pool dump to account for any loses here. It's just

19 in the specific method.

20 DR. CATTON: Along with that, all the problems that

21 are associated with having it up there that are being

22 discussed now.

23 MR. FIELDS: Well, they need to have the upper

24
(')3

pool dump, not only for the dead areas, but also to account
x.

25 for the -- to lesson the pool dynamic loads.

(^)v
L

- -
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ess

.,; -I .CHA'IRMAN PLESSET: Is there a comment back there?s;
2 MR'. EBBESON: My name 'is Bruce Ebbeson from
I

(D Stone and Webster. I represent the River Bend plant. I'm
)

not sure. It's not my area, but I just want to correct some-

5 -thing. I think yesterday somebody said that all of the

6 : plants have the upper pool dump.

I MR. FIELDS: All the Mark III plants.

I MR. EBBESON: I'm not sure that River Bend does.

' And we do have concrete in tha t annulus.

10 MR. FIELDS: They do have the upper pool dump.

II MR..EBBESON: I'm not sure.

II MR. RICHARDSON: That's correct. River Bend has

13 a -- where they don' t loose that . water. It returns back to
~

D 14 the suppression pool.

O MR. EBBESON: I'm not sure how it works. He do
,

16 hhve the concrete in that annulus.
U MR. FIELDS: The upper pool dump was basically to

II reduce the pool dynamic loads and if it isn't there, we'll

" check it out.

20 DR. ZUDANS: How to reduce the pool dynamic loads.

21 MR. FIELDS: By reducing the water level over the

22 top vent.

23 DR. ZUDANS: That's all right. So, if you got the

] water back, you wouldn't be loosing it. If you got the24

25 water back, as I understand River Bend or someone else has,
.
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f 1 in the suppression pool, you wouldn't need that.

')'

2 MR. FIELDS: The fact is that if you have an

3 initial submergence higher than seven and a half feet from

t.) 4 -- containments, the low definition that GE supplied for

5 genetic Mark III containments is no longer valid.

6 But if you don't loose the water and you have

"
7 seven and a half feet, then you may not need an upper pool

8 dump to retain -- recover the loss fluids.

9 DR. ZUDAN: Now we agree.

10 MR. FIELDS: Yec.

11 CIIAIRMAN PLESSET: Well, I think that maybe we

12 can terminate this discussion, if that's agreeable with you?

13 Are there any other comments.

() 14 MR. FIELDS: I'd like to go into, basically, the'

15 summary.

16 We would like to leave the ACRS with an idea of

17 how we're going to pursue the approach for resolution of

18, the pool dynamic loads. Now for the generic load definition,

19 we're going to examine GE's justification for the current

20 load definitions and where we find this current load defini-

21 tions not acceptable, we're going to propose alternative

12' acceptance criteria. He plan to do this in our draf t SER,

23 which we 'll get out in December of ' 30.

24 I should make another point. We're talking about-)
v

25 LOCA related pool dynamic loads and as Nelson Su mentioned --

A
Is)

1
-

- - , -
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1 DR.THEOFANOUS: You said '80.

2 MR. FIELDS: '81, sorry.

3 Nelson Su mentioned that the SRV loads will be,.-

''''
4 completely' finished by November. We will issue the conserva-

5 tive pool dynamic load for generic Mark III containments in

6 our MUREG which is scheduled for February of '82.

7 Grand Gulf has a schedule problem in that this

a schedule for the generic is not acceptable. So, we are going

9 to use the generic load criteria that have been found
,

10 acceptable at this time by the staff and for the other load

11 criteria, we're going to suggest a bounding approach so that

12 we can have a quick resolution because of schedule require-

13 ments.
73,

(_) 14 We would like to discuss with the ACRS the bounding!

15 approach that the Staf f is currently --

16 - For each of the loads that we still have problems

17 with GE, the 40 feet GE specification we have problems with.

Is .We're suggesting that Grand Gulf use the bounding approach

19 of 50 feet per second as the pool swell velocity and recalcu-

20 late the drag loads in both the solid and froth zones-

21 Show that the current impact specifications is

22 conservative, which we have preliminary information that they

23 can do for the solid water impact. They have done some

(~) 24 analysis to show that the 60 feet per second is still bounded
R.)

25 by the impact data for solid water.

/'^T .
'

'%)
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1 For froth impact on the on the HCU floor and also

2 the equipment on the HCU floor as the ACRS has -- is trying

3 to highlight, we want Grand Gulf to prov4de a bounding

4 specification namely 15 psi D is still under review by the

5 Staff. We want Grand Gulf to provide a grounding specifi-

6 cation and to show that the structure is impacted can

7 withstand this bounding load.

8 I should mention that the point that we're discussing

9 here today, we also provided to Grand Gulf and GE in a

10 meeting last night and we expect some feedback from Grand

11 Gulf early next week on this particular approach. Whether

12 or not they think we can meet it.

13 The froth drage on the ACU floor grading is tied

14 in with the pool swell velocity indirectly, but there are'
!

15 some other problems that are unique to Grand Gulf. We have

16 asked Grand Gulf to recalculate the Delta p across the HCU

17 floor using the Grand Gulf unique parameters.

18 The generic specifications, 11 psi, but because

19 of basically the elevation of the HCU floor, we feel that

20 this Delta P can be lower for Grand Gulf using tne same

21 conservative assumptions that we definitely find acceptable.

12 The biggest problem is basically we need a

23 conservative method for transferring the Delta p into a load

24 specification across the HCU floor grading. We have done
-

25 some preliminary examination of this ef fect and we think that
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. I we.see a way out. We think we see a method for transferring
~)
'~'

2 this load into a Delta P.

3 Now, the GE specification of using a total area
(-
'
'J- 4 of 11 psi is definiteiy conservative. We have no problems

.5 with that. Grand Gulf, however, cannot use that load, becaus e

6 they're grading swell will start --

7 DR. ZUDANS: It is conservative because I under-

3 stood that you have a great part of that support is solid

9 concrete surface.

10 MR. FIELDS: We 're talking about the grating only.

33 Grating experiences only a drag load, not an impact load.

12 The impact load from the HCU floor is still under investi-

13 gation and the approach we are taking for Grand Gulf is to

() 14 try to arrive at a bounding-impact for the froth on the HCU!

15 floor and then design against it.

16 DR. ZUDANS: Then what happens for the solid

17 concrete portion after the impact load?

13 MR. FIELDS: It will fill an 11 psi drag load.

19 11 psi static drag load.

20 DR. ZUDANS: Because of the grating resistance,

21 right?

22 MR. FIELDS: Because of the bottom of the upper

23 HCU floor.

N, 24 CHAIRMAN PLESSET: I'll have to explain it to Dr.
(V .

25 Zudans.
.

O+:J

:
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~ '
' DR. ZUDANS: No, you don't have to explain it. I

,

.s

2 understand it. I jast want to make sure that the whole thing
I is taken'into consideration.c 3

L '

~4 MR. FIELDS: Again, I would like to emphasize that

5 we feel that we difinitely have a path of resolution for the

'frot's drag on the HCU floor gratings and of course that would
ease our concerns about the equipment on the HCU floor grating.

8 There are a couple of areas on the condensation and
9 chugging load specifications -- real small areas that we

IC would like to see cleaned up. And basically for the

II condensation oscillation, we would like Grand Gulf to
.

12 evaluate the significance of the low frequency excedients

II that the CO forcing function that was calculated using the
,7.,

" ('m/ 14+
60 percent break area had.

15 We discussed this yesterday af ternoon that the

16 fact that this was not bounded by the CO DBA des.ign forcing

"
' function.

18 Two methods come to light. One, it is possibly

19 bounded by the pool swell design load and the low frequency

20 which is what we're concerned about. The other is the

I low frequency content is not really a significant structural
22 impact on structures and this is really really low frequency
23 . So, we're asking Grand Gulf to come back with a.range.

/~'T 24(_/ plant unique look at this particular load.
25 Also, the CO parameters that have significance

[) '

v

===

s

I
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1 in determination of the frequency, the mass flux, the air

-2 cont'ent and the pool temperature -- we would like Grand

3 Gulf to assure us that the parameters at Grand Gulf, because
'

''' 4 of the slightly 'different design are bounded by the GE

5 sensitivity study. Grand Gulf has a slightly larger drywell

6 volume. .They could have possibly slightly higher mass fluxes .

7 For completeness sake, we would like them to make this parti-

8 cular area of review.

9 Chugging? There was a data point in experiments

10 that exceeded the chugging design specification in the 30 to

11 40 hertz range for the weir wall. GE has told us that there

12 is no structural significance. Grand Gulf has also told us

13 this. It's basically just something that they had to put

x(),. - 14 down in writing.
. ,

15 And that's all I have to say about the approach

16 that the staff is pursing for resolution of this issue, both

17 with GE and Grand Gulf. The full committee meeting will

18 of course, here more about the Grand Gulf unique approach

19 to full dynamic loads.

20 That's all.

21 MR. KUDRICK: I believe that concludes our portion

22 of the agenda. Unless there are some individual questions

23- still outstanding.
~

(~N 24 CHAIRMAN PLESSET: Could we get copies of this
- (J.

25 last outline?

,. .

,

4
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29's
I

[Vl 1 MR. FIELDS: Sure.

2 CHAIRMAN PLESSET: You're planning to come into

f"3 3 the full committee at the' October meeting of the fu'l

x)
4- committee?

5 MR. FIELDS: I'm sure that you'll be asking for

6 our presence.

7 CHAIRMAN PLESSET: That's on a Thursday, right?

8 Well, I think we'll see some of you again on

9 October 15th and until then, we'll just adjourn.

10 (Whereupon, at 12:10 p.m., the meeting was

11- adjourned.)
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ACRS FLUID DYNAMICS SUBCOMMITTEE MEETING' SEPTEMBER 24-25, 1981
SAN FRANCISCO, CA

- TENTATIVE SCHEDULE OF PRESC .TATIONS -

PREELNTATION+ ACTUAL

TIME TIME

SEPTEMBER 24. 1981

1. INTRODUCTION - M. P oiSET, CHAIRMAN 10 min 8:30 am

II. NRC INTRODUCTION

A. Background of Mark III Program 60 min 8:45 am
J. Kudrick (NRC)

B. Current Status - M. Fields 30 min 9:45 am

- BREAK - 10 min 10:15 an.

III. GENERAL ELECTRIC MARK III TEST FACILITY *
GE (PERSONNEL) 10:25 am

b A. Overview 15 min

B. Full Scale Tests 20 min

C. 1/3 Scale Tests 20 min

D. 1/9 Scale Tests 20 min

E. Data Interpretation 60 min

F. Summary 10 min

- LUNCH - 60 mi n 1:00-2:00 pm

IV. LOCA LOADS (BNL) 2:00 pm

A. Pool Swell Velocity 50 min

B. Impact Loads 30 min
'

o C. Condensation Osc111atin (CO) Loads 45 min

-'' D. Chugging loads 45 min

V. RECESS 5:30 pm
_

-)
* NOTE - Portions Of This Session Will Be Closed To Protect Proprietary Information.

+ Includes time for Subcommittee questions / discussion
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- TENTATIVE SCHEDULE OF PRESENTATIONS -

PRESENTATION + ACTUAL
TIME TIME

SEPTEMBER 25, 1981

VI. RECONVENE - M. PLESSET, CHAIRMAN 5 min 8:30 am

VII. SURMERGED STRUCTURE LOADS (BNL) 8:40 am

A. Jet Loads 30 min

B. Air Bubble Drag Loads 30 min

VIII. POOL THERMAL STRATIFICATION (BNL) 20 min

IX. FLUID STRUCTURE INTERACTION EFFECTS (BNL) 20 min

'^1 - BREAK - 10 min 10:30 am
m)

X. SAFETY-RELIEF VALVE (SRV) LOADS 10:40 am

A. Overview - T. Su (NRC) 15 min

B. Tripower Mark III Inplant Tests - T. Su 30 min

C. Multiple Valve Bubble Phasing - 30 min
C. Economus (BNL)

D. SRV Loads Reduction Factor - C. Economus 30 min

- LUNCH - 60 min 12:30-1:30 pm

XI. KARK III CONTAINMENT MODIFICATIONS 1:30 pm

A. General Plant Design (GE) 30 min

B. Grand Gulf Design (MP&L) 30 min

e' XII. GRAND GULF IN-PLANT SRV TEST PROGRAM (MP&L) 30 min 2:30 pm

XIII. SUMMARY OF MARK III PROGRAM (NRC) 30 min 3:00 pm''

XIV. SUBCOMMITTEE DISCUSSION 30 min 3:30 pm
-

XV. ADJOURN 4:00 pm
,

+1ncludes time for Subcommittee questions / discussion
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MARK III CHUGGING LOADS -

||g DESCRIPTION AND BASIS

DYNAMIC PRESSURE FLUCTUATION APPLIED DIRECTLY TO WETTED BOUND-

ARIES

WEIR WALL.

TOP VENT.

DRYWELL - BASEMAT - CONTAINMENT WALL.

IDEALIZED PRESSURE WAVE FORMS

PRECHUG UNDERPRESS11RE.

~J PRESSURE SPIKE / TRAIN.

POST-CHUG OSCILLATION.

RANGE OF DURATION AND/0R FREQUENCY CONSIDERED.

SPATIAL DISTRIBUTION - BOUNDING FIT OF MEASUREMENTS.

LOCAL LOADS USE PEAK OBSERVED VALUES.

GLOBAL LOADS USE IN-PHASE CHUGGING WITH MEAN OF OBSERVED VALUES

TOP VENT AND WEIR (39 CauGS)

DRYWELL AND CONTAINMENT (113 CHUGS)

BASIS - FULL-SCALE SINGLE CELL IEST DATA
,

MULTIPLE VENT EFFECTS EXAMINED VIA 1/9-SCALE IESTS - SUBSTANTIAL
'~'

PHASING DEMONSTRATED.

.,

,
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MARK III CHUGGING LOADS -

STAFF EVALUATION

9
SUBSTANTIAL CONSERVATISM DEMONSTRATED IN MANY AREAS. CONSERVA-

TISM STEMS FROM:

PRESSURE WAVE FORMS - IMPULSE AMPLIFIED.

CONSERVATIVE SELECTION OF DATA-P0OL TEMPERATURE.

LOAD APPLICATION - TOP VENT LOADS.

SPATIAL DISTRIBUTION.

MONTE CARLO SIMULATION SHOWS LARGE MARGIN RELATIVE TO

DESIGN FOR SYMMETRIC LOAD CASE. (GLOBAL LOADS).

SOME CONCERNS:

() WEIR WALL EXCEEDANCE (30-40 Hz).

ABSENCE OF ASYMMETRIC CHUGGING LOAD.

RESOLUTION (IN PROGRtSS)

WEIR WALL EXCEEDANCE DOES NOT HAVE STRUCTURAL SIGNI-

FICANCE.-

ASYMMETRIC CHUGGING LOADS IMPLIED BY MONTE CARLO SIMU-

LATION MAY BE BOUNDED BY ASYMMETRIC POOL SWELL LOAD.

,-,

i
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c
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$ MARK III CO LOAD METHODOLOGY - DESCRIPTION

DYNAMIC PRESSURE LOADING APPLIED TO WETTED BOUNDARIES.

SOURCE (TOP VENT) PRESSURE SPECIFIED AS FUNCTION OF

TIME FOR ENTIRE C0 DURATION.

ATTENUATION FACTORS ESTABLISH DISTRIBUTION OF PRESSURE

AWAY FROM SOURCE.

TIME DEPENDENCE ENTERS VIA TIMEWISE VARIATION OF G,

.3 C AND I .3 p
\ /

DBA VARIATION OF G, C AND I USED FOR DESIGN.g p

BASIS - 1/3 SCALE PSTF TESTS.

n
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{ c ch.we
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DEVELOPMENT OF CO LOAD DEFINITION ;

PRESSURE HISTORY IS SINUSOIDAL WITH AMPLITUDE (PPA) AND

FUNDAMENTAL FREQUENCY (F) CONSIDERED TIME DEPENDENT.

.' REGRFSSION ANALYSIS OF 1/3 AREA SCALE DATA YIELDS

PPA 173=f(G,C,T)3 p

F1/3 =[(G,C,T)3 g

SCALING LAWS USED TO CONVERT PPAlf3, F1/3 T PPAFS, FrS'
-.

'' POTENTIAL FLOW ANALYSIS DETERMINES ATTENUATION FACTORS,

FOR ALL SCALES.
,

PLANT ANALYSIS FOR DBA DETERMINES G(tb C (0 , T (h .
3 p

THREE HARMONICS ADDED.

,
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QUESTION NO. 4 (FIRST ROUND)

* IN ANY PARTICULAR STRUCTURE, STRESS IS PRO-

PORTIONAL TO P x DLF.max

2 CALCULATE P x DLF USING GESSAR II (115t4Ax

PSI, 7 MSEC).

e CALCULATE P x DLF llSING MARK II A.C.max

({]) (NUREG-0487), WITH V 0F MARK III POOL AND

PULSE DURATIONS APPROPRIATE FOR MARK III.

.

a IF GESSAR II P x DLF GREATER THAN MARK IImax

P x~DLF, SPECIFICATION IS BOUNDING.
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CURREt!T STATUS

OF

MARK III POOL DYNAMIC LOADS

'

_

.

O '

MEL B. FIELDS
'

CONTAlilMENT SYSTEMS BRANCH

NUCLEAR REGULATORY COMMISSION

.
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MARK III OL REVIEW'

MILESTONES

h 5/80 - NrC QUESTIONS ON SRV MONTE CARLO APPROACH TOo

PilASING SENT TO GE-

o 11/80 - NRC QUESTIONS ON LOCA-RELATED POOL DYNAMIC

LOADS SENT TO GE

o 11/80 - AMEN'DMENT 1 TO GESSAR-II CONTAINING RESPONSES

TO NRC QUESTIONS ON SRV PHASING

o 5/81 - NRC QUESTIONS ON SRV LOAD REDUCTION FACTOR SE|"T

TO GE _ j
,

U o 6/81 - AMEiiDMENT 2 TO GESSAR-II CONTAINING RESPONSES

TO NRC QUESTIONS ON LOCA-RELATED POOL DYNAMIC

LOADS

o 9/81 - NRC POSITIONS ON LOCA-RELATED POOL DYNAMIC LOADS

SENT TO GE

o 11/81 - ISSUE NUREG ON SRV POOL DYNAMIC LOADS

o 12/81 - ISSUE DRAFT SER ON LOCA-RELATED POOL DYNAMIC LOADS

o 2/82 - ISSUE NUREG ON LOCA-RELATED P0OL DYNAMIC LOADS

0 -

_

.,
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8
NUREG ON MARK III LOCA-RELATED

POOL DYNAMIC LOAD CRITERIA

WILL INCLUDE:

o DESCRIPTION OF THE MARK III LOCA-RELATED

HYDRODYNAMIC PHENOMENA

o DESIGN LOAD SPECIFICATION FOR EACH PHENOMENA
~

g
G

o EVALUATION OF EACH DESIGN LOAD SPECIFICATION

o ALTERNATIVE DESIGN LOAD SPECIFICATIONS (IF
NECESSARY)

.

|

0
_

O
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REVIEW APPROACH

USE GESSAR-II STANDARD 238 NUCLEAR ISLANDo

AS MODEL

o POOL DYNAMIC DESIGN LOAD DEFINITIONS ARE

CONTAINED IN APPENDIX hu 0F GESSAR-II

THESE LOAD DEFINITIhS ARE APPLICABLE TO-

o
7,

ALL MARK III PLANTS

h .

-.

O

_ - _
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P0OL SWELL LOADS
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MARK'IIIg
POOL SWELL LOADS

LOAD DEFINITION
. ,

.

LOAD VALUE
.

o POOL BOUNDARY DRYWELL 21.8 esto

- ~ '~ - _ . J __ CONTAINMENT = 10 esID_ _ _ __ ,

O .

~

o WATER VELOCITY, 140 FPS (CONSTANT)

TYPICAL DRAG LOAD - 20 esI-

o BREAKTHROUGH. HEIGHT la FT .

'

'
'

o FROTH VELOCITY 50 FPS

- TYPICAL DRAG LOAD - 10 PSI

i

|

|

.

8|

_

_

O '
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P0OL SWELL LOADS
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LICENSING ISSUES

POOL SWELL VELOCITY

o CURRENT GE SPECIFICATION IS I40 FT/SEC

o STAFF'S JUDGEMENT IS THAT 6Q FT/SEC IS
_

O A CONSERVATIVE VALUE

SCALING RkLATI0tlS ARE BEING PURSUED BYo

GE AND THE STAFF TO RESOLVE DIFFERENCES

.

8
_

O



"CONTAINS GENERAL ELECiRic LOMPANY*

PROPRIETARY INFORMATION"*

.

GESSAR II IMPACT SPECIFICATIONS

S
FROTH

IMPACT

15 PSI A TI
11' |

| HCU FLOOR

100 MSEC > TRANS.
'

3 , Y' --_________/
A

115 PSI /
n FLATS
v

60 PSI J BULK
18't IMPACTPIPES

.

? 7 MSEC Y S-

0
19' ,N=0,
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LICENSING ISSUES ;-

O
FROTH DRAG ON GRATINGS

'

AT THE HCU FLOOR

o GE SPECIFICATIONS IS 11 esto

o LOAD TO BE APPLIED TO TOTAL AREA 0F GRATING

.

o GRAND GULF APPLIED LOAD TO SOLID AREA 0F GRATING

~

o WITHOUT MODIFICATIONS, HCU FLOOR GRATINGS AT GRANDq
GULF CAN WITHSTAND 3.5 PSID WHEN LOAD IS APPLIED TO |

''

TOTAL AREA

o STAFF AND GRAND GULF APPLICANT CURRENTLY PURSUING

METHODS OF RESOLVING THIS PROBLEM

-

_
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MARK III ,

8
~

P0OL SWELL IMPACT LOADS _

LOAD DESCRIPT1011

'

o SEQUENCE OF EVENTS

- WATER LIGAMENT IMPACTS COMP 0NEPTS

- THEN WATER DRAG OCCURS

- FROTH IS FORMED AND IMPACTS COMPONENTS

- THEN FROTH DRAG OCCURS _
_

.

o WATER IMPACT AND DRAG OCCURS FOR STRUCTURES{')
118 FT ABOVE THE INITIAL POOL SURFACE

o FROTH IMPACT AND DRAG OCCURS FOR STRUCTURES

219 FT AB0VE THE INITIAL POOL SURFACE

o FOR STRUCTUREb BETWEEN 18 AND 19 FEET .

TRANSITION IMPACT LOAD CRITERIA ARE APPLIED

0
..

'n '

N_]

t
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MARK III
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POOL SWELL IMPACT LOADS
''

h POOL SWELL IMPACT AND DRAG ,
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||| MARK III
.

.

LOAD DEFINITION

POOL SWELL IMPACT LOADS

LOADS VALUE

o WATER IMPACT ON BEAMS 115 PSI-_
- o WATER IMPACT ON PIPES 60 PS!

o WATER DRAG (BEAM) 22 PSI

o FROTH IMPACT 15 PSI

o FROTH DRAG (BEAM) 10 PSI
.

9
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O
O
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PRUTH IMP 1NGEMENT*
'

1s -

CALCULATED FROTH
TWOfHABE FLOW AP-

_l
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NOTES:
.

8 -

DATA BASED ON HCU FLOOR LOCATED AMROXIMATELY
20 ft ABOVE MOL SunFACE OfWu

i.

.

.

0
3.0 4.0 8.0 8.61.8 1.8 2.0

,

TIME (sec) .

.

Loads at ilCU Floor Elevant4on Due to Pool-Swell
Froth Impact and Two-Phase Flow-

,

' 'p, -
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.
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LICENSINGilSSUES

POOL SWELL IMPACT LOADS
.

'

IMPACT LOADS ARE UllDER IN1/ESTIGIATIONo

BECAUSE:
- I

-

1) P0OL VELOCITY OF 40 FT/SEc MAY NOT

BE BOUNDING :

2) IMPACTDURATIONMAYBEHOM0dSEilVATIVF,

1

0 -
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MARK III

CONDENSS. TION OSCILLATIONS
'

i

PHENOMENA DESCRIPTION ,

i

i

o OSCILLATING PRESSURE ON SUPPRESSION

P0OL WETTED BOUNDARIES _ f
.

g'
o CAUSED BY MOVEMEt'T OF CONDERSATION'''

INTERFACE AT THE VENT EXIT I

o INTERFACE MOVEMENTS CAUSE POOL

MOVEMENTS

'

o LOAD DEFINITION GENERATED FROM THE 1/3
'

SCALE DATA

r

0 ,

_

_
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CONDE!! SAT 10ft OSCILLAT102
i
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POOL $ WELDCONDENSATION OSCILLATION | CHUGGING

_

~ |.

O ,&
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_-,- -n

g0 30
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j TIME AFTEa LOCA (SEc)

TYPICAL CONTAINMENT WALL

PRESSURE IIME HISTORY
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'O LOAD DEFIlllTI0li
' '

C0 FORCING FUNCTIO" WAVE FORM

DRYWELL WALL

10

8, . _

6 _

4 . .
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CONDENSATION OSCILLATION |
!

LICENSING ISSUf.S

o FREQUENCY SCALING (F 1/Dygg7)
'

, -

o EFFECT OF VARYING INITIAL PLANT

PARAMETERS

o HIGH FREQUENCY DATA NOT BOUNDED BY
_ .

O C0 LOAD SPECIFICATION

.
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MARK 111

0 CNUss1Ns ton 0S .

-

DESCRIPTION

. LOCA PHEtl0MENA

. STE(M CONDENSATION

. LOW MASS FLUX

.INTERMITTANTCLEIRINGOFTOPVENT
'

O
.. PRODUCES DYNAMIC. LOADS

. TOP VENT

. WEIR ANNULUS.

. POOL BOUNDARY

g .

-.
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MARK III,
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C''

CHUGGING LOADS

LOAD DEFINITION'

U)
,-
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CHUGGING LOADS

LICENSING ISSUES

o EXPERIMENTAL WEIR WALL CHUG EXCEEDS DESIGN

VALUE IN 30-40 Hz FREQUENCY RANGE

o SPACIAL DISTRIBUTION ON WETTETL BOUNDARIES

(] DURING THE CHUGGING PHASE NEEDS FURTHER !

JUSTIFICATION
.

o ASYMMETRIC CHUGGING LOAD NOT DEFINED

o CHUG SOURCE STRENGTH SELECTED NEEDS FURTHER

JUSTIFICATION .

0 ,

_. p
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MARK III

SUBMERGED STRUCTURE LOADS

o LOCA WATER JET

o LOCA AIR BUBBLE LOAD
_

!-

.

C NDENSATION OSCILLATION LOCS |_O
o CHUGGING LOADS

.

_
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AENDA
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g SEPTERER 24,1981 TIE

I. INTRODUCTIW - M. PESSET, WAIRW1 8:30A.M.

II. NRC INTRODUCTIW

A. BACKGR030 0F PARK III PR% RAM 8:45A.M.

J. KUDRICK (NRC)

B. CURRENT STATUS - M.' FIELDS 9:45A.M.

-BREAK-

III. EERAL ELECTRIC f%RK III TEST FACILITY

E (PERSWNED 10:25 A.M.
(''' s

A. OERVIEW

B. PJi SCAE TESTS

C. 1/3 SCAE TESTS

D. 1/9 SCAE TESTS

E. DATA INTERPRETATIm1

.

F. SlWARY .

- LU101 - 1:00-2:00 e.M.-

IV. LOCA LQ4DS (BND 2:00P.M.

A. POOL ShELL \ELOCITY - A. SWIN

B. IIPACT LQ@S - G. PAISEg
C. CWDENSATIW OSCILLATIW (CO) LGES - C, ECUDDS

D. GUGGING LQ@S - C. ECGDDS

(_')
V. REESS 5:30P.M.
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S9'TEIBER 25,1981 TIE-

VI. ECWVBiE - M. PESSET, WAIRi%'l 8:30 A.M.

$ VII. SlEERGED STRUCTUE LOADS GNL - G. BIB 4K0eKI 8:40 A.M.

A. JET LMDS
.

B. AIR BUBBE DRAG LMDS

VIII. P0"t THERML STRATIFICATIm GND - C. ECWWUS

IX. FLUID STRUCTURE INTERACTIW EFECTS (BND -

- C. ECW0FUS

- BREAK - 10:30A.M.

X. SAETY ELIEF VALVE (SRV) LMDS 10:40 A.M.

A. OVERVIEW - T. SU (NRO,,

B. TRIP 0ER f%RK III INPlAT TESTS - T.' SU''

C. FULTIPE VALVE BUBBE PHASING GND -

C.ECGDUS

- Llilm - 12:30-1:30 P.M.

XI. f%RK III CWTAINENT FDDIFICATIWS 1:30P.M.

A. GBiERAL Pl#T DESIG - M. FIELDS

B. GRAND GULF DESIG1 (FP&D

XII. GPA'4D GULF IN-plait SRV TEST PROGP#1 (FP&D 2:30P.M.

XIII. SlPIMR( OF f%RK III PROGRAM (NRO 3:00P.M.

XIV. StBCG11TTEE DISCLSSIW 3:30P.M.
'

XV. ADJOUR1 4:00P.M.
..
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ACFG EETING STT'ARYg
DATE ESCRIPTION

PAY 9,1974 GRAND Gulf FULL C@filTTEE

EEfBER 29-30,1975 PARK I, II, III POOL IMW11C LOADS
.

JANUARY 31,1978 PARK III TEST PROGP#1

PAY 23,1978 l' ARK II POOL DWWilC LOADS

N00BER 29-30,1978 PARK II POOL IMWilC LOADS

O''
SEPIDBER 13-14,1979 FARK II POOL IMAMIC LOADS

'

APRIL 29,1981 l%RK II POOL IMWilC LOOS

JULY 1981 PARK II POOL DYiWilC LOADS-
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# 0 STEAM DiUGGING.

.

8
~
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() fK III OVERVIDI
L)

BWPS/FK III C01EPT TAKEN TO ACRS 1972
-

.

f1( Ill TEST PROGPAM 1973-1975.

11B3 FD[EL CuiFIPFATIG4.

#5701-5703~

2B4 POOL SELL (AIR)
'

.

#5705-5706

3B4 CQWERT T01/3 AEA SCAE VENT SYSTEM |
,, .

U i

6B4 POOL SELL (SlEAM & LIQUID) |.
,

#5801-5804

1B5 POOL SEli (SATURATED STEA9.

#5805
,

6BS POOL SELL (AIR).

#5806

. EDO 11314-08 StBMITIED (LGO DEFlfilT101 EPORT) 7B5

ESSAR - PDA NO 1 GRA*iTED 12H5.

8 .

ESSAR - PDA NO 1 C0iDITIQiS IUDED 7B6-6B7.
_.

C')v
i
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.

ESTING SINE

CPSTAGE

RJLL SCAE TESTS (PSTB TO ItESTIGATE 010rf31Nsc,

16 SCAE TESTS (PSTR TO INVESTIGATE SEAM C00El-.

SATION.

O

. 1/9 SCAE TESTS (PSTR TO INVi.STIGATE I4JLTI-VBff

EFECTS.

8 -

_

O

- _-
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M( III OHVIEW

ADDITIGML M( III CmFIWATORY TESTS.

1206 1/3 SCAE PSTF,

#5807

2H8 RJLL SCAE ~
'

.

#5707

IIH8 ICQ FEV 1 (1/3 SCAtB.

. 10H8 ICLR EV 2 (FULL SCAE)

5B9 MJLTIET !.

'

#6002-6003

. 1199 ICLR EV 3 0'iJLTlHT #6002)

'

. ADDITIUML SRV X-0TN0iER TESTS
1

5H9 CADRSO PHASE I TEST EPORT sg.

5/80 CA0FSO PPME 11 TEST EPORT.

C
..
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SEPiUBER 25,1981 TIE

VI. ECW\UE - M. PESSET, DiAIRWV1 8:30 A.M.

8 Vll. SU3ERGED STRU:TUE LGE GNL - G. BIBiKDEKI 8:40 A.M.

A. JET LG1DS
.

B. AIR BU33E DPAG L(KDS

Vill. POOL 111ERML STRATIFICATim GI1D - C. ECm0NLG

IX. FLUID STRD:TUE IRiEPACTION EFECTS GND -
.

C. ECWTUS_

- BREAK - 10:30 A.M.

X. SAETY ELIEF VALVE (SR\0 LGE 10:40 A.M.

A. OVERVIEW -M (NRO
B. TRIP 0ftR f%RK Ill Ifi?lRiT TESTS -I. SU

C. ICLTIPE VALVE BU3BE PriASIf1G GI1D -

C. ECWTiS_

- LlI DI - 12:30-1:30P.M.

XI. IMRK Ill CWTAINIM IODIFICATIWS 1:30P.M.

A. EEPAL PLRiT ESIGi - M. FIELDS

B. GP/40 GULF DESIG1 (IP&O

XII. GPA'O GULF IN-PLAIT SRV TEST PR03P/fi (IP&D 2:30 P.M.

XIll. SLNMRf 0F f%PK 111 PRD3P/01 (fiRO 3:00P.M.

XIV. SLBClfl11TTEE DISCLSSIW 3:30 P.M.
~ ,

'

XV. ADJ00R4 4:00 P.M.

(
'

-



( ,.
-.

GRAND GULF NUCLEAR STATION
O~ IN PLANT TESTING

S

.

**

O BACKGROUND

0
TEST DESCRIPTIONS

O
PRESSURE MEASUREMENTS

0
ACCELEROMETER MEASUREMENTS

0
SCHEDULE

O
CONCLUSIONS

. _ . -_ . - -,

O
|

l

| O

_ . _ . 1se r
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BACKGROUND

0
NRCINDICATEDINREVIEWOFGESSAR-238NUCLEARISLN4DAPPLICATIONTHATVERIFICATION
0F QUENCHER LOADS WOULD BE REQl' IRED BY THE FIRST PLANT REFERENCING THE GESSAR8 NUCLEAR ISLATO DESIGN.

O
NRC IfDICAiED TIJAT A PROTOTYPICAL TEST WOULD BE REQUIRED FOR EACH TYPE OF CONTAIN-
toft STRUCTURE (I.E. CONCRETE AND STEEL).

O
KU0SHENG PLANT RECENTLY CmPLETED IN PLANT TEST WITH OBJECTIVE OF DEMONSTRATING -

SIGNIFICANT REDUCTIONS IN STRUCIURAL RESPONSE AND THEREFORE REDUCED LOADS TO
PIPING #1D EQUIPfENT.

O
KU0SHENG AND GRAND GULF ARE REINFORCED CONCRETE CONTAINMENTS.

O MP8L PPESENTLY HAS PLANS FOR IN PLANT TESTING.IN ADDITION, MPRL IS REVIEWING
( ~ ''; KU0SHENG DATA AND ITS APPLICABILITY TO GRAND GULF TO DETERMINE IF
'v' ADDITIONAL TESTING IS NECESSARY.

- - .- . - ..

O
.

o
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TEST DESCRIPTION
p
\ .,J~

0 6 SINGLE VALVE ACTUATIONS (SVA)S
0 6 CONSECUTIVE VALVE ACTUATIONS (CVA)

0 7 MULTIVALVE ACTUATIONS (MVA)

.

0 1 EXTENDED VALVE ACTUATIONS (ESVA)
'

o 27 PRESSURE SENSORS

3tl STRAIN GAUGES

16 TEMPERATURE SENSORS

Ill ACCELEROMETER CHANNELS IN 17 LOCATIONS

. . . ..

O
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MPL-01-008
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__

PLS

9 1" MIN. ,

| .

-.s ) + (,;...... _. .. 3
\ PE4 LOCATED BEFORE FIRST ROW OF

() HOLES. El" FROM QUENCHER. A-
.

DETAIL A -

,

P13 AND Pt4 ME ASURE
QUENCHER INTERNAL
PRESSURE

P
%

~ -,_

1 .' NORMAL WATER* -

LEVEL (LOW) .

, , . E L. Ill *- 4"-'
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Sl'- a, TO 11. OF COMTAINMENT

O -

Figure 4-2. SUPPRESSION POOL PRESSURE SENSORS - nutechELEVATION VIEW
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EVALUATI0NS
.

.-

0 DEC. 31 FUEL LOAD

O APRIL 10 TEST AT 50% POWER
_,

0 JUNE 15 QUICK LOOK REPORT

0 SEPT. 1 FINAL REPORT

..
**

C0NCLUSIONS

0 TEST PROGRAM, AS DEFINED IS CONSIDERED SUFFICIENT TO PROVIDE A DATA
BASE FOR EVALUATION OF LOAD DEFINITIONS,

\q
,

,

_/

0 SIGNIFICANT CONSERVATISMS THOUGHT TO EXIST IN THE STRUCTURAL MODEL
RESULTING IN ADDITIONAL SAFETY MARGINS.

O MP&L WILL COMPLETE EVALUATIONS OF KU0SHENG DATA IN EARLY OCTOBER AND,
IF APPROPRIATE, MEET WITH NRC STAFF AT THAT TIME WITH THE OBJECTIVE
OF DELETING FURTHER TEST PLANS.

- - . _ _ ,

U,
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SIf1ILARITY BETWEEN GRAND GULF AND KU0SHENG
1.

WITH REGARD TO IN PLANT TESTING |

REF. NUREG 0763
,

IMJ 9/17/81

QUENCHER DEVICE GEOMETRY:

BOTH X-QUENCHERS
IDENTICAL ARMS AND HOLE PATTERN

.

.

BUBBLE PRESSURE PARAMETERS:

18.2 PSI CVA DESIGN VALUE FOR GRAND GULF
16.6 PSI CVA DESIGN VALUE FOR KU0SHENG

STEAM FLOW PER LINE AREA

I- FLOW RATES IDENTICAL WITH NO IMPACT ON PREDICTED PRESSURES.
LINE DIAMETER SIZE IDENTICAL.j

QUENCHER / POOL GEOMETRY

5'-0" DRY WELL TO QUENCHER (_ BOTH UNITS
D'-0" ARM tTO FLOOR 660s BOTH L' NITS 60 0 sd7 N 6'

. ' }Q" P0OL DEPTH S NWL GGNS-

. -4 POOL DEPTH 8 NWL KU0SHENG

CONTAINMENT CHARACTERISTICS
' "

'

REI FORCED CONCRETE C0NTAINMENT BOTH UNITS DRYWELL AND PEDEST L
0F SIMILAR CONSTRUCTION PLATFORMS AND FLOORS SIMILARLY LOCATED.

THIS DATA IS PRELIMINARY AND IN SUMMARY FORM. DETAILS TO BE DEVELOPED
AND DISCUSSED WITH NRC STAFF IN NEAR FUTURE.

O

V

-.
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MARK III MODIFICATIONS |
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MARK III MODIFICATIONS

I

OBJECTIVE - DETERMINE EXTENT OF PLANT MODIFICAT10NS I

MADE DUE TO CHANGES IN GENERIC MARK III

POOL DYNAMIC LOAD CRITERIA

METHOD - SELECTED 4 PLANTS FOR EXAMINATION: <

CLINTON 182 - OL STAGE UNIT 1 80% COMPLETE
' ~~

RIVER BEND - OL STAGE -35% COMPLETE .

=O BLACK FOX - CP STAGE

ALLENS CREEK - CP STAGE
.

{
*

,

!
i

g'a
,

!..

O |
r

i|
.

i
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S
. MARK III MODIFIC TIONS

CLINTON 182 |

o SUPPRESSION POOL LINER STRENGTHEN

o GENERALMODIFICATIONOFHC0 FLOOR,

EQUIPMENT MOVED FROM GRATING ONTO CON-

CRETE, PIPING RAISED

- o SRV PIPING AND SUPPORTS M0 IFIED, ECCSf',
^ '

SUCTION STRAINERS AND SUPPORTS REDESIGNED
{

o POLAR CRANE GIRDERS AND BRAKETS REDESIGNED f
,

o GENERAL UPGRADING 0F PIPING, PIPE SUPPORTS 1

i

f
'x ,

.

|

|
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MARK III MODIFICATIONS.

RIVER BEND
,

o STEEL HOOPS AND STIFFENERS ADDED TO OUTSIDE

OF FREE-STANDING STEEL CONTAINMENT, UP TO THE
''

ELEVATION OF THE SUPPRESSION-POOL SURFACE

[') {~~

o WILL FILL THE ANNULUS BETWEEN THE CONCRETE

fSHIELD BUILDING AND STEEL CONTAINMENT WITH

CONCRETE TO A LEVEL 5 FEET AB0VE SUPPRESSION !

P0OL SURFACE
.

i

!
t

O Io q

___ |1,

, - |
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MARK III MODIFICATIONS
!

BLACK FOX 132

o MODIFIED STUD PATTERNS ON WEIR WALL
'

,

i

o MAY ADD STIFFENERS TO FREE-STANDING STEEL {.

;_- O C0!ITAINMENT
o

o WILL FILL THE ANNULUS BETWEEN THE CONCRETE )
SHIELD BUILDING AND STEEL CONTAINMENT UP TO A !

LEVEL OF 25 FEET AB0VE SUPPRESSION POOL BOTTOM
|

O
'

LJ'
'

'

-

:
.

;

;

|

. I
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MARK III MODIFICATIONS

!ALLENS CREEK

o ADDED VERTICAL STIFFENERS TO OUTSIDE OF FREE-

STANDING STEEL CONTAINMENT IN THE SUPPRESS 10tl ;
~

P0OL REGION
-

.O
o MODIFIED DOME DESIGN FROM ELLIPS0 DIAL TO

f

HEMISPHERICAL

o RELOCATED ALL PIPING OUT OF SOLID IMPACT AREA ,

i

I

.

\)
.

|

.
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GE CROSS QUENCHER SRV LOAD METHODOLOGY -

DESCRIPTION

9
APlLICATION - STRUCTURAL DESIGN.

DYNAMIC PRESSURE LOADING APPLIED DIRECTLY'TO WETTED BOUNDARIES.

IDEALIZED PRESSU.RE SIGNATURES - DAMPED RAYLEIGH BUBBLE.

FREQUENCY CONTENT - DOMINANT BUBBLE FREQUENCY (DBF) ARBITRARILY

RANGED FROM 5 TO 12 Hz.

PEAK PRESSURE AMPLITUDE (PPA) - FUNCTION 0F PLANT PARAMETERS AND
OPERATING CONDITIONS - STATISTICAL MODEL OF. SMALL (0.1), LARGE

(0.5) AND IN-PLANT (1.0) TEST DATA - (95-95) CONFIDENCE LEVEL.

SPATIAL DISTRIBUTION

2 7L, PLATEAU( )

1//2, ATTENUATION

"LIf4E OF SIGiiT" CUTOFF

ABOVE 3/Il POOL LINEAR DECAY TO ZERO AT POOL SURFACE

MULTIPLE VALVE EFFECTS

SYNCHRONOUS BUBBLE OSCILLATIONS

SRSS INDIVIDUAL CONTRIBUTIONS

" CUTOFF" AT PPA

.

( )
i.

f-

xs

6 c- , .c.
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GE CROSS QUENCHER SRV LOAD METHODOLOGY -

ks) DESCRIPTION
,

(CONTINUED)

'

[QAD CASEE

SVA AT LON' POOL TEMPERATURE.

CVA AT ELEVATED POOL TEMPERATUPE.

Tw6 ADJACENT (FIRST) AT LOW POOL TEMPERATURE.

TEN V.4LVES (ONE LOW - NINE NEXT LOW-FIRST) AT LOW
- POOL TEMPERATURE.

_

'

ADS (FIRST) AT ELEVATED POOL TEMPERATURE.s

ALL VALVES (FIRST) AT LOW POOL TEMPERATURE.

,,
, ,

V

.

s

\ /

*
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'

'GE-CROSS QUENCHER SRV LOAD METHODOLOGY -
'

A REVIEW STATUS-
~

L -

-

CWIGINAL METHODOLOGY ACCEPTED BY STAFF. SEPTEMBER.1976 (NUREG-
'

'

75/110) ~. -

<

GE PROPOSES . MODIFICATION ~To METHODOLOGY (1980), i.

PPA. REDUCED'BY 20% FOR FIRST ACTUATION.
'

: PPA' REDUCED BY 35% FOR SUBSEQUENT ACTUAT10N..

BASIS CA0RSO (MARK II CONTAINMENT) IN-PLANT TESTS.
'

!
.

- STAFF REVIEW IN' PROGRESS.
.

ur ISS'UES - .,

<
.

[ -

NON-CONSERVATIVE APPLICATION OF LOAD TREND WITH LINE

VOLUME. -

:

!: MODIFICATION APPLIED INCORRECTLY FOR MAXIMUM UNDER-
~

.

PRESSURE.

:' ' VACUUM BREAKSR EFFECT NOT ACCOUNTED FOR.
:

. ;

! GREEMrNT ON ISSUE 3 - RESOLUTION EXPF.CTED SINCE SUFFICIENT |

MARGIN EXISTS TO ACCOMMODATE CORRECT INTERPRETATION OF CA0RSO
"

1 DATA BASE.

00 '

, .

_ ,

i .;

..y.
6

...--..ry.. ,, . . . - ~ . . . - . - ~ . -._. . ., . . . , . _ , - . . - _ . . .
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:

GESSAR DESIGN t'

'

18.3
.

i

| CA0RSO ADJUSTED TO MK III DESIGN *

:
1

i
;

| 11.7- PEAK ADJUSTED -

| 11.5, 95/95 ADJUSTED,

!
'

.

O
9.0 ADJUSTED MEAN

, ,

8.2 PEAK 0F DATA: .
,,

i 8.0 95/95 0F DATA.

i.

:
-

!

.

1

; 5.4 DATA MEAN,

1

i

!
!
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i
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C0!1SECUTIVE VALVE ACTUATION CGMPARIS0tl ,
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g MULTIPLE VALVE BUBBLE PHASING

APPLICATION - PIPING SYSTEM AND EQUlPMENT RESPONSE

EVALUATION.

SYNCHRONOUS BUBBLE OSCILLATION OVERLY CONSERVATIVE.

METHODOLOGY EMPLOYS MONTE CARLO SIMULATION TO DEVELOP

MORE REALISTIC BUT CONSERVATIVE LOADING.

(3
V

.

k

bl

O'

_
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BILIIPLE VALVE B@hlE PHASING -

EROBABALISTTC FEATURES

S
CHOICE OF RANDOM VARIABLES

REACTOR PRESSURE RISE RATE (PRR),

VALVE SET POINT TOLERANCE (VST).

VALVE OPENING IIME (VOT).

DOMINANT BUBBLE FREQUENCY (DBF).

PROBABILITY DENSITY FUNCTIONS

PRR - OPERATING EXPERIENCE AND PLANT TRANSIENTS ANALYSIS.

VST - GAUSSIAN - IESTABILITY FEATURE PRECLUDES DRIFTING

,_
0F NOMINAL SETPCINT FOR VALVE GROUPS.

C' VOT - SHOP TESTS.

DBF - FOREIGN LICENSEE IN-PLANT TEST DATA.
.

CONF;DENCE LEVEL OF LOAD SPECIFICATION

59 MONTE CARLO TRIALS.

(95'-95) CLAIMED.

SELECTION OF DESIGN MONTE CARLO IRIALS

AS MANY AS 9 USED FOR DESIGN.

SELECTED TO BOUND SPECTRAL PEAKS IN VERTICAL AND OVER-

TURNING MOMENTS.

/ '')
[
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2." ' MULTIPLE VALVE BUBBLE PHASING -

OTHER' FEATURES
,

'

!

|

-|
s +

.! ",. DBF PROBABILITY DENSITY FUNCTION ~ SHIFTED DETERMINISTICALLY
'

o. . ,

-

j~ -TO ACCOUNT FOR DISCHARGE LINE VOLUME VARIATION.

I-
2 ALGEBRAIC SUPERPOSITION OF-LOCAL PRESSURE CONTRIBUTION -

i , FROM EACH VALVE.
t ,

y PRESSURE SIGNATURE PPA', SPATIAL DISTRIBUTION, LOAD CASES,

: AS BEFORE.
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; MULTIPLE VALVE BUBBLE PHASING -

STAFF EVALUATION

INDIVIDUAL ELEMENTS OF METHODOLOGY NOT COMPLETELY VAllDATED

TO STAFF SATISFACTION.

PDF FOR DBF NOT PROTOTYPICAL OF BEHAVIOUR EXHIBITED
~

BYCA0RSOTESTC(pAND(OFFORMERTOOHIGH).
(95-95) CONFIDENCE LEVEL CANNOT BE CLAIMED FOR FINAL

LOAD SPECIFICATION.

,ry
METHODOLOGY ACCEPTABLE WHEN CONSIDERED IN ITS ENTIRETY

'
'-

SENSITIVITY STUDIES.

OVERALL CONSERVATISM DEMONSTRATED BY APPLICATION TO

CA0RSO TESTS.

IN-PLANT IESTS (GRAND GULF) TO PROVIDE FURTHER CONFIRMATION

O

m
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/ CA0RSO MEASUREMENT
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CJ O ARSCOMPARIS0NLUELECTEDPOINTONWETWELL
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'f I UPPER BOUND OF 59 MONTE CARLO TRIALS
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\1 \A| y'/\ LOWER B0UND OF 59 MONTE CARLO TRIALSj
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/ j\fs CA0RSO MEASUREMENTs
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;.; 7 SRV RELATED POOL- ;;I,

.

.

|, DYNAMIC.. LOADS
: ,

j- OVERVIEW !
m ,

t

p, .. .

.

, ;
j'

- I. BACKGROUND- !
i.

-

!,

. a. -

-j,

II. AREAS-0F Review |
1
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I. BACKGROUND !

|

1 - METHODOLOGY-FOR PREDICTING SRV LOAD
,

t e USE KWU,X-QUENCHER. DATA
i

'

,

O GE X-QUENCHER - MODIFIED VERSION
t

i
- OF KWU X-QUEN |*

,

.--

- 0 STATISTICAL METHOD .(1975)
.

a.,

.L -
*

-. c .a .

- ACCEPTANCE CRITERIA (1976) ;

|.
! I

fL 1. 'GE ?ROPOSED LOAD SETHODOLOGY,
'

;.
CONSERVATIVE, ACCEPTABLE

1
' j.

.

,

2. ALL BUBBLES OSCILLATING IN-PHASE
i

I.
,

3: LOAD CASES
1

-

.-

t

,

-

'8
'

< i9/17/81
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II. AREAS OF REVIEW
.

.

GE PROPOSED MODIFICATIONS TO THE 1975

METHODS:

1. LOW-LOW SET LOGIC,

- 2. 35% LOAD REDUCTION FACTOR

BASIS: CA0RSO INP'LAS'T TESY

3. EusstE Psssiae --

MONTE CARLO APPROACH

.

0 .

9/17/81
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III. STATUS I

e NO OPEN ITEMS FOR GESSAR DOCKET

e NUREG-0802, " SAFETY / RELIEF VALVES -

LOAD EVALUATION REPORT - MARK II

-AND 111 CONTAINMENTS," NOVEMBER 1981 (SCHEDULES)

O e NUREG-0783, " SUPPRESSION POOL TEMPERATURE

LIMITS FOR.BWR CONTAINMENTS." DRAFT ISSUED

TO ACRS IN JULY 1981. FINAL ISSUANCE:

OCTOBER 1981.
!

|

0
9/17/81 !
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r
,
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KU0SHEf1G NUCLEAR POWER STATION

'

3ACKGROUND.

9 LOCATION: NORTHERN TIP OF TAIWAN

e 2 UNITS, 985 MW EACH

e FIRST OPERATING BWR6/ MARX III IN HE WORLD

0 FIRST UNIT: 60/5 POWER IN AUGUST 1981

o SECOND UNIT: FUEL LOADING - 2ND QUARTER 1982
-

.

8.

.

Q 9/17/81
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KU0SHENG SRV IfiPLANT TEST

'

e OBJECTIVES.

1. CONFIRM SRV LOADS

. PIPING, EQUIPMENT AND CONTAINMENT
,

STRUCTURES .

O
2. PROVIDE DATA BASE FOR STRLICTifRAL MODEL

3. F RD','IDE DAT A E AS E FOR X-CUE:,D.i ; THERMAL

PERFORMANCE - POOL MIXING

.

0
9/17/81

0
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3 e GENERAL INFORMATION

L.)
3 TESTS STARTED ON AUGUST 22, 1981

8 TESTS COMPLETED ON AUGUST 28, 1981

8 TOTAL NUMBER OF TESTS - 32

e INSTRUMENTATION

- 128 ACCELEROMETERS

- 71 PRESSURE SENSORS
.

62 STRAIN GAGES-.

- 22 THERMOCOUPLES
-

, ID
wi . . _ , .

L TESTS INCLUDED

- SINGLE VALVE FIRST ACTUATION

- SINGLE VAL'/E CONSECUTIVE ACTUATION
.

- TWO ADJACENT VALVE ACTUATION

- FOUR VALVE ACTUATION

- EXTENDED BLONDOWN
|

. WITH RHR |

. WITHOUT RHR

\.

g 9/17/81
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NRC PARTICIPATION.

IN THE,;

KU0SHENG SRV INPLANT TEST
.

O REVIEW AND COMMENT ON TEST PLAN (JULY 1980)

1

L 0 NRC TEAM DURING THE TEST INCLUDED:
4 - O T. M. SU NRR/NRC

P. HUBER MIT/RES/NRC
,

; E.-MCCAULEY LLL/RES/NRC

C. MOORE EG&E/RES/NRC

1

0 PARTICIPATE IN REVIEW OF TEST RESULTS TO DETERMINE
i

j. WHETHER THE SUBSEQUENT TEST CAN PROCEED
,

J

; O PROVIDE TECHNICAL GUIDANCE FOR THE TEST PROGRAM.

-

.

J

9/23/81
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SUMMARY OF THE IEST RESULTS

.

1. SRV LOADS

e STRAIN GAGE MEASUREMENT

'

- VERY SMALL IN COMPARISON WITH EXPECTED
,

VALUES

e ACCELERATION

- WITHIN EXPECTED VALUES-

- SIGNIFICANT ACCELERAT' ION IN POOL REGION,-

''
ONLY (REQUIRES FURTHET~ INVESTIGATION)

- FOUR VALVE TEST SHOMS SIGNIFICArlT

ACCELERATION ON CRANE GIRDER

C PRESSURE MEASUREMENT

- WITHIN EXPECTED VALUES

- SOME EXCEEDANCES (LOCALIZED LOADS)

- NO SIGNIFICANT PRESSURE INCREASE FROM

CONSECUTIVE ACTUATIONS*

'

| 9/17/81
; ("T
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i

.
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II. POOL MIXING

'

8 TOTAL DISCHARGE TIME - 9 MINUTES

9 BULK-TO-LOCAL TEMPERATURE DIFFERENCE

- 19 F WITHOUT RHR
- 90F WITH RHR OPERATING ONE HOUR.

BEFORE SRV WAS ACTUATED

. . . , .

.

0
.

O 9/17/81,

t . - - - - - - - - - - - - - - .
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,. CONCLUSION :

.

i

i

- t. FULFILL THE'6BJ5CTIVES ')F THE TEST
'

f

. .

;

- 9- STRUCTURAL.MODEL OVERPREDICTED PIPING, ;
,

'

EQUIPMENT-AND BUILDI'NG' RESPONSE.- *
,

. s. ;f

I - 9 FORCING FUNCTION PREDICTION
~

y -
'

'FIRST ACTUATION MARGINALLY PREDICTED
,.

-
!-

L,

; MAXIMUM PRESSURE FOR FIRST ACTUATION -,

I: -
. (REQUIRES FURTHER INVESTIGATION ON *

t.
GLOBAL' PRESSURE) . r.a. -

-

'

' t
-

{ - CONSECUTIVE ACTUATION OVERPREDICTED IN ;

.b
.

.

j- MOST OF THE CASES,

: -

8. APPLICABILITY OF THE TEST RESULTS ,

i

- SRV' FORCING FUNCTION REQUIRES DETAILED<

! ,

; INVESTIGATION BEFORE ANY CONCLUSIONS
(;

I- CAN BE MADE
y -

'

-;. - - - THERMAL' MIXING DATA WILL BE APPLICABLE

'i . FOR ALL MARK lll PLANTS '

: ., e
j- ..

;

.

!
;.

f.'
;-

.
-

*
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(' MARK III LOCA LOADS
("T)

FLUID-STRUCTURE INfERACTIONS

ARE PSTF PRESSURE MEASUREMENTS INFLUENCED BY FSI?

GE APPROACH: (1) NUMERICAL MODELS USED TO PREDICT

FSI EFFECTS.

(2) PREDICTIONS COMPARED To 1/9 - 1/3 -
AND FULL-SCALE PSTF MEASUREMENTS.

CONCLUSION: FSI HAS LITTLE EFFECT.g-)
v

WHEN FSI 11 SIGNIFICrlT, IT LEADS TO

CONSERVATIVE LOAD ESTIMATES.
.

1

o

sc ,-
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- FSI IN 1/9 - AND 1/3 - AREA' SCALE TESTS
.d)N

(ONLY CO. CONSIDERED)

NUMERICAL ANALYSIS:
.

- FSI' EFFECTS SIMULATED USING NASTRAN CODE.

- NO SIGNIFICANT EFFECTS FOUND IN' EITHER TEST FACILITY

IN'THE RANGE OF C0 FREQUENCIES ( 520 Hz).

. EXPERIMENTAL VERIFICATION:

- PSTF PRESSURE DISTRIBUTIONS COMPARED TO RIGID-WALLS
~

() POTENTIAL FLOW PREDICTIONS.

- RIGID-WALL ANALYSIS GENERALLY OVERESTIMATES PRESSURES

AT ALL LOCATIONS.

NRC ASSESSMENT:

- AGREEMENT BETWEEN EXPERIMENTS AND ANALYTICAL PREDIC-

TIONS IS POOR.

- ERRORS TEND TO MAKE LOAD DEFINITION MORE CONSERVATIVE.

O

OL

-

C., c-- , v n-- 7w v.- , , * _ - -,- , , , r- ,,,, y,v- w.. , , - , , , - 4.---.-----,y,& ,w..y, .,
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:i FSI IN FULL-SCALE PSTF
~

(CHUGGING ONLY)

. NUMERICAL ANALYSES:. :

- TWO D0F MODEL WITH CHUGGING FORCING FUNCTION
'

- FINITE ELEMENT.MODEL INCLUDING THE EFFECTS OF
;

FLUID COMPRESSIBILITY'
:,

EXPERIMENTAL VERIFICATION:
.

- PREDICTED TRANSFER FUNCTIONS (PTOP VENT /fCONT.
'

'

" COMPARED TO PSTF RESULTS;

- AVERAGE'0F SEVERAL' CHUGS EXHIBITS ALMOST NO FRE~

QUENCY DEPENDENCE
2- -

NRC ASSESSMENT:.

-- ANALYSIS APPEARS TO OVERESTIMATE FSI EFFECTS
;

- TRANSFER FUNCTION SHOWS ALMOST NO DEPENDENCE ON

FREQUENCY--

--FSI NOT IMPORTANT IN FULL-SCALE PSTF
!
!~
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MARK III - SUBMERGED STRUCTURE LOADS

:

! OVERVIEW
;

e PHENOMENA WELL UNDERST0OD-METHODOLOGY
'

!

| PRACTICAL AND CONSERVATIVE

|

e RELATIVELY UNCLUTTERED P0OLj

;

e HERITAGE FROM MARK I AND MARK II CONCERNSO:

e SOME EXPERIMENTAL INFORMATION

|

|

O -'

_ .

.

O: GKB 9/25/81-1
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MARK III - SUBMERGED STRUCTURE LOADS

e LOCA

WATER JET LOADS (T0 VENT CLEARING)

AIR BUBBLE I~ ADS

FALLBACK LOADS

O CONDENSATION OSCILLATION LOADS

CHUGGING LOADS

e S/RV ACTUATION

QUENCHER WATER JET LOADS

| QUENCHER BUBBLE LOADS
i

0
-GKB 9/25/81-2

O
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O

O nAaK iii - SuBMeaGeD StauC10aE t0 ADS

,.

e LOCA WATER JET

APPROACH - REGION OF INFLUENCE

BASIS - EXPERIMENT AND CONSERVATIVE BOUNDS

CONCLUSIONS - NO STRUCTURES IN MARK III FOR WHICH JET LOAD

O IS NOT BOUNDED BY BUBBLE LOAD

.

O -
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({) MARK III - SUBMERGED STRUCTURE LOADS

e LOCA AIR BUBBLE

APPROACH - SPHERICAL BUBBLE GROWTH

METHOD OF IMAGES

MULTIPLIER OF Til0 FOR BUBBLE MOTION

EQUIVALENT UNIFORM FLOWFIELD

LOCAL ACCELERATION AND STANDARD

DRAG ON EACH SEGMENTO
BASIS - THEORETICAL /SOME EXPERIMENTAL CONFIRMATION

CONCI.USIONS - APPROACH ESSENTIALLY SIMILAR TO MARK I AND

MARK II

MULTIPLIER FOR EUBBLE MOTION GIVES CONSERVATIVE
,

BOUND ALTHOUGH DIFFERENT TIME HISTORY.0.K.

BECAUSE W T >>lnb

0
O

GKB 9/25/81-6
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MARK III - SUBMERGED STRUCTURE LOADS

e FALLBACK LOAD

APPROACH - FREEFALL FROM S = 20 ft.

STANDARD DRAG ALONE AT U = 35 f t/sec

BASIS - THEORETICAL BOUND

O
CONCLUSIONS - CONSERVATIVE

- ACCELERATION FORCE NEGLIGIBLE

1

| F 9D D3
41

2F U 2s
| o

|

|

0
GKB 9/25/81-7
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C MARK III - SUBMERGED STRUCTURE LOADS

e CONDENSATION OSCILLATIONS

APPROACH - SOURCE STRENGTH BOUNDS DATA

METHOD OF IMAGES

EQUIVALENT UNIFORM FLOWFIELD

ACCELERATION DRAG

STANDARD DRAG (ONLY WHEN SIGNIFICANT)

O BASIS - THEORY + EMPIRICAL SOURCE STRENGTH

+ DRAG COEFFICIENT BASED ON OSCILLATING

FLOW DATA

CONCLUSIONS - CONSERVATIVE SOURCE EVALUATION

- STANDARD DRAG NEGLIGIBLE EXCEPT FOR RHR

i TEST LINES (D c 1.5")

GKB 9/25/81-8
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MARK III - SUBMERGED STRUCTURE LOADS

e CHUGGING LOADS

APPROACH - EMPIRICAL SOURCE STRENGTH

- APPROXIMATE AC0USTIC MODEL

- FORCE G PRESSURE DlFFERENCE

- USE FULL PRESSURE DIFFERENCE IN CHUG

PULSE

BASIS - THEORYO
- EMPIRICAL CHUG SOURCE (FULL SCALE TESTS)

CONCLUSIONS - HYDRODYPiMIC MASS EFFECT BOUNDED BY CONSERVATIVE

REPRESENTATION OF PRESSURE GRADIENT

MINIMUM CONSERVATISM (2.54/.00)2

- PHASING AND GE0 METRIC CONSERVATISMS

DIFFICULT TO QUANTIFY

- SOURCE STRENGTil??

hGKB9/25/81-9
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O nARx iil - SUBMERGED StaVC1URE t0 ADS

e S/RV LOADS

'

APPROACH - WATER JET - SFHERE OF INFLUENCE

- QUENCHER BUBBLE - SIMILAR TO LOCA BUBBLE

AND C0 METHODOLOGY

- USE FOUR BUBBLES AND. INCLUDE BUBBLE TRAJECTORY

CALCULATIONS

- ACCELERATION AND STANDARD DRAG

()
BASIS - THEORY WITH CONSERVATIVE INITIAL BUBBLE

CONDITIONS

- EXPERIMENTAL VERIFICATION (CAORS0)

CONCLUSIONS - CONSERVATIVE LOAD EVALUATION FOR IN-PHASE

BUBBLES

- NEGLIGIBLE PHASE DIFFERENCES ESTABLISHED BY

TESTS

~
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