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I'T 1
(/ UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

() ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

#
SUBCOMMITTEE ON CLINCH RIVER 3REEDER REACTOR

5
___

6 Nuclear Regulatory Commission
1717 H Street, N.W.
Washington, D.C.
* "'" I' ' " 'I '

8

The meeting of the ACRS Subcommittee on Clinch
g

River Breeder Reactor was convened at 8:30 a.m.
10

PRESENT FOR THE ACRS:g

M.W. CARBON, Chairman
12 J.J. RAY, Member

W.M. MATHIS, Member
13 C. MARK, Member(g

x/ H. ETHERINGTON , Member
14 H. HUMMEL, Consultant

W. KASTENBERG, Co nsultan t
15 Z. ZUDANS, Consultant

"" *"* '
16

DESIGNATED FEDERAL EMPLOYEE:

A. IGNE
18

ALSO PRESEnT:
19

MR. STARK
20 MD. CHECK

MR. THOMAS
21 MR . O 'REILLY

MR. OLSHINSKY
22 MR. MORRIS

MR. GOESER
23 MR. WOOLLEY

/'' MR. CLARE
( 24 MR. DONKELS

dR. GROSS
25 MR. STRAWBRIDGE

' '

,
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0 ' EE9CEEDIEGE -

2 MR. CARBON: I believe everyone is here.

3 Let's move forward. I think Dr. Dickson is going to()
4 speak.

5 MB. GOESER: That is right.

6 HR. DICKSON: Good morning. I am going to

7 talk just a little bit on the changes that have been

8 made to the PSAR since April of 1977, and then

9 concentrate on the one large change and tha t is the

10 change from a homogeneous to a heterogeneous core.

11 (Slide.)

12 There have been some 25 submissions of changes

13 that have been made to the PSAR, each one of them having

O 14 maybe from very few to a fairly large number of

15 cha nges. .Go there have been literally dozens and

16 hundreds of chan<;es. Most of them are trivial and I am

17 just going to touch on the 24 more significant ones.

18 One of the first ones, in early '77, was the

19 relocation of the radioactive argon processing system

. 20 entirely in to the containment. That really came in two

21 phases. The first one did not put the whole thing in*-

22 con tainmen t. It put only the surge vossel in. And the

23 one that is still in process is the movement of the

() 24 cryostill inside the containment.

25 A second change i s to make the RSB, the

O
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() 1 service building, a confinement building so that it is a

2 confinement structure at all times except when the

(]) 3 railroad door is open, and of course no refueling can go

4 on when the railroad door is open. At that time the

5 hatch between the RSB and the containment is open, and<

6 that is in compliance with Reg Guide 1.57. That was

7 done in March of '77.

8 Another change that came in two stages was the

9 third emergency diesel generator for power division

'

10 three. Our original design had two diesel generators,

11 one running two loops, and a third for the second loop

12 in case of loss of off site power. As a result of NRC

13 recommendations we added a battery backup to the third

O 14 loop in March of 1977, the battery being supplied f rom

15 either of the two diesel generators.

16 As a result of discussions last fall, it was

17 f elt tha t there may not be enough separation of the

18 three, and so we are going now to three diesel

19 gene ra tors , each one in a separate loop, separate decay

20 heat removal system loop, in case of loss of offsite

21 power.

22 The EVST, another loop, was added to that, the

23 ex-vessel storage tank, so it has a natural draft,,

24 natural circulation cooling loop, requiring no power.

25 Tha t also came from an NRC recommendation that was made

()3
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I

() 1 prior to April '77, but was incorporated in April of

2 78. And it was an accommodation of flooding due to

(]} 3 feedwater steam pipe breaks, so that if you get a break

4 in the steam generator building it cannot affect the

5 heat water pumps. That change was made in July of '7'8.

6 (Slide.)

7 The reactor shutdown system design

B requirements. There was a change made in '78, another

9 one in '80. The first change added the requirement tha t

10 in the event of an SSE and a 60 cent step insertion,

11 that the secondary system would shut the system down

j 12 without the primary system working a t all. That change
,

l 13 was made in '78.

( 14 And in 1980 there was somply an update of the

!
| 15 analyses of that. As a result of some additional test

16 d ata , the suppressor plate in the reactor upper

17 internals was lowered to reduce gas entrainment. It

18 lowered it about '2 inches. The ground acceleration

| 19 values of the SSE and the OBE were changed from .18 and
|

| 20 . 0 9 , respectively, to .25 and .125 g'.s.

|
21 The change actually came as a result of

22 earlier interactions with NRC, but was not put into the

23 PSAR until August of 1978.

24 There was an update to our industrial security

25 sys tem. This is a classified need to know basis, and I

O
9 .. .

.
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() 1 cannot say much about this other than it was per NRC

2 direction or recommendation and it was made in April of

(]) 3 '78.

4 Sei.smic instrumentation has been revised to

5 comply with Reg Guide 1.12, and accident monitoring

6 system was revised in April of '79. Reg Guide 1.97 and

7 catch pans were desionated engineered safety features

8 for air-filled cells in April of '80.

9 MR. MARKS Could you say, the update in the

10 security system, is that.a change in plant design or

11 other arrangements or personnel procedures?

12 MR. DICKSON: I will tell you all I know about

i 13 i t.

()'

14 (Slide.)

16 It reflects a fully integrated dual

10 computer-based system which includes fences, barriers,

17 closed circuit TV and card key access control, a variety

18 of alarms in accordance with 10 -- well, it is

19 proprietary, with 10.2790. Does that answer your

20 question ?

I

t 21 MR. MARK 4 Yes.
.

22 MR. DICKSON: Another change of significance

23 is that the radiation ronitoring system has become

) 24 digital, going into the data processing and control

25 system. Design basisd sodiun-water reaction event has

O
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() 1 been defined, mostly as a result of additional test

2 data. That event is described as a small leak that goes

[]} 3 undetected in the steam generator, that raises the

4 pressure to just below the pressure relief system, which

5 is the worst case, followed by a guillotine rupture of

6 one tube, which does then activate the relief system,
.

7 followed at one-second intervals by two more guillotine

8 ruptures.

9 The SMBDB and the TMBDB were revised, and I

10 believe that those were described for you yesterday.

11 Cell liners were designated as engineering safeguard

j 12 features for the inner data cells, and these now are in

13 process. Acoustic sensors are being added to the safety

O
14 relief and vent valves for NUREG-718. An inoperable

15 sta tus monitoring system is being added for Reg Guide

16 1.47.

17 The requirements for emergency response

18 f acilities per Reg Guide 1.103 or Appendix E of 10 CFR

19 50, and this was on the previous one that that was

20 updated for Reg Guide 1.97. It is being updated again

21 f or Reg Guide 1.97, Rev 2.

22 And then finally, the heterogeneous core.

23 MR. MARK: What is an inoperahle status

() 24 monitoring system?

25 MR. DICKSON: Those plant systems that are

( ,
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() 1 inoperable are flagged to the operator so he knows what

2 system --

(} 3 MR. MARKS The system actually operates,

4 though?

5 MR. DICKSON: Oh, yes. It monitors -- yes,

6 bad choice of words.

i 7 (Laughter.)

8 (Slide.)

9 The original core design for the Clinch River

'

j 10 vts a standard homogeneous core. It had two recions of

11 fuel, a low enrichment region inside this line and a

f12 higher enrichment region for the last two rows,

13 surrounded by blankets, and then of course the radial

'

14 shield. It had 15 primary control controls and four

15 secondary control rods, the secondary control rods shown

16 in the black.

17 It met essentially all the requirements. It

18 did not quite meet the breeding ratio requirement. It4

19 met it with the light water reactor discharge fuel on

20 the first cycle. From then on it dropped off.

''

21 There was another slight thing I would note

22 about it, and that was the fuel was driven just a little

23 bit too gently for what it should be for a well-designed

(2) 24 pla nt.

25 (Slide.)

)
4
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O ' aut it did meet the reau1=ements exceot zor

i 2 this one. Some time around 1975 it became apparent that

3 we probably were not going to be able to get light water

4 reactor discharge f uel and we would have to take a low

5 Pu-240 isotopic ratio fuel, at least for the early

6 cycles.

7 The breeding ratio drops vjth that. This has

8 something on the order of 20 percent fuel, 240, and this

9 is down about to 12, and the breeding ratio dropped >

10 about 6 points. So the projected breeding ratio was

11 going to start off at 115, drop down to about 1.11, and

12 then rise as we becin to input the LWR discharge

13 plutonium, and then finally settle out in equilibrium at

14 a little over 1.12.

15 It did not quite meet the requirements,

16 depending on the interpretation of the requirements, I

17 suppose . But certainly it was not 1.2 in equilibrium

18 cycle.

19 (Slide.),

20 In addition, some experiments at that time

21 made it appear that we were probably overpredicting

22 breeding ra tio by a couple of percent with the standard

23 cross-section sets in use. So looking at what we could

^

24 do with it, we note that if you have a plot of a

25 temperature rise in the reactor as a function of the

O
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() 1 vessel nozzle, nozzle pressure drop, the pump

2 characteristic curve looks like this (Indicating).

({} That is, f or a given amount of power oute 9753

4 megawatts, if you increase the temperature you increase

5 the flow and therefore the pressure drop that the pump

6 can achieve goes up. If you look on the other hand at

7 the temperature rise as a f unction of pressure drop for
'

8 the fuel pitched to diameter, end diameter, this is the

9 f uel design we had, 1.252, with a diameter of .230

10 inches.

11 And the thermal hydraulic design value for the

12 delta T in the core is 265 degrees, which put us right

13 a t that design point. I might note that that is a

O
14 design poin t and the actual delta T one would expect in

15 this core is significantly less than that.

16 Nevertheless, that is a design point that must be met.

17 Since we wanted to hold that 265, that is

18 throughout the whole plant, if we want to improve the

19 amount of uranium-235 in the core by increasing the

20 diameter of the fuel rods, we can see what we can go

21 to. We can go right up this line to a .24 rod and a

22 pitch to diameter of 1.2, that is holding the same 217

23 rods per assembly and so or , and thst would give us a

24 nozzle to nozzle pressure drop of a little over 120 and

25 m ee t all our criteria as far as fuel design is

O .

.
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() 1 concerned.

2 (Slide.)

3 What that would have done for us had we gone(]}
4 that way was this, and this is all with light water

5 reactor fuel. You start off with 1.12 -- o r 1. 21,

6 rather. We would drop down and then we would begin to

7 introduce the larger rod fuel assemblies and the

8 breeding ratio would go back up. And equilibrium will

9 settly out just a little over 1.21, but again these have

10 not accounted for any errors in calculation that might

11 bias this downward. This is a nominal calculation,

[ 12 which is the way we do the breeding ratios.
|

13 And that did not seem to quite do it, and yet

O 14 tha t was about all there was in the fuel region without

15 change to the core.

16 (Slide.)

17 So we began looking at other types of designs

18 and came up with this one specific one, which is now our

19 baseline design. It is a heterogeneous core where the
:

!
l

j 20 f uel and blanket have been interspersed. You notice

21 that what has happened is, if we go to this row oct here

22 o f blankets one was added on each end there

23 (Indica ting ) .

24 A second item is that these blank ets in here

25 were replaced with fuel. That put the fuel boundary a

) > s
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() 1 little further out. Then blankets were brought inside.

2 There was a requiremen t, of course, to keep the control

(} 3 locations the same as they had been because that was

4 already set by the head.

5 But the number of control rod s changed, as did

6 the number of blankets. Specifically, the primary

7 control rods went f rom 15, all those with the white

8 circles in there, to a total of 9, 3 startup rods and 6

9 f ollow rods.

10 The secondary control rods, on the other hand,

11 went from four shown here to the six, moved out here

12 ( In dica ting ) , and no control rod in the cen ter. So the

13 total number of control rods dropped from 19 to 15.

14 The blanket went from 150 to a range of 208 to

15 202. The f uel went f rom 198 to 156 *o 162, and I will.

16 show you why those vary in just a little bit, as also

17 why we changed the number of secondary control rods.

18 (Slide.)

19 The fuel management stated in words, and I

20 will show you later in pictures, in the homogeneous core

21 we plan to scatter refueling of one-third to one-half of''

22 the core annually, one-half if the fuel lifetime could

23 not achieve more than two years, one-third if it could.

24 The radial blankets was a progressive shuffling from the

25 inner rows to the outer, and you will see that better in

O
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() 1 the picture.

2 In the heterogeneous core the radial blankets

(~T 3 are replaced by the fourth row every -- the first row of
G'

4 radial blankets every four years and the second row

5 every five years. Everything inside the fuel outer

6 periphery is replaced every two years with an

7 interchange of six partly burned inner blankets with six

8 f uel assemblies on alternate years.

9 (Slide.)

10 I will show this in-pictures and give you a

11 little bit better perspective. This is the assumed

12 three-year ref ueling cycle, and those labeled A are fuel

13 assemblies that are replaced on, say at the end of the

14 first cycle, B the end of the second cycle, and C the

15 end of the third cycle. That is the scatter refueling.

16 The blanket followed a rather complicated

17 path . This type of assembly that would be in this

18 location where it is relatively high flux would get two

19 yea rs here, two years here, as did this one and this one

20 (Indica ting) . Another blanket would spend three years

21 in a slightly lower flux location and nove out three

22 years to one spot out, and six blankets around the

23 corners of the core moved -- stayed in one place for the

24 f ull six years and then left, and one moved fron there

25 to there on a three-year cycle.

O
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() 1 MR . BENDER : What do you anticipate as being

2 the plutonium concentration in the blanket elements?

3 MR. DICKSON: It is quite low and I cannot{])
4 recall that number. Do you happen to remember, Dick?

5 MR. DONFELS: I do not know the percentage,

6 but wt built up something on the order of two and a half

7 kilograms of plutonium per blanket assembly. So it is a

8 relatively small value, if you consider that in a fuel

9 assembly our enrichment values are 33 volume percent.

10 MR. DICKSON: This would be down on the order

11 of a couple of percent or less.

12 MR. BENDER: Okay. Thank you.

| 13 MR. DICKSON: In the inner blanket, to give

)
14 you any idea, it is hard to associate because the flux

15 here is so differer t. But the limit is either lifetime

16 or when they reach 20 kilowatts per foot. The inner

.

17 blankets, which I will show you later, migh t help that
i

18 question a little bit.

19 MR. KASTENBERG: Before you go on, could you

20 orient that quadrant on the big map?

21 MR. DICKSON: Surely.

22 (Slide.)

23 This -- that row of control rods is this row

() 24 of control rods going right out here (Indicating), and

25 then this part here is of course this section over

O - -
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G 1 here.V
2 MR. CARBON: I am confused. Isn't the segment

(]} 3 itself part of the homogeneous -- I mean the

4 heterogeneous?

5 MR. DICKSON: No, no, si r. I am sorry, I may

6 have confused you. This is the homogeneous fuel

7 management scheme, the one where we did the scatter

8 refueling every three years and the shuffling of the

9 bla nkets every two years.

10 (Slide.)

11 In the heterogeneous core -- let me return to

12 your question. I migh t be able to shed some light on

13 i t . The limit in the inner blankets, the limitation
, ,

k
| 14 that causes them to be remove at the end of two years as
[
'

15 they approach 20 kilowatts per foot, their fuel diameter

16 is _ roughly double that of a fuel assembly, fuel rod. So

17 their cross-sectional area is a factor of four greater,

18 so that would be equivalent to about five kilowatts per

19 foot in a f uel assembly, which means that their buildup

20 would be down to about one-third the amount of,

i

21 plutonium.

22 In fact, it would be less than that because

23 some of that heating is of course gamma, so something

( 24 less than a third of what the fual is.

25 MR. BENDER: How does the driver fuel change

O
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() 1 in power level as it burns up?

2 MR. DICKSON: Well, it drops throughout life. |

( }) 3 It starts at its peak, and if we take a maximum with

4 overpower plus two sigma -- plus three sigma

S uncertainties -- we are a little under 16 kilowatts per

6 f oo t, which is the design limit. And I believe end of

7 lif e it is down around 12.
'

8 MR. BENDER: Thank you.

9 (Slide.)

10 MR. DICKSON: This gives you the fueling of

11 the refueling system for the heterogeneous core. It

12 says the same thing in a picture that the earlier slide

13 said in words. This row is removed every four years,

14 the entire row. The next row out is removed every five

15 y sars. Everything inside this boundary is removed every

16 two yea rs.

17 The only reason we have a refueling in

18 alterna te years is f or these six locations, which start

19 off on the odd cycles as a blanket asrembly and are

20 converted to a fuel assembly for the even cycles.

21 MR. KASTENBERG: Has this scheme been

22 optimized? Does it come from some optimization?

23 MR. DICKSON: Yes. Yes, it has. We have gone

24 -- we went through 18 different configurations. It is

25 hard to say optimized, fully optimized. To fully

( ,
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() 1 optimize you would go into a blanket shuttling scheme

2 and a variety of other things. We did not feel we could

(]) 3 afford that degree of sophistication because we were

4 looking at, as I said, 18 different configurations.

5 And so I cannot tell you it is fully

6 optimized, but a great deal of study went into doing the

7 best that we can do within a reasonable constraint.

8 (Slide.)

9 The fuel enrichment went up for the

10 heterogeneous core. Equilibrium was going to be 19 for

11 the low enrichment zone, 27 percent for the high

12 enrichment zone. For the heterogeneous core it is now

13 33 percent because there is a lot less fuel. And the

14 total quantity is up in the heterogeneous core from 1550

15 kilgrams, up ten percent to 1700 kilograms.

16 That is i:issile. If you consider the

17 non-fissile plutonium, the plutonium 240, these two

18 numbers get closer together because this contains 20

19 percent 240 and this contains only 10 percent 240.

20 (Slide.)

21 But the breeding ratio, which is what we were

22 striving to do with this change, we did achieve our

23 g oa ls . With the high Pu-240 fuel, the ligh t water

24 reactor discharge, we were predicting 1.21 in the

25 initial cycle, dropping off to 1.12. If we have that

.)
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() 1 fuel, we would start off with a 1.35 breeding ratio in

2 the initial cycle, dropping off to 1.29.

3 Now, as it turns out we are going to have low(]}
4 Pu-240 f uel, and we would have started at 1.15, dropping

5 to 1.08 or maybe pulling it into 1.12, depending upon

6 the availability. Now, we will start at 1.29 and if we

7 do not get the light water reactor discharge plutonium

8 we will go to 1.24, still well over our goals.

9 (slide.)

10 A few things that are a little different

11 because we reduced the number of f uel assemblies, .the

12 peak linear kilowstt per foot in the fuel, which was

13 1u.3 -- now, this is with three sigma uncertainties and

14 a 15 percent overpower number in there, and this is way

15 too low and it is now about 15.9.

16 And this tells you a little bit about

17 optimization . We are almost right at our design point.

18 A peak linear kilowatt per foot in the blanket was 19.8

19 and it is exactly 20, which is the design point. The
15

20 peak fast flux dropped from 4.2 times 10 to 3.4
15

21 times 10 which is a big help on fuel lifetime. And,

22 the fuel burnup went from 104 to 110. It went up only

23 six percent , whereas this dropped down some 30 percent.

C
'd 24 (Slide.)

25 This is where I really need one of two things,

O
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() 1 two vuoraphs or a very good memory on the part of the

2 audience. To give you an idea of some of the other

(]} 3 changes in the physics, this portrays the average

4 energy, neutron energy in the homogeneous core. You

5 notice in the fuel region we are running in the range of

6 about, except for one point here, a little over 500

7 kilovolts, mostly in -- around 450 kilovolts, dropping

8 off in the blanket from 280 to 160 kilovolt, dtopping

.

9 very rapidly.

10 (Slide.)

11 In the heterogeneous core, the one that was

12 about 520 is now up to 610. All of the rest of the fuel

13 region is up over 500 instead of beino in the range of

O
14 450. These two are even higher. This was 28 and 16, as

15 you recall. It is now 32 and 18. And of course the

16 inner blankets are seeing quite high, 38, 35, and even

17 the central blanket 280 kilovolts.

18 That does improve the breeding. I am not
.

19 certain how much. The French have claimed it is a

20 significant factor. It is hard to separate whether it

21 is -- how much gain you are getting out of adding U-238

22 to the core and how much you are getting from the

23 spectral change, and we have not done any studies of it

g-)
(J 24 to see -- parametric studies to see where the change is

25 coming from.

O
(,/ s . -
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() 1 (Slide.)

2 Another difference is in the control

(} 3 requirements and the control rod worths, this

4 requirement. And this is again calculated with all

5 uncertainties in the requirement. Uncertainties in the

6 direction to require more in the first cycle was $18.64

7 for the ptimary, 6.20 for the secondary.

8 The equilibrium cycle, the requirement went to

9 26.53 and 6.30. The total available worth, 23 and 9, 32

10 and 8 40 without a stuck rod. But with a stuck rod --

11 and this was T21.06, and again this is with total

12 uncertainties in the other direction. So that this is a

13 minimum value, 6.84 for the secondary, which was fine,

14 27.02 and 6.42.

15 Now, these two numbers -- this meets the

16 requirement because, as I said, the uncertainty -- this

17 was absolute minimum this way, absolute maximum that

18 vay. However, that would not leave any room if there

19 had to be a design change , and the secondaries at that

20 time were still undergoing design.

21 If they had to allow more gap, for example,
4

22 there was very little room for margin there. That was

23 one of the reasons that when we changed this

[
24 configuration we went from four to six secondaries,

25 because we had plenty of margin f or the primaries, and

s
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() 1 now we have plenty of margin for the secondaries.'

2 (Slide.)

3 Again, on the same basis as before, the

4 requirement. I will just talk about the beginning of

5 cycle four. 17.44 versus an available worth with worst

6 stuck rod of $20.56, secondary 56.00 versos 58.15

7 available. So we have a significant margin there now.

8 (Slide.)

9 MR. KASTENBERGs The control rod worths for

10 the heterogeneous core are lower because it is a higher

11 spectrum core?

12 MR. DICKSON: No. The control rod individual

13 worths are higher. The total worth is lower because

O# 14 there are now only five of them.

15 MR. KASTENBERGs less rods.

16 (Slide.)

17 MR. DICKSON: The spectrum would tend to

18 reduce their worth , tha t is correct. But the fact that

19 -- where tney are located relative to fuel, they are

20 surrounded by fuel versus blankets in other regions.

-

21 Tha t makes them tend to be worth more. It would be as

22 if you did an azimuthal variation of enrichment in a

23 homogenecus core.

() 24 Comparison of a doppler constant shows the

25 dif f erence. There is a label missing here. This should'

O
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() 1 be homogeneous and this is heterogeneous. The
-4

2 homogeneous had a five -- 56 times 10 The.

() 3 heterogeneous has a little more if you count both the

4 fuel and the inner blanket.

5 So for any slow reaction you have a little

6 more doppler, but for any fast transient you will get
-u

7 somewhat less doppler, 26 times 10 versus 56. In

8 order to determine what does that mean, I have a couple

9 slides to point to that.

1G (Slide.)

11 First is, put it in context with other

12 reactors . And if you look at all the others, .00356132,

13 in this range, you see that we went fron having a larger

O
14 negative doppler constant to a litt,ie bit smaller but

15 certainly within the range. A little bit better picture

16 of what tha t means --

17 MR. BENDER: Excuse me. Before you take tha t

18 off, it may be just a minor point, but did you do all

19 those computations yourself or are those just numbers

20 reported ?

21 MR. DICKSON: They are numbers reported.

22 MR, BENDER: So in order to be sure they are

23 comparable, you would have to know that the computations

) 24 were done in a similar way.

25 MR. DICKSON: That is true.

O
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() 1 MR. BENDER: Thank you.

2 MR. DICKSON4 We know FFTF was.

r^g 3 UR. BENDER: Yes.
(J

d MR. DICKSON: We know the people that did

5 tha t.

6 (Slide.)

7 To get a feel for what that means, the worst

8 case I think we have is our 60 cent step insertion, when

9 we expect anything out of doppler. And this is a curve

10 for our beta , fast reactor beta, that gives the maximum

11 change in fuel hot spot cladding temperature for this

12 terminated transient as a function of the fast-acting

13 doppler.

O
14 And this is an error. This is the negative

15 logarithmic derivative f or our minus .0026. If we go up

16 here, we find that our temperature rises about 260

17 degrees F. in the cladding. The homogeneous core at

18 .0056 would have been on the order of 235, 240. So

; 19 eff ectively this does increase the maximum cladding

20 temperature in this event, the 60 cent step insertion,

21 by about 20 or 30 degrees.

.

22 HR. HUMMEL: Are you taking account of
l
' 23 expansion f eedback in these calculations?

() 24 MR. DICKSON: No, sir. This is strictly the

25 dopple r.

. . -
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() 1 MR. HUMMEL: So zero actual expansion

2 feedback?

() 3 MR. DICKSON: Yes, that is correct.

4 Ihe average power coefficient for the

5 beginning of cycle one in the 40 to 100 percent power

6 range, which is our power range which we operate with- a

7 power to flow ratio of unity, was minus .23 cents per

8 megawatt in the homogeneous core. It is now minus 0.18

9 cents in the heterogeneous core, which is one of the

10 reasons our control requirements are down a little in

11 the primary system.

12 MR. LIPINSEI. You limited that from 40

13 percent to 100 percent. What about the range from zero-

14 to 40 in the heterogeneous core?

15 MR. DICKSON: In the zero to 40 -- this is 40

16 percent to 100 percent because at this range we operate

17 at a power to flow ratio of unity, in that range.

18 Before we get to the 40 percent, we run the flow up to

19 40 percent of full flow, bring the power up gradually to

20 the 40 percent power. And then in this region the delta

21 T across the core stays essentially constant. The idea
.

22 is to make it stay constant.

23 It does not quite. It does change a little

24 bit as you go up in power. But the delta T tends to

25 stay constan t and the cladding temperature tends to sta y

O
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|

O 1 constant. So the doppier contribution e11 co es from

2 the f act tha t as 0 goes up in the fuel rods the

3 temperature of the fuel rods toward the canter goes up, '

4 and of course a little bit across the gap, but the

5 cladding temperature and the fuel stays constant.

6 If you go down below this range, you are

7 talking about starting off with an isothermal reactor at

8 600 degrees and gradually bringing it up, and you get a

9 very large doppler contribution. You also get some

10 bowing effects and axial expansion and what-not, that

11 tend to make it vary. It is not a very uniform thing

12 d uring that region.

13 The last 10 percent, the 30 percent to 40

14 percent, is a major doppler contribution, with no

15 contribution, no negative feedback, from bowing. So the

16 net result is that to show that or to add that into the

17 average would tend to be misleading.

18 Have I answered your question?

19 MR. LIPINSKI4 No. I had seen a plot of the

20 power coef ficient as a function of power.

21 MR. CARBON 4 Walt, use the mike.

22 MR. LIPINSKIs It goes negative and then it

23 changes sign, and if I recsll if you pull your rods and

24 get to about 16 percent power and de not touch the rods,-

25 the coefficient would reverse the power, the power would

,
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() 1 increase on its own and you would level off at again

2 about 50 to 60 percent power at the same input

(]) 3 reactivity without having touched those rods again.

4 MR. DICK 3ON: It does vary, that is correct.

5 It does go through, on a worst :ase basis again, a

6 positive region. That is a function of whether or not

7 it is a green core or e burnt core and how much burn-up

8 is in the core when you do this startup.

9 So it is a very complicated expression ti.at I

10 did not want to get into today. In fact, I do not think

11 I brought any vuoraphs on the subject today. But what

12 you say is correct. It can do -- can reach a point

$3 where, with no input from the control rods, it will

( 14 continue on up into power and IPyel off at some point.

15 I do not believe that it goes above the 40
,

|
16 percent flow point now, though. And the curves that I

17 did not bring because we thought it was just too much to

18 get into this time shows that the change from the

19 homcgeneous to the heterogeneous improves that

20 situation. The negative feedback is f ar less in the

21 heterogene ous core', 'so that we have a f ar less positive

22 power coef ficient at all regions.

23 MR. LIPINSKI: This relates back to general

24 design criteria as to whether the power coefficient is

25 supposed to be negative throughout the operating range

}

l
1
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() 1 of the core or not, because the general design criteria

2 do not specifically identify that point.

3 MR. DICKSON: Yes, sir. This is the operating
O4

4 range of the core and it is negative throughout.

5 MR. LIPINSKI But it is still a question of

6 when you are starting the plant up as to how that plant

7 behaves, as you try to take it from zero power to an

8 operating point of 40 percent. We can get into this

9 discussion in detail later, but I think it is important

10 tha t it be discussed in terms of what happens when you

11 are going from zero to 40 percent.

11 MR. DICKSON: It is an important subject and

13 we do need to discuss it.

O
14 MR. BENDER: Excuse me. Just for non-nuclear

15 physicists to understand, what is the sigificance of the

16 difference between those two numbers? What is it you
,

17 are trying to tell us?

18 3R. DICKSON: Oh, I am just giving all the

19 physics parameters. From my viewpoint, I kind of like

20 this being a little smaller because this means that I
|

21 can come up in power with less control rod requirements,
,

22 and that just eases the situation on the control rod

: 23 dem and. It does not really mean mu.:5, and I guess it is
1 () 24 just I like it. It turns me on, st-- --

l

25 MR. BENDER: Thank you.

O
|
|
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(_) 1 I did not know whether I was supposed to be

2 turned on, too. I guess I am.

(} 3 (Laughter.)

4 .1R. DICKSON: Sorry I did not achieve that.

5 (Slide.)

8 Well, maybe this one will turn you on. Here

7 we go from a maximum sodium void reactivity in the fuel

this is if you void only the positive void8 assembly --

9 region in the fuel assemblies -- from $4.00 in the

10 homogeneous core to $2.31 in the heterogeneous core.

11 And that we do think is a plus in an event that trill

12 never happen, but the effect is the heterogeneous core

13 HCDA energetics have been reduced for two reaconsa one,

14 the sodium void; and two, the greater incoherency in the

15 reaction of the assemblies, so that then essentially the
t

16 potential f or the 10F-driven TOP has been eliminated in

17 this core.

18 The increased incoherency, as I mentioned,

19 reduces the potential, and the summary is that the

20 heterogeneous core is less censitive to assumed

21 variations in phenomenology and data uncertainties.

22 MR. KASTENBERG Just a question. Do you have

23 any calcula tions that show the change in the void

24 coefficient and doppler as a function of burnup, say for

25 end of equilibrium?

O .. .
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() 1 MR. DICKSON: Yes. Thic is given for the

2 end. This is when it is the highest, and these numbers

(~) 3 are end of equilibrium numbers.

4 (Slide.)

5 They start off icwer than this. I do not

6 Lecall what the number is to start off. Do you .tave

7 that number in your head, Dick?

8 MR. DONKELS: No.

9 MR. DICKSON: I have it in table 2, but I do
;

10 not think I can find it. Both of these start off

11 lower . This is a worst case doppler -- I mean, worst

12 case void coef ficient.

13 MR. KASTENBERGa The doppler you showed us was

O
14 the beginning of life doppler?

15 MR. DICKSON: Yes.

16 MR. D3NKELS: That number is 51.50 at the end

17 of cycle one .

18 HR. DICKSON: $1.50 at the end of cycle one.

19 (Slide.)

20 MR. CARBON: Before you go on, on the last

21 slide the statement that it eliminates the potential for
.

22 the LOF-driven TOP, what is the basis for just the clear

23 sta temen t "elimina tes poten tial"?

() 24 MR. DICKSON: That is a quote out of an

25 Argonne National Lab report th a t was asked to look at

O -
,

\ .

! ALDERSON REPORTING COMPANY,INC,

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



, -- .

240

( ); 1 the energetic potential out of the HCDA -- for HCDA in

2 the CRBRP.

3 MR. CARBON: Is it an accurate statement?

4 MR. DICKSON I believe so.

5 MR. CARBON: That it eliminates?

6 MR. DICKSON: Yes. We have not been able to
|

7 find in tha t -- for that event any energetics with quite

8 variations in data uncertainties.

9 MR. HUMMEL: I think that can be supported

10 pretty well, Ma x. As well as I can tell, the void is

11 low enough, so I think it pretty well eliminates a

12 source of concern.

13 MR. CARBON: Thank you.

()I

14 (Slide.)

| 15 MR. DICKSON: A few other changes that have to
!

! 16 do with the heterogeneous core. The thermocouples,

17 there are 30 thermocouples in there used f or control.

18 Actually, only seven are needed and there is a factor of

19 three red undancy to get s two out of three reading and

20 nine spares.

21 Those have remained the same, but the number

22 of surveillance and diagnostic thermocouples were

23 increased to 275, and I believe the number before was

() 24 238. And tha t is just simply because the periphery of
i

! 25 the core went up and you have to add more thermocouples

OO

l
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() 1 and more holddown. Holddown capability was added not

2 only at the periphery, with the addition of the

3
{]) thermocouples which are in the holddown devices, but a

4 separate holddown had to be added to the vacated control

5 rod tubes, because of all those that were vacated, the

6 one in the center and the three in row four, tney, since

7 there is just a shroud tube over them, there was no

8 holddown device and a separate holddown was added.

9 Not mentioned on here and probably should have

10 been, and that is that the outer periphery after you go

11 past the removeable radial shields, there is some

12 permanent shielding that protects all the structural

13 members in the core barrel, and that permanent shielding

O
14 was increased from five inches to seven.

15 (Slide.)

16 MR. BENDER: I think it is just because I am

17 ignorant, but what is it that the holddown capability is

18 needed f or, and wha t are you trying to tell us?i

l
i

19 MR. DICKSON: I have not understood that for

20 eight years now, but there is a requirement that if you

21 lose -- if you lose the hydraulic holddown -- these fuel

22 assemblies and blanket assemblies are held down,

|

| 23 h yd ra ulically; that is, inside them is a higher pressure

() 24 region relative to what they are fitting into.

25 Therefore , they are held down any time there is any
,

O
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O i f1ow.

2 If there is no flow, then of course their

() 3 weight holds them down in the sodium. Ne ve rthele cs , (
4 because if they did they get out f ar enough to where i

l

I5 they got no flow, that is they disengage from the flow

6 holds, they wculd than lose their hydraulic holddown and

7 any flow that they have -- that was underneath them

8 would tend to push them -- the thought was that we

9 should have a holddown capability, a backup holddown so I

|

10 that if there was a loss of hydraulic holddown for any )
1

11 reason that the assemblies could not go anywhere. I
1

12 And they cannot. There is a gap of about two |

| 13 inches when, on a cold auradiated basis before you get

()
14 to holddown -- I think I have a picture.

15 MR. BENDER: Well, you probably have.said

16 enough to clarify the point. Somehow the statement came

17 without having any understanding of wha t you were trying

18 to tell us. I just wanted to clarify that.

19 MR. DICKSON: I am sorry, I should have

20 clarified that. There is a requirement for a secondary

21 holddown in the event of a loss of hydraulic holddown.

22 I do not really know that there is any -- that it will

23 ever be used or there is any real purpose for it.

24 (Slide.)<

25 To oive you a feel for what we know about this

'
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O ' on an experimenta1 basis, this is e victure of the

2 ZPPR-11B critical configuration. This was our EMC on

3 Clinch River, and on that orientation it does not --

4 this orientation might help.

5 Again, if I had two vugraph machines jou would

6 see that these are these two -- these four blanket

7 assemblies out there, and these are the same for on this

8 side, and so on around. And this is the inner island

9 and so on.

10 Dur fue1 assemb11es are about four and a half

11 inches across the flats and they are hexagonal. These

12 are two-inch drawers, so this is four inches across this

13 direction. So one of our fuel assemblies would stick

O
14 out about a quarter of an inch here, cut across the

15 corner a quarter of an inch, cut across the corner like

16 tha t. So it is a pretty good representation.

17 (Slide.)

18 ZPPR has spent most of its life, all but a

19 tittle part of it when it was off doing some targe core

1 20 benchmark studies -- and I guess that was all, when it

i

|
21 was doing targe benchmark studies -- it spent most of

>

t

22 its life tooking at Clinch River and most of that period

i
23 at our specific design of Clinch River.

24 But three of the series, ZPPR-5, 7 and 11,

25 extensive void worth measurements were made. ZPPR-5 is

O'

.

P
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() 1 on the homogeneous core, and this was to do an HCDA

2 simulation with sodium void worth, fuel and steel

{}
3 redistribution worth, and distorted core

4 configurations. This was a benchmark heterogeneous core
.

5 configuration. There were some limited sodium void

6 worth measurements done then.

7 And in ZPPR 11 it was our engineering mockup,

8 critical, as I said, and very extensive sodium void

9 worth distribution measurements, beginning and end of

10 life environments. An experimental program was

11 completed last November and the analysis is still in

12 progress, and it serves as a basis for evaluating the

13 accuracy of our calculational nethods and in fact

O 14 providing biases for us in some cases, and cross-section

15 data for determining sodium void worth in Clinch River.

16 (Slide.)

17 To oive you an idea of the kind of results we

18 are getting to compare the homogeneous core with the

19 approach we are talking about here, we have ZPPR-4

20 measurements. We have an experimental K effective, a

21 calculated K effective, and a calculated experimental

22 ratio.

23 The mean for the homogeneous ZPPR-4 was .9972,

| () 24 with a one sigma variation of .12 percent delta K. In

|
25 the heterogeneous core, we for the same set of values, a

,

['i
-,y,

,
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() 1 mean C/E of .9899 and a one sigma uncertainty of .21

2 percent delta K.

3 Looking at that, you might conclude that we

4 are not predicting the heterogeneous core as well as the

5 homogeneous, which would not be too surprising, which is

6 a little bit more complicated to do. But before that

7 conclusion is drawn too quickly, let me note another set

8 of measurements that are made, and these are the

9 reaction rate measurements for 49, 25, 28, 28, n gamma,

10 n f , those three.

11 And in the region of boch the core and the

12 blankets, the homogeneous core is plus or minus 1.93

13 versus 1.76 and 1.29, 2 percent, 5 percent and 1

14 percent, versus less than 2, around 4 to 5, and about

15 2 -1 /2 . Except for this one right here, these other

16 three are better predictive than the heterogeneous core,
.

17 and that does not mean we predict them better in the

18 heterogeneous core. Those just bounce around like the

19 earlier numbers, where it does not really have any

20 significance.

"~
21 Bottom'line is that in addition to the

22 heterogeneous core improving the reactor in a lot of

23 respects, our analysis of our heterogeneous cores are as

(O 24 accurate as for homogeneous cores, although they are a_j

25 lot more time consuming. It essentially is accurate,

O
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() 1 although it takes more time, and the concept has been

2 extremely well verified.

(]) 3 HR. HUMMEls Paul, what information do you

4 have on any space-time kinetics effects or control rod

5 shadowing effects of the heterogeneous core? Have you

6 found these to be significant at all?

7 MR. DICKSON: Well, yes. We have control rod

8 shadowing effects. We have both calculation and

9 experiment in ZPPR , and we find we can predict it very

10 well. It is a nuch larger effect in this core than it

11 is in a homogeneous core, but it is ve ry well

12 predictable, as I said. Our analysis verifies the

13 experimental results, or the experimental results verify

O
14 the analysis.

15 As far as space-time kinetics, I guess that

16 comes into the analyses of the HCDA's. Is that what you

17 a re thinking of?

18 MR. HUMMEL. Yes.

19 MR. DICKSON: I believe that was run through

20 for you yesterday. I was not prepared to talk about it

21 here. But as I noted, we get lower energetics now, and

22 I do not know how much is due to changes and how much is

23 due to the simple f act that as analyses improve better

24 results are obtained.

25 MR. BENDERa Are you shooting for any

O
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(') 1 particular set of values, or are you just computing

2 something and then deciding that it is'or is not

3 acceptable based on --

4 MR. DICKSON: What particular values, sir?

5 MR. BENDER: Well, you gave us a spectrum of

6 numbers here. I am trying to understand the criteria

7 for acceptability of some of these ?hings, and all I see

8 are comparisons between homogeneous and heterogeneous

9 systems. And I would like to know whether there is any

10 absolute basis for deciding whether one was okay or the

11 other one was not. Or are you just giving me a

12 comparison between two sets of numbers?

13 MR. DICKSON: Well, I am giving you a

0 14 comparison of how well we do in both. There is no

15 absolute basis. There is what you might call desires.

16 For example , this effects -- this number and this number

17 have a significant effect on the breeding ratio. So the

18 larger this uncertainty is, the more uncertainty you

19 have in your final prediction.

20 As I mentioned earlier, there is some

21 uncertainty as to whether we are achieving our breeding

22 ratio .

23 MR. BENDER: I do not care about the breeding

( 24 r a t io . I want to know about the safety parameters and

25 which ones are significant in those terms. I am not
j

: - -
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,

() 1 drawing attention to that forest.

2 MR. DICKSON: All right. As I mentioned

)
3 earlier, the numbers given on the control rods included

4 uncertainty factors in both directions. In the case of

5 the requirement, the uncertainty was increared, it was

6 added to it. In the case of the worth it was deducted.

7 For example, we assumed a minimum amount of

8 B4C that can get into the rod by specification. To that

9 extent, the larger these numbers are the greater

10 ancertainty we-l. ave to add on every one of these

11 parameters.

12 It would not affect safety other than to say

13 that if these are very large we have to add a large

O 14 amount of uncertainty, and therefore we a re probably

15 saf er, I guess. But it just penalizes the design
~

16 because we do add whatever uncortainties are required in

17 wha tever case.

18 For example, if I look at this prior one,

19 because we are going to have an uncertainty in

20 calculating the critical mass and the critical position,

21 we are going to have to add additional control to be
4

22 certain that we can take care of the worst error in that

23 direction.

( 24 Does that answer your question?

25 MR. BENDER: It helps. It puzzles me a little

>'
s

i
i
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1

() 1 bit. The experiments are done with a particular4

2 configuration of fuel of a certain composition, and I

3{) guess if I were trying to understand it, I would say,

4 vell, how much are we representing of the core life?

5 Are we looking at the worst case, are we looking at some

6 nominal case?

7 So I really do not know yet, but I have some

8 kind of basis for understanding the significance of the

3 information I am getting.

10 (Slide.)

11 MR. DICKSON: I do not know how much this will

12 help. Basically, what we do on these is we approximate'

13 the beginning of lif e and end of life condition. Now,

14 when I say we approximate end of life conditions, we-

15 approximate the end of life buildup of plutonium in the

16 blankets and the decrease of plutonium in the fuel. We

17 do not put in fission products.

18 We also approxima te end of lif e positions of

19 the control rods. So we do get beginning of life and

20 end of life, both for the beginning of the very first

21 cycle and the equilibrium cases. And I thought this'

22 list might shew a little bit more about what all is

23 determined .

() 24 For example, I mentioned the sodium void worth

25 reactivity control margin, first core power margin, and

'
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() 1 this was a homogeneous configura tion core and thorium

2 materials we were off looking at for a while. Here was

(") 3 ZPPR-7. It was doing a breeding ratio of power
V

4 distribution of sodium void worths. This does not have

5 on it what I hoped it would have on l':, but we did do

8 beginning of life and end of life experiments.

7 ER. BENDER: We are being indoctrinated here,

8 you have to appreciate that. It has been a long time

9 since we have looked at these systems and some of us

10 have never lookea at them ir. the context in which you
,

11 are presenting them.

12 I presume the staff will be attempting to get

13 some type of position on what the experimen tal p'rogram_

'~
14 needs to verify and to establish whether it does in fact

15 verify the things that are important to the safety

16 evaluation.

17 MR. DICKSON: Any other questions?

'18 MR. CARBON: Yes, some general questions. How

19 lon g ago did you make the decision to go to the

20 het erogeneous core ?

| 21 HR. DICKSON: It officially was decided by DOE
|

22 headquarters in January of 1979. The decision I guess '

23 you would say filtered itc way up from the contractor to

24 the branch chief at DOE. So if you were to say, when

25 did each individual make a decision, it went over a span

"
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O ' of time.

2 The project office I believe made the decision

(% 3 to adopt the heterogeneous core in the fall of 1977.\-)
4 But DOE headquarters did not concur immediately.

5 Correct me if I am wrong on that. Wasn't it September

6 of 1977?

7 MR. GROSS: If I remember correctly, it was in

8 the fall of '77 that we decided we should adopt this

9 core design, and we obtained headquarters concurrence

| 10 f or that decision in early '79.

11 MR. DICKSON: I know it was January '79 wo did

12 get concurrence because we have -- we sent in, submitted

13 the changes.

O
14 dR. CARBON: Most of the discussion that you

15 have presented has been on the neutron physics aspects

16 of the reactor. What sort of engineering problems core

17 in as a consequence of going to that.

18 MR. DICKSONs That is a good qrestion. A

19 variety of both positives a nd negatives. In the

20 positive column, if I might touch on that first, as

21 mentioned -- as I mentionad earlier, we improved our
,

22 situation in our core restraints, so we have a less

23 positive power coef ficient during the startup phase and

() 24 ove r a shorter range of the startup phase. The core

25 restraint is a clear improvement with the heterogeneous

. . -

I .
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0 1 core.

2 Another improvement is in the fuel lifetime,

(]) the reduction of the flux by about 30 percent. It3

4 improves the core lifetime, fuel lifetime,

5 significantly.

6 An area where it detracts -- and here again I

7 have two variables that are hard to separate -- there is

8 a thermal striping problem in fact reactors and tha t

9 comes about when two streams of cold and hot sodium are

10 mixing and striking on a given piece of _ steel or, as it

11 were, Inconel. The thermal striping problem in our

12 upper internals is suf ficiently severe that we cannot

13 use stainless steel directly above the core . In fact,

14 the instrument posts are made of Inconel and the core,

15 the lower portion of the upper. internals are lined with

16 Inconel.

17 Now, the heterogeneous core may have made that

18 worse. I guess I should say did make it worse, and

19 certain!'1 spread it over e. greater amount of areas. But

20 the biggest thing that affected tha t , which goes right

f

| 21 along with the heterogeneous core, was a decision to do
i -

22 a batch refueling. In the homogeneous core, when we

23 ref ueled one-third or one-half of the core each year,

A
() 24 there never was -- there was only one time, a fresh

25 case, when you had completely iresh blankets and

()i
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O ' co 91ete1r tre a cue 1 == 11 the oo ee c =e out or the

2 f uel and then came out of the blankets.

3 In that particular case you are not running at

4 full power on startup anyway. You will burn in some

5 blankets first. So we did worsen our thermal striping

6 potential.

7 MR. CARBON: Excuse me. I am not acquainted

8 with the term " thermal striping." Would you --

9 MR. DICKSON: let me see if I can -- if you

10 t a k e -- if y o t? Just take two streams of sodium snd put a

11 bar across there, say the bottom part of an instrument

12 post , if this side sees hot sodium, let's say 1200

13 degress, and this side sees 800 degrees, and right in

O 14 the middle there should be a gradient, and if those

15 streams were laminar and flowed smoothly there would

16 pcobably be a smoo th g radient, relatively sharp but at,

17 least not varying.

18 But what happens is at the point of mixture of

19 the two it '<1brates back and forth. The piece of metal

20 right there sees alternating hot and cold fluid at a

21 very fast pace. It does not put a large strain on it,

22 but it puts a continual strain. And various materials

2$ are more or less susceptible to damage from thnt and

24 ultima tely would crack if their damage levels are

25 exceeded.

,
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(') 1 That particular situation got vorse in our

2 core.

3 MR. CARBONS Why is it that Inconel is better

4 than stainle ss ?

5 MR. DICKSONs You are getting into a materials

6 response area that I cannot answer. We only really know

7 those answers from tests, and I suppose if I had unree

8 metalurgists here we could get you four opinions.

9 tlaughter.)

10 MR. CARBON: All right.

11 MR. ZUDANS: The simple answer is that that

12 material has higher alternating s t r e s.; allo wables , in

13 accordance with the ASME code. That is all it is. And *

(D
'~' 14 this is thermal f atigue.

15 How freq uently -- wnat kind of frequency does

16 this thermal striping happen in this case?

17 MR. DICKSON4 We are talking in the order of

18 one to ten hertz.

19 MR. ZUDANS4 So you have billions of cycles

20 during the lifetime. So it is very sigrificant.

21 MB. DICKSON: The amplitude is relativell'

22 small. Of course, the characteristic of thermal sriping
5

23 is that the curve levels off at about 10 The.

24 allowable d rops of f , levels out at about 10 and sta) .-
7

25 constant, so you do not care whether you are at 10 or

O
,
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9

() 1 10 over the lif etime.

2 MR. ZUDANS: That is not quite true. You

3 know, there is to such thing as an endarance limit.

4 KR. DICKSON: No, it is not an endurance

5 limit. Wha t I am talking about is the allovable

6 temperature continues down as I continue up in

7 frequency. When I get down -- by the time I have gotten
5

8 up to about 10 if the material can tak e that, it is,

9 not being damaged at all. It is just not seeing any

10 damage.

11 So what it says is you have te hold it to a

12 temperature limit that does not damage the material and

13 then it is not damaged. It is the same as a benign

O 14 environment .
,

15 MR. CARBON: Are those the major engineering

16 aspects? And my final question along that line isa Do

17 you f eel tha t you really have explored all the

18 engineering problems in great detail and have great
;

19 comfort on it?

20 MR. DICKSON: Let me take those two one at a

21 time. There are a lot of other minor ones. The change

22 to the refueling sequence, of course; we ha ve made some

23 changes in the ex-vessel storage tank requirements, from

() 24 1.8 mega watts up tc 2.3 megawatts for cooling of the

25 ex-vessel storage tank, because we put more in there at
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(]) 1 one time.

2 Another change that is not on the vuoraphs but

3 I believe I did mentj.on is we had to add two more inches-

4 of steel. We had to add -- I mentioned the

5 thermocouples. We had to extend the region of the
,

6 Inconel for the thermal striping problem.

7 We had to change the head access area and that

8 was a definite improvement. They were really cramped

9 for room to get in there, and taking a control rod out

10 of the middle in a very crowded area, it t . ped the

11 situation.

12 Also, we moved -- the shrouds for the

13 secondary control rods are larger than for the primary,

O 14 a nd we moved them from row four to row seven. That

15 helped that situation, too. So we improved the area in ~

16 the head access area, although it required a redesign of

17 i t .

18 We had to change the gas tag monitoring system

l
19 som ewha t , because we have a different numisar of f uel and'

l 20 blankets. We had to change the gas tag system.

21 Given enough time, I guess I could think of

22 all of the changes. I guess my answer to your second
|

l

23 question is yes, I am quite sure we have gone through

() 24 them all. We have shipped them around. When we make

25 such a change, we go to all the systems people to ask

| O -

|
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() 1 what their impact is and review those impacts, and I

2 think we have them all.

3 I believe Hr. Goeser wanted to add something.

4 MR. GDESER4 Paul, you might just go through a

5 little bit more for these people the chronology of the

6 heterogeneous core, the development prior. I think it

7 was officially adopted in the 1977 time f rame. You ,

6 might note when that work started and some of the things

9 that went on there, to give the people a better feel for

10 the depth of the work that went into that.
.

11 MR. DICKSONs I showed you the curve earlier

12 showing that our breeding ratio was going to tail off

13 and we 9ere requested to look at design changes that

O 14 would imprtve that situation, that as I recall was in

15 1974. We considered the design change to a larger fuel

16 assembly, and that was one way'of achieving a breeding

17 ratio, although it would barely do it, and certainly you
,

18 could find that it did differ in uncertainty when our

19 breeding ratio went down.

20 In addition, it had two bad aspectsa it would

21 have co.St a lot of money for fuel testing;'and we still
.

22 would not have quite developed the strong data base that

23 we have with this fuel. This fuel looks just like what

() 24 is in FFTF. So we have a very good data base.

25 And so in looking around we found that the

O '
,
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() 1 French had come up with this concept and said it was a

| 2 great way to go, and so we thought we would have a look

(,"J) 3 at it; started off thinkin g , well, actually it was a

4 little physics exercise, just what would this do? We

5 really did not expect it to do so much.

6 When we saw what it did de,'then we started

7 saying, gee, the thermal hydraulics people and the core

8 restraint people, what will it do to them? They both

9 happened to work for me at the time, so when they looked

10 at it and both of them had a positive reaction to it,

11 especially the core restraint, which was another problem

12 area, as you mentioned, we felt -- we liked it. We

13 vanted it then.

O
14 So that is when we started going out asking-

15 other people, how does this aff ect you, and as I said,

16 got a positive response from the head access area, a

17 response from the upper internals people of, well, it

18 complica tes it but we can live with it and this is what

19 we would have to do .

20 And I believe it was in 1976 we made the

21 changes to the upper internals that would allow us to

22 put in either core. No, it was in 1976 we began the

23 design f unction to change the upper internals to allow

( 24 us to adopt either core, and that change was adopted

25 officially in 1977.

O
.

.
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() 1 So at that juncture we had already made a

2 decision to go forward if all came out well. And as I

(]) 3 said, this has been a gradual, gradual evolution, even

4 though it looks revolutionary when you look at it,

5 revolutionary. It has been evolutionary and it has been

6 evaluated by all the systems. I do not think there is

7 -- there is no possible surprise we have not uncovered

8 yet.

9' MR. CARBON: It is my understanding that the

10 French and the other Europeans are not at all interested

11 in this concept. What caused their dampening of

12 enthusiasm in the intervening five or six years?

13 MR. DICKSON. A variety of things. I will

14 note in tha t regard that last spring the Russians made
,

15 the statement at an international conference that they

16 were going to put the heterogeneous core in BN-1600.

17 They subsequently have said th e y are not going to build

18 the BN-1600, so I guess it is a moot point. But they

19 had said they had adopted it because as it got that

20 large they wanted a low sodium vacaum as well as

21 breeding ratio.

22 B o th the B ritish and the French a re taking the

23 tack that in the early period they do not want to --

G(_) 24 they are not that much interested in a high breeding

25 ratio machine. That is not of significance to them.

|

O
l
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(]) 1 They have not had quite the facilities we have to d5 the

2 critical experiments that we have done on ours, so they

/^g 3 have a little bit more difficulty with understanding the
V

4 Core.

5 And I do not want to sound too pompous on it,

6 but their procedure of using their integrally fi tted

h cross-section sets makes it more difficult to make a
8 radical departure from the type of core that they are

9 analyzing. You know what I am talking about. Our

to cross-section sets are all differentia 11y derived f rom

11 tests, experiments, whatever, a nd then the best number

12 is fitted in to put in the evaluated neutron data file,

13 and we regularly use that and we reaularly get biases of
O
\# 14 ten percent uncertainty in central worth in the reactor,

15 for example.

16 They take the end result, bias their

17 cross-sections to better fit the core. That works and

18 it does well in a lot of ways. It does one thing, and

19 tha t is whan they want to make a radical departure it

20 gives them less of a feeling of comfort that they can

21 predict it well. Those things m'ight be a detractor.

22 I talked specifically with the British about

23 i t . One is tha t they said they did not feel -- they

() 24 certainly did not want to adopt it from a safoty
I
' 25 standpoint because they felt that it did not help

ft ,,a
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() 1 safety, because that was not where the problem was, in

2 HCD A 's, which is the only place it seemed to help.

3 And they also have a problem in a pool reactor(}
4 and the fact that their HCD A is a design basis. They

5 had to take a very large slug on their head, and the

6 heterogeneous core would enlarge their core. They did

7 not have the freedom we had. We had a core that did not

8 drive its f uel hard enough. We were driving it too

9 gently, so we were able to get the heterogeneous core in

10 the same space.

11 To them, once they had optimized their

12 homogeneous core a heterogeneous core would become a *

13 larger core, which would make a larger hcad, which was

14 already very large, and it would give them a lot of

15 problems in those areas. So some of the problems that

18 they would have in it did not occur here, and tha t is

17 the larger reactor vessel and what-not.

! 18 If you take the a ttitude tha t it is not needed

19 f or saf ety, as we have in this case, and you do not have

20 a strong desire to get a large breeding ratio, it does

21 not do much for you and they do not have the same type
4

22 of core restraints. So they'would not be helped there,

23 either.

) 24 Although the French off and on talk about core

25 in Phoenix, and then they said a later core Phoenix, th e

3(ai
'

ALDERSoN REPORTING COMPANY,INC,

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



262-

() 1 French have not totally d ropped it. I think the British

2 are pretty negative.

3('; Any other questions?

4 MR. CARBON: Yes, one more question. It does

5 -- the heterogeneous core does reduce the magnitude of

6 the sodium void coefficient, the value of the

7 coefficient itself. When you are calculating energetics

8 or HCDA 's, other f actors come in besides just the value

9 of the void coefficient. What does the heterogeneous

10 core do in those cases? How does it affect other

11 variables there?

12 MR. DICKSON: Well, two other variables that I

13 can think of come in very strongly. One is the time

14 sequence in which the various assemblies come in, and in

15 the heterogeneous core it gets a much larger incoherence

16 in its reaction. And that is a plus, obviously. It has

17 a lower dc ppler, so that must be a negative.

18 But overall, in all the cases we have looked

19 a t , mostly we get zero in both cases. But in cases

20 where we would get some slight, small amount of

21 energetics in the homogeneous core, we tend to get zero

22 in the heterogeneous core or less. I cannot think of
,

23 any case where we had more energetics in the

24 heterogeneous co. e. It is alnost always lower.

25 MR. HUMMEL I do not know whether it is

O .
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() 1 really a question of enorcetics or not, but at least the

2 change in the exit scenario is that if you reduce the

3 void coefficient you tend to get more fuel slumping and

4 clad motion. I personally believe that the fuel

5 slumping model we have been using is probably -- way s

6 overpredicts the amount of slumping, because recent

7 tests in the SISF indicate you do not get any slumping.

8 In P2 and P3 experiments there is little

9 evidence of slumping, co this is probably not an

10 important factor. I think the possibility of clad

11 mction would be considerably enhanced, because you tend

12 to sit for a fairly long time at maybe several times

13 normal power because maybe you do not have enough sodium

O 14 void effect to get up to prompt critical while you are

15 waiting for some other source of reactivity to come in,

16 which could be clad motion.

17 So this would be a change tha t might lead to

18 increased blocking of the upper coolant places and so

19 o n . Again, the modeling in SASS 3D probably

20 considerably overemphasizes the effect, and the never

21 models will prdbably considerably reduce the values. My

22 own feeling is tha t, particularly if you take into

23 account actual expansion feedback, which is pretty

() 24 r e a so na ble , you reach a place where you will actually be

25 cooking for a considerable time below prompt critical.
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O ' so r taiax ta t i= the sort or =ceaerio ta t =ee== o='

2 likely.

3 What happens then, of course, you get into the

4 transition phase. It is pretty complicated to analyze. '

5 MR. CARBON: Anyone have any other questions?

6 (No response.)

7 Thank you.

8 ER. BENDER: I will just say that a little

9 coherency in what the safety arguments are, as well as

to some understanding of the incoherence of the reaction.

11 MR. STARK Just a brief word of

12 introduction. You may recall in yesterday's

13 organization discussion by the staff office, the next

O 14 presenter is Cecil Thomas. He is a member of the staff

15 program office. He is the section leader responsible

16 for licensing activities, and he will speak to the staf f

17 review schedule.

18 Cecil?

19

20

21

22

23

24

25

O
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() 1 (Slide.)

2 MR. THOF.AS: Okay. I am going to discuss our

( 'j 3 review plans for the various possibilities and various

4 licensing actions that the applicant has already

5 requested or expects to request, and show you the

6 schedules that we r oject and that we can towards

7 meeting those requests.

8 As you are aware, I am sure, at the end of

9 November last year the applicant requested an exemption

10 under 10 CFR 50.12 that would allow certain preliminary

11 sito preparation activities to be conducted . The

12 a pplicant requested that those activities be -- that the

13 decision on the exemption be made in March of 1982.

O
14 The Commission itself has taken it upon itself

15 to prescribe a procedure and a schedule for acting upon

16 the applicant's exemption request. And in this column,

17 by the way, I am indicating the documents tha t we feel

18 are needed to cupport the licensing actions.

19 Goino back once again to the slide, I have

20 four columns and in the first column I have listed the

21 licensing actions that have either been requested or we

22 anticipate that the applicant would request. The second

23 column are the dates that the actions were requested or

24 expected to be requested. In the third column we have

25 indicated the dates that we think we will be able to

() '-
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() 1 seet. And in a couple of following slides I elli go

2 through some schedules for our review to arrive at these

3 dates.
4 In the fourth column I have indicated the

5 documents that we feel are needed to support those

! 6 licensing actions. They are indicated as milestones on

7 the schedules that I will get into in a few minutes.

8 This slide is intended to be more of an overview of the

9 schedules to follow.

10 MR. BENDER: Cecil, j ust to clarify what is up

11 there, could you tell us for a minute what is meant by

12 10 CFR 50.12 exemption?

13 MR. THOMAS: Yes. The -- prior to the

O
14 National Environmen tal Policy Act of 1969, I believe,

15 the regulations allowed applicants to begin construction

16 activities prior to receiving a construction permit.

17 Generally, these activities involved non-safety related

18 activities, but in some cases could involve some.
!

19 10 CFR 50.12 was put in the regulations to
|

|
20 allow some control over those activities; conceived

21 generally of a utility that was far along'in design and*

.

22 ready to begin construction., could request the

23 Commission for authorization to begin these activities

} 24 before it got its construction permit.
!

25 Several reasons exist for this. A plant may

O) '

% ~

|
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() 1 have been involved in a protracted hearing for sometime,

2 and design and procurement were well along, or whatever.

3(} Subsequent to NEPA, the regulations were

4 amended to introduce two new types of authorizations, an

5 LWA-1 and LWA-2, where LWA-1 means limited work

6 authorization. Typically, a limited work authorization,

7 one, would allow site preparation involving non-safety

8 related activities ; typically, clearing the land,

9 grading, excavation, building a temporary support

10 f acility or permanent support facilities, anything that

11 really was-not safety related..

12 The LWA-2 would pick up where the LWA-1 left

13 off and would allow certain safety-related activities to

O
14 be conducted. Typically, the pouring of the basemat,

15 certain foundations and that sort of thing. Typically,

16 u p to about grade.

17 So, the limited work authorization, -- another

18 point of disctinction, another important distinction --

19 the limited work authorizations are authorized to be
i

|

| 20 issued by the Director of the Office of Nuclear Reactor

21 Regulation by the regulations.

22 The 10 CFR 50.12 exemption -- the regulations

23 point out that the Commission has to authorize that

) 24 although in some cases the Commission has delegated that

25 responsibility. That is one reason you are seeing a

b~s
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() 1 difference here. I have indicated tha t for the 50.12

2 exemption the Commission has decided on a procedure in

(]} 3 the case of CRBR that will be used to determine whether

4 or not to issue an exemption. And also, the Commission

5 has dictated a schedule. Did that --

6 MR. BENDER: That helps some. Th e schedule

7 you have shown up there, April 198 3 for LW A-1 and June

8 198 3 for -- that is a diff erent da te. What is the

9 significance of having two different dates?

10 HR. THOMAS: Okay. Originally, when our

11 program office was formed in September, the applicant

12 indicated its intention -- let me back up. When the

13 application was under review prior to our program office

14 being formed, the applicant had asked for an LWA-1 as

15 well as a construction permit.

16 When the review was suspended, everything was

17 put on ice. In the fall of last year when our program

18 office was formed and the application review

! 19 revitalized , the applicant indicated to us that it

20 wan ted to proceed with an LWA-1 on this schedule. And a

21 CP in June of 1984.

i 22 So that is the reason for the April 1983

23 dat e. Subsequent to that time, the applicant has

24 requested the 50.12 exemption in March of 1982. The

25 exemption is estima ted by the applicant to involve on

C),

|
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() 1 the order of 14 month 3' work which would take them

2 pretty much *e 'une 1983, which is the time they would

3 request an LWA-2.

4 So the route they would go presumably would be

5 if the exemption- were granted, the applican t would skip

6 the LWA-1, the exemption, and the LWA-1 would involve

7 essentially the same work; essentially, 14 months' worth

8 of work. So the applicant would presumably follow one

9 of two paths; the exemption which would allow about 14

10 mon ths' work, followed by an LWA-2 that would allow

11 certain safety-related activities such as pouring the

12 basemat and the foundation work. Or if the exemption

13 were no t granted , we would assume the applicant would

O 14 continue with its request f or an LWA-1 in the June

15 timeframe, followed by a CP, which would allow the

16 applicant to stay busy during -- I'm sorry. An LWA-1 in

17 April 1973 followed by a CP in June which would allow

18 the Commission stay busy.

19 MR. BENDER: What the Commission is trying to

20 decide then is whether it should delay letting the

[' 21 applicant proceed with LWA-1 work for 14 months while it

22 does something -- I do not know what it will do. What

23 happens during that period of time if they do not give

I () 24 the exemption? What would happen?

25 MR. THOMAS: On the part of the applicant?

!
.,
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() 1 MR. BENDER: Well, no, he would not do any

2 work. But I mean what kind of review actions are

() 3 supposed to go on in that interval of time?

4 MR. THOMAS: Okay. We would proceed with our

5 review. Our plans for conducting the review would

6 change very little, and I think that will be more clear

7 in my next couple of slides where I show especially the

8 saf ety review.

9 I would like to respond to that especially

10 when I get inte tha t. I think it would be more clear.

11 Basically, we are taking up, to the extent we can, from

12 where the previous review was lef t off, aiming for a

13 C P . The way we structure our review for an LWA-1 or an

O
14 LWA-2 or the exemption would not make a lot of

15 difference. We are basically aiming for the CP. We

16 might move some of our review effort -- we might

17 rearrange some of our review ef fort as a result of

18 whether an exemption were asked for or not. But it

19 would not make a lot of difference in the way we did our

| 20 review.

! 21 MR. BENDER: Are any safety considerations

| 22 involved in the delay? That delay, 14 months, could be
,

23 interpreted as something being done because there are a

24 certain number of legal problems associa ted with the

25 action, or it could be that there are some safety

O
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(]) 1 concerns that have to be resolved. And I am trying to

2 differentiate between the type of review that is being

3 carried on.

4 UR. THOMASa Sure. The LWA-1 and the

5 exemption are primarily environmental considerations.

6 There are really no safety considerations, and I will

7 get into that a little bit more.

8 The LWA-2 is the first thing that would

9 involve safety considerations, and again -- well, I will

10 say now the LW A-2 allows certain activities; basemat,

11 foundations. The regulations require that there be no

12 unresolved safety issues related to those activities.

13 So that is really the first time that we would

O 14 have to look in detail at the issues that might be

15 related to the activities that the applicant wantad to

16 do, and be able to come to that conclusion for the

17 exemption or the LW A -1. It is primarily environmental

18 impact.

19 MR. BENDER: Well, I really do not know what

20 environment means. It evidently does not mean safety,

21 so I am not so sure that I'm supposed to know anything

22 about it. But I am consciour of the site, where it is

23 and wha t inf ormation might be gained by doing a little

() 24 bit more excavation.

25 And somehow or other, I have the feeling that

.

l
|

|
|
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(]) 1 being able to open up that hole in the ground and

2 actually see what was there would improve the ability to

3 do a safety review. All you have right now, as I-

4 understand , is some borings.

5 MR. THOMAS: That is correct.

6 MR. BENDER: The substructure in that area is

7 probably not all that well-known, even though they have

8 explored it. And I wondered on occasion whether there

9 is not some advantage in being able to fully open up the

10 excavation early.

11 Would that type of safety consideration be

12 dealt with in the environmental review? It does seem to

13 me that you might want to give that some weight in the

O 14 evaluation of what is done.

15 MR. THOMAS: That is an argument that could

16 very well be considered among other arguments for a

17 decision on whether or not to issue an exemption.

18 In the environmental review per se, probably

i

19 n o t . It is pretty well segregated from the safety'

20 consideration.

21 MR.' BENDER: Well, as a reviewer wantiho to be
!

22 sure that when the safety-related work goes ahead that

23 i t is well-founded, I do not mean in the foundation

i

| () 24 sense but that we know what we need to know about it, it

i

25 bothers me a little bit that we are not going to have

'
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(]) 1 the full benefit of things that would be nice to know
1

2 until the very last minute if the exemption is not
'

3 gra nted . And I think that ought to be thought about

4 some.

5 MR.. THOMAS: Your point is well-taken and we
.

6 will note that.

7 MB. CHECK: Is there something peculiar about

8 this site, in your mind, Mr. Bender?

9 MR. BENDER: I just know a lot about the east

10 Tennessee are and about that particu3er region, since I

11 have had a lot of opportunity to do work out there where

12 the site has to be explored . And it has of ten turned

13 out that the substructure, when you're actually opened

O 14 to excavation, turns out to be something different than

15 you could learn f rom a few borings.

16 Now, they have done probably more than might

17 be done with a conventional building, but even so, we

18 have built a few reactors down there and on occasion, we

19 have found that we really did need to move the reactor

l 20 because of what was exposed when you opened up the

21 ground. It was entirely different than what you

|
22 expected .

23 And since we, in fact, want to be darned sure

() 24 t ha t we have a condition that would protect us from very
|

| 25 serious accident conditions, I would want to give a lot

)'
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() ~

~ ~ ~1 of weight to the matter of understanding the terrain as
.

~

2 vell as I could in time to make any corrections in the

(]) 3 foundation design, to make any corrections in the way in

4 which the basemat is laid in, and if necessary, to do

6 any groundwater control actions which might need to be

6 done.

7 And I think that last point in particular,

8 groundwater control, is something de know very little
f

; 9 about and we know very little about what we need to do.

10 And I would like to be certain that that is considered

11 very carefully in this particular design.

12 MR. ZUDANSe On these schedules, I just want

. 13 to understand it. If the exemption is not granted, does

v
14 it mean a delay on any site activities of 14 months?

15 MR. THOMAS: Yes. If the exemption is not

16 gra nted , the soonest authorization would be given, or

17 could be given, or is scheduled to be given to allow

18 them to start site activities would be in April 1963.

19 So it would be a delay from now until April 1983.

20 If the exemption were granted, they could

i 21 begin work in March of 1982.

22 MR. ZUDANS The next question, you Jaid the

23 LW A-1 can be granted by the Office of NRR. Why could

24 they not request it now, just like they do the exemption?r

25 MR. THOMAS: They have. As I indicated, there

O .-,

ALDERSON REPORTING COMPANY,INC,

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



, ,,-
.s #

.-
'

.-

-..
275

() 1 is not a lot of difference in the wa y we could conduct

2 our review. There may be some documents that rsuid be

3 different. We might rearrange the war we do our review

4 a little bit. It is not going to be a substantial

5 impact on the way we do our review.

6 MR. CHECKS You are forgetting there is an

7 important procedural difference. Regardless of LWA-1

8 and LWA-2, we must go to hearing and adjudicate

9 matters. In the case of an exemption, we do not have

10 to . Many months of time involved.

11 MR. THOMAS: Thank you. I forgot about that.

12 Okay. So, to recap the route, it would be

13 exemption, LWA-2, CP if the exemption were granted. If

O 14 the exemption were not granted it would be LWA-1, CP. I

15 would like to speak a little bit to the documents that

16 we think are needed to support these actions.

17 The exemption, as I indicated, is almost

| 18 totally within the purview of the Commission itself.
!

|
19 The Commission .did direct that a staff report be

i

20 prepared that addressed the factors that have to be

21 considered in 10 CFR 50.12. These factors include

!
'

22 environmental impact, redressability, foreclosure of
|

l.

! 23 alternatives and public interest.

() 24 The Commission directed that the staff report

25 be coordinated by the Office of Policy Evaluation, and

; o , ,

:
L
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() 1 the Office of General Counsel and NRR both have inputs

2 to the report. For this particular proceeding for the

(} 3 exemption request, the staff is not considered a

4 separate, party in a hearing sense. We are contributing

5 to the report, and I will show you a schedule just for

6 completeness, the schedule that the Commission came up

7 with.

8 For an LWA-2, as you know, we have issued our

9 final environmental statement in February 1977. We are

10 in the process of taking a look at the changes that have

11 occurred since that time, both changes to things that we

12 f eel have to be con sidered , changes that ha ve taken

13 place in data , changes tha t the applicants made to the

14 design of the plant, to see how these changes might

15 affect our conclusions in the FES.

16 As I will show you on a slide in a moment, we

17 have a choice, depending on the results of ou evaluation

18 o f these changes. Perhaps a choice in the documents

19 tha t we migh t need to issue, and there is a substantial

20 impact on the schedule depending on which route we have

|
21 to go.

22 In one ca se , if it turns out that the changes

23 are not substantial either from the standpoint of

() 24 anything new tha t we did not previously consider in our

25 final environmental statement, or if the environmental

'
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() 1 impact of the things we did consider in our final

2 environmental statement, if there are substantial

)
3 changec we would very likely have to go the FES

4 supplement route which would involve issuing a draf t

5 supplement, opportunity for public comment and issuance

6 of a final supplement.

7 If the changes I referred to are not

8 substantial, then we can prepare a report that would

9 state the changes and use it in ef fect as a basis for

10 not issuing this supplement. I am calling that an

11 envirnomental impact appraisal or assessment or

12 wha tever. It would be a document primarily for the use

13 of the hearing board.
O,

14 The other thing we would need for an LWA-2 is

15 w ha t I call an LWA-2 SER. I indicated previously that

16 we have to make certain findings related to the

17 activities that the applicant would propose under an

18 LW A-2. We have to be able to conclude that there are no

19 unresolved issues related to those activities, so we

20 would have to document that and we would pick that up in

21 the safety evaluation report. LWA-2 SER.

22 In addition, we would have to pick up the site

23 suitabilty matters in one way or another, and I will

() 24 talk a little bit more about that here. So this report

25 would include both site suitability matters and issues

()
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() 1 related to the activities the applicant would want to

2 perform.

(]) 3 For an LWA-1, again, we have the FES, some

4 sort of an appraisal or supplemer.t. As you know, we

5 issued the site suitability report in March o'f 1977. We

6 are in the process of taking a look at that report to

7 again assess the impact of any changes. We are not sure

8 exactly how we are going to modify that report if at

9 all, and I will get into that a little bit more when I

10 show you the schedules. But it is likely we will have

11 to come up with sore sort of a document that would

12 update or state why a revision was not needed to our

13 site suitability report.

14 And, of course, for the CP we need a full

15 SER . Any questions on that slide?

16 MR. ZUDANS: Yes. Is this CP schedule

17 dependent upon exemption or non-exem ption ? The re is

18 only one date listed there.

19 MR. THOMAS: We believe it is independent.

20 MR. ZUDANS: Independent.

21 MR. THOMAS: You bring up a good point,

22 though. I show two dates for the LWA-2 and two dates

23 f or the LW A-1. The first date in each case , June of

24 1983, would be if we were to be able to go the

25 environmental impact assessment route.

O ~ ,-
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() 1 I indicsted that if we had to go the

2 supplement route, we would have to issue a draft

~ 3 supplement for comment and thea prepare a final

4 supplement that would incorporate the comments, and it

5 would delay us, we believe, until November 1983. So the

6 November 1983 date has to do with if we go the

7 supplement route. The June 1983 date would be if we can'

8 go the impact appraisal route.

9 I micht point oct for your information that we

10 have done a considerable amount of review of the

11 changes, and we are not throuch yet. But at least to

12 d a t e ., we do not see any reason why we cannot go the

13 appraisal route.

14 MR. MARK: Has the FES that was issued in 1977

15 gone through the comment and finalization steps?

16 MR. THOMAS: Yes, it has. It has gone all the

17 way through and it was ready for hearing when the plant

18 -- when the review was suspended.

19 (Slide.)
i

20 I will not dwell on this, but just to show

21 youfor completeness, this is a schedule that was
.

22 established by th e Commission to consider the

23 exemption. Basically, the schedule involves the

() 24 applicant responding to a number of questions and

25 opportunity for comments by the parties, preparation of

O
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O ' the co==1==toa report-

2 I understand that things are proceeding on

3 schedule with the report due out the 8th. There will be

|
4 notice of opportunity for oral presentation, oral

o

5 presentation, Commission decision, and then an order

6 announcing the decision which is scheduled for early

7 March. There is a possibility of a second round of

8 questions which would delay things maybe th ree weeks.

9 So we would expect in March a decislen on the
,

10 issuance of the exemptica.

11 (Slide.)

12 This slide shows our environmental review

13 schedule. As I indicated earlier, there are alternative

O 14 vays to proceed, depending on whether or not va would

15 issue an environmental impact appraisal or the FES

16 supplement. Either of these routes could wind up in the

17 issuance of an LWA-2 or an LWA-1, depending on which

18 document from the safety review side was input here.

19 Whether it be an LW A-2 SER or a site suitability report.

20 The final dates differ by five months. That

21 difference is accounted for here in the comment period

22 f or the FES supplement and the issuance of the final

23 supplement. So, when we get our review of the changes

24 and environmental matters completed, which we would

25 expect would be on the order of May, April-May

O .
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(]) 1 timeframe, we will make a decision which of these routes

2 to go, whether it be the appraisal route or the FES

3 supplement route.

4 And it will -- because we have to look at the

5 changes in an integrated manner and not each change by

6 itself, we cannot make the determination until then.

7 But we will -- we do plan to proceed down one or the

8 other of th e se paths.

9 ( Slid _e . )

10 This in --

11 MR. BENDER: Excuse me, Ce cil . The more I

12 hear of this, the less clear I am about what is going

13 on. What are the environmental issues that have to be

O 14 addressed?

15 MR. THOMASs We are bound by -- pretty much by

M NEPA on this as opposed to the Atomic Energy Act. We

17 ha ve to assess the potential environmental impact of the

18 design and construction and operation of the plant.

19 NEP A requires that there be a final en vi con men tal

20 sta tement, or NEPA, in conjunction with our own

21 requirements,' requires that we have a reasonably-

22 accurate final environmental statement out that has

23 provided opportunity for public comment.

() 24 If there are changes to it, we need to somehow

25 say whether we need to modif y tha t document to reflect

O
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() I the changes if they are substantivo. If they are not,

2 we have to have a basis for tna t.

(} 3 MB. BENDER: I think you are not addressing

4 the point in the way in which I hoped it would be

5 interpreted,- ct least. I know that it is a constraction

6 site and NEPA asks you to evaluate the environmentai

7 impact of construction activities, and I am surc there

8 is water there nat has to be dealt with. But those are

3 fairly conventional issues in a location that is -- has
!

10 had that kind of activity going on for a long time.

11 And as a matter of fact, I think there wa s

12 some kind of an environmental impact statement written

13 in preliminary form a long time ago. Is there something

14 new about this site that creates new environmental

15 issues that were not there when the original

16 environmental preliminary statement was made, or some

17 such thing?

18 MR. THOMAS: No, not at all. It is just a '

19 matter of looking at the changes. And to answer your

20 question directly, I do not think there are really any
[

21 environmental issues tbat are outstanding. It is just a

22 matter of having to go through the motions to document

23 and establish a record primarily for the hearing.

24 MR. ZUDANSs On your previous slide you had to

25 identif y additional environmental information

() '

ALDERSoN RtPoRTING COMPANY,INC,
,

400 VIRGINIA AVE., SX/, WASHINGioN, D C. 20024 (202) 554-2345

.. . - - ._. _-



_ _ _

283

() 1 requirements -- November 1981. Is there a document that

2 identified these someplace?

/' 3 MR. THOMAS: Well, the applicant has updated
V)

4 its supporting document, which is called ab

5 environmental report. And applicant has provided us

6 with a description of the changes. We are evaluating
/

7 those, so we have, as a result of our evaluation of

8 those documents, sent requests for information to the

9 a pplican t.

10 MR. ZUDANS: Could you put up thi s previous

11 slide?

12 (Slide.)

13 MR. THOMAS: Sure.

14 MR. ZUDANS: The second document f rom the top,

15 is that yours or applicant's?

16 MR. THOMAS: That is for --

17 MR. ZUDANS: The second one?

18 MR. THOMAS: We began to relook -- we

! 19 identified information we needed.

29 MR. IUDANS: Did you prepare a document?

21 MR. THOMAS: We prepared a number of requests

22 f or additional information in the form of letters that

23 were sent to the a pplicant.
4

() 24 MR. ZUDANS: Okay. Have we seen that

25 document ? That would respond to the question that Mr.

() .-
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() 1 Bender asked.

2 MR. THOM AS Well, you may find they are

(]) 3 somewhat general in nature, in some respects. I do not

4 think they are as specific as Mr. Bender was asking.

5 Mainly, we know there are differences in the fuel cycle,

6 for example, than what was originally proposed. We are

7 asking for more information on that. Alternative sites

8 have to be considered a little bit differently than

9 before.
,
.

10 The Commission has issued an order on the

11 hearing side of the House that says we have to look at

12 not only sites in the Tennessee Valley region, but

13 certain national sites. We have to consider that --

0 14 differences in environmental monitoring data, stuff that

15 -- meteorology conditions have changed. There is more

16 da ta . We a re saying to update in various areas. It is

17 tha t kind of information we have identified to the

18 applicant that he.needs to respond to.

19 MR. Z0 BANS: Okay.

. 20 HR. CHECK: Let me add something to what Ceci2
1

21 is saying that may help clarify this. We in this room
.

22 might agree, as vo go through an inventory of issues,

23 tha t they seem to be relatively unimportant and, in

24 f act, it may turn out that they are in terms of

| 25 environmental impacts.

|O > s

,

,
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() 1 Wit a t the staf f is doing is preparing itself

2 for a hearing on these matters. This is a strongly

3 contested case, and the question of legal sufficiency is{)
4 not an easy thing to determine a priori, especially in

5 environmental matters. New decisions are being retidered

6 all the time by courts and commissions regarding what

7 should or should not be done or included.

8 So, we are being careful. The care that we

9 are putting into this should not necessarily be

10 translated as great concern for many issues. It is not

11 that.

12 MR. SENDER: Who is contesting it?

13 MR. CHECK: Primarily, the Natural Resources
,

(-) 14 Def ense Council, the Sierra Club.

16 MR. BENDER: Are there local --

16 MR. CHECK: Perha ps the Attorney General of

17 the state of Tennessee.

18 MB. PENDER: Thank you.

19 (Slide.)

20 53. THOMAS: This is the safety review

21 s ch ed ule . It shows again a couple of alternative paths,

22 depending on whether we would go an LWA-1 route or an

23 LWA-2 route. The LWA-1 route, as I indicated earlier,

() 24 would need some sort of a document addressing the

25 changes in the site snitability report which was

O
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() 1 issued. That begins here, and that report would be

2 issued in June.

(]} 3 If we went the LWA-2 route, we would have to

4 prepare a small or mini-SER that addressed the LWA-2 and

5 site suitability matters. That would take a little bit

6 longer in both cases. From this point on down, I am

7 just showing the milestones that would lead us to a CP

8 in either case.

9 I have emphasized on this slide with asterisks

10 the points that we would see that we need to discuss or

11 consider ACRS involvement for your planning. Yesterday,

12 the question came up whether or not the ACRS needed to

13 be involved on site suitability matters.
7.,

14 To address that, we have looked at the

the 'ttorneys. It is15 regulations. We have talked with a

16 our f eeling that it is not at all required. The

17 reg ulations require that the ACRS look at CP's and

18 O L ' s . They sa y for amendments to CP's or OL's, the ACBS

19 m ay , at its option, look at it. We feel it is entirely

20 optional here. We did include this milestone on this

21 schedule to provide an opportunity f or your considering

22 this matter. We would really be receptive to your views

23 on this and would f actor whatever you thought into our

24 schedule.
1

25 Generally speaking, there are no safety

| ()
|
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(') 1 considerations involved at this point; only at the other

2 three.

3 MR. BENDER: Well, I guess first, I want to

4 re-emphasize the point I made. It would be very, very

5 useful to the saf ety review to know early wh'at really

6 exists in that excavation. And the sooner you get it,

7 the sooner you will know what to do about the evaluation

8 of site conditions.

9 And I think the impact of delay certainly

10 needs to take that into account. I do not really have a

11 position on the environmental review. Even though I

12 live in the area, I do not find myself carried away by

13 the usefulness of the CRBE to the area. But if it is

C:) 14 going to be built, I think most of us would like to know

15 that the maximum op ortunity is taken to learn about the

16 saf ety considerations in it, and to be sure that we are

17 able to take some timely action to fix those things that

18 ought to be fixed.

19 And I do believe that the time that is being

20 used up here is being used up in procedural kinds of

21 things that may be interfering with public safety

22 purposes, and I think that needs to be thought about

23 some.

) MR. CHECK: I do not think I verge on an24 s

25 impropriety by observing that the Commission has asked

O " - -
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() 1 for comments on the question of exemption. And in fact,

2 I observed that one of ~2ur members has already

)
3 expressed himsalf to the Commission on that matter.

4 I do not see anything to prevent anyone from

5 making comments.

6 MR. THOEAS. To address one other point about

7 possible ACRS involvement on the site suitability

8 matter, the finding we have to make on site suitability,

9 either the report that we have issued or any kind of an

10 update that we would issue is that the site is generally

11 suitable for a reactor of the general size and type that

12 is proposed . So basically, the document would be aimed

13 a t that.

14 It would involve more, again, the ologies,

15 environmental type matters, and a general look at maybe

16 wha t will be conventionally thought of as safety-related

17 areas only to the extent that we feel that there could

18 be a solution. We know the plant well enough to be able

19 to conclude that that site is suitable for a plant of

20 that general size and type.

21 So, we feel we should leave that up to you.
>

22 I t is certainly optional, as far as we can see, and we

23 would appreciate some feedback. We have to go down --

) 24 we are having a prehearing conference next Tuesday and

25 Wednesday. One of the purposes of the prehearing

O
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(]) 1 conference is to consider schedules and actions that we

2 have to take. It would be useful if we could have your

3 3 feedback by then. We would appreciate it and include it
(%)

4 in those schedules.

5 The other places I have indicated. As I have

6 said before, this is an "or" situation; we would proceed

7 down either this side or this side. If we proceeded

8 down this side, we would have the optional ACRS

9 involvement here. This would be the standard ACRS

10 involvement near the end of the CP review, as something

11 to be scheduled.

12 If we went the LVA-2 route, we would envision

13 a mee ting wi th the' committee on our LWA-2 safety
A
(J 14 evaluation report, where we do have to get into safety

15 matters. And again, at the end near the CP, closer to

16 the CP issuance date.

17 MR. CARBON: You issued a site suitability

18 report before?

19 MR. THOMAS: Yes. In March 1977.

20 MR. CARBON: Fine. Okay. Did ACRS re vie w it
t

|
| 21 a t all a t th a t time?

|
l 22 MR. THOMAS: Well, going back to what we said

23 yesterday, the report was made available to the ACBS. I

| () 24 think we ran into a documentation problem. I do not
1

25 think we have any ha rd and fast evidence that the

i
'

O .
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1 committee considered it; at least, evidence in writing.'

2 It was certainly made available to the committee. It

3 included the criteria that we talked about yesterday.

4 MR. CARBON: Do you know, was the committee

5 scheduled to review it?

6 MR. THOMAS: Rich, do you know the answer to

7 tha t?

8 MR. STARK: We do not know.

9 MR. THOMAS: We do now know.

10 MR. BENDER: When was it made available to the

11 committee?

12 MR. THOMAS: On the order of March 1977.

13 MR. BENDER: At that time, was the committee

O.
14 asked to review it?

15 MR. THOMAS: Do you know the answer to that,

16 Rich ? We will go back to the slide we presented

17 yesterday.

18 MR. BENDER: Normally, we get so much

19 documentation from the staff that is very hard to know

20 when it has something that it wants to have the

''

21 committee act' on .

22 MR. CHECK: I think a safe assumptfon would be

23 n o , we did not ask. We cannot poin to chapter and

24 verse. I assume we do not ask -- made available means

25 made available.

|
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() 1 MR. THOMASs We tried to make available a

2 plethora of information.

3 MR. BENDERS I do not want to see something in

4 the record that implies an action needed by the

5 committee that is different from what the committee

6 did . I think I might interpret what you said as saying

7 vell, the committee should have done something about the

8 site suitability report. In fact, I do not think that

9 it was -- we were asked to do it, nor do we know that

10 the report was something that the staff had thought was

11 in a form to review.

12 MR. THOMAS: No. I, in no way, intended to

13 imply that the committee did not do something it was

O
14 asked to. We are not at all sure that the committee was

15 asked to do anything on it.

16 My only point was --

17 MR. BENDER: Let's say it another way. We are

18 pretty certain you did not ask.

19 MR. THOMAS: Okay, we are not asking you
|

20 again . We would like your input on whether you would
|

21 like to meet with us here. We will make the document
,

'

22 available to you in either event.
.

23 MR. LIPINSKI M r. Chairman, I have a comment

() 24 to make to reinforce Mr. Bender's earlier comment on the[

!

25 site, and I believe it was the Hartsville site.

()I

i
!
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O ' nert v111e aea deea e1ectea oa the de=1= or te t

2 borings, and when the site excavation started, a

3 considerable number of voids were discovered during the

4 course of the excavation, and it required a lot of

5 grouting and some additional test borings to make sure

6 that the basemat had a firm foundation, that there were

7 not voids underneath that mat.

8 But there was a surprise a t that pa rticula r

9 site. It is in a different part of the state, but they

10 were surprised .

11 MR. THOMASs I would only reiterate what Paul

12 Check said. If the committee feels strongly on this

13 matter, we would encourage you to comment to the

( 14 Commission soon.

15 MR. CARBON 4 Fine. Let's move on, then.

16 MR. THOMAS: That is all I had. Are there any

17 questions on this or any other schedule or milestone

18 matter?

19 (No response . )

20 MR. CARBON: Questions from the committee?

21 Our full committee CP meeting on your schedule there is

22 M a y 1983, just about 14 or 15 months from now, isn't it?

23 MR. THOMAS 4 Yes.

O 24 MR. CARBON. 1 ;uet eey thet to emphes1=e it.

25 Are you -- well, I guess you are planning to meet that I

a - -

|
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I

(]) 1 schedule yourself. ;

2 MR. THOMAS: We will do our best. I would

3 point out that if we do go the LWA-2 route, if it turns

4 out that that is the route we go, there would be a

5 meeting or we would anticipate a meeting in August of

6 1982.

7 MR. BENDER 4 Just setting aside that more

8 general schedule, it seems to me that what we need to

9 do, if we are coing to review this thing, is to have

10 some intermediate schedule of things that you are going

11 to make available, that you cannot do this like an LWR

12 construction permit review because with an LWR, we

13 already have some kind of established process for

O 14 evaluation.

15 We have never looked at most of this stuff

16 bef ore , and so there has to be some systematic way of

17 dealing with it in an orderly f ashion. And I think you

18 ought to think about other milestones than those up

19 there, and give us a different kind of schedule; one

20 tha t says here is what you are going to have on some

21 given date, tha t we can look a t as a discre te package.
.

22 That way, at least we might be able to wrap

23 around it in some reasonable ti m e .

() 24 MR. THOMAS. We looked at this as a starting

25 point for such a development. We will be glad to work

'
s
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() I with you on that.

2 MR. CARBONS I would like to go on from what

(]} 3 Mr. Bender said. It seems to me that maybe the crucial

4 thing in here from the standpoint of our review is going

5 to be the CDA. It is different, and it also has a great

6 bearing on energetics, if any, on so many other features

7 down the road.

8 And in terms of your coming up with some sort

9 of intermediate schedule, I think it is almost crucial

10 that we have some appreciation of what your CDA planning

11 is in considerable detail. And I am wondering if we are

t
' 12 not almost going to be forced, our subcommittee, to

| 13 perhaps have hearings, discussions, whatever discussion

()
14 of CD A's so as to sort of get up to speed, even before

|
15 you bring things to us.

16 That last is just an information point, but it

17 is something that we as the committee are going to need

18 to discuss this af ternoon. And I make it mostly to just
!

19 emphasize that we have got to work awfully closely

20 together and know your plans in great detail for this to

21 m esh .

22 MR. THOMAS: We agree. Again, this was a

23 starting point.

24 MR. CHECK 4 Let me talk for just a little bit.

25 It has not been easy for us to put some structure --

O
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() 1 MR. CARBON: We appeciate that.

2 MR. CHECK: on our plans from here on,--

3 especially as it involves the committee.

4 MR. CARBON: Yes, I am not criticizing.

5 MR. CHECK 4 I understand that. I am hoping

6 today will be profitable, these two days will in fact be
.

: 7 profitable, along those lines. And I tell you in that

8 regard that the thing we are grappling with at the

9 moment is that we have high on our list is understanding

10 what issues will be involved in order for us to write

11 off for LWA-2 purposes. That we view as the pacing item

12 under the assumption that the exemption is granted.

13 There are many uncertainties here, and that
'

14 complicates things as well. For our part, we are

15 somewhat reluctant. Certainly, we are not going to

16 dic ta te to the committee in what order things should be

17 taken up, nor do we know or have a full appreciation for

18 what things the committee itself feels needs to be taken

19 u p . What are the discrete elements which it feels it,

20 must satisf y itself with regard to, somewhat

21 independently or differently than it would normally
|

22 handle a review.

23 I am aware that there are working groups,

) 24 several in number, which are special to this project.,

25 And even though we started at that page for a good

O)\
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() 1 amount of time, it was hard for us even with that to see

2 what issues map unto those assignments and how we would

r~s 3 move in the time available to us.
V

4 So, I am delighted to work with you to help

5 fashion a plan, but I am really not smart enough to be

6 able to say given the needs that the committee has, this

7 is the way we should step through it. I do welcome your

8 independent view on how we should move through it.

9 Within a matter of days we will be coming to very tight

10 grips with the issues involved in an LWA-2 submittal,

11 because that is what the applicant plans. It will be

12 pro viding a mini-SER which addresses the matters that in

13 his view need to be addressed for the accomplishment of

n'~' 14 this LW A-2 activity.

15 I think that should be a roadmap for us. A

16 quidepost, anyway, on how we might proceed. But if you

17 have special concerns, things that you feel we can break

18 out right now, I would like to hear about that.

19 You mentioned HCDA. At the same time, I have

20 told you we are in an early stage of development of that

21 issue. Imposing a requirement on us to give you
|

22 som ething that we are incapable of developing in short

23 order does not serve the process.

) 24 MR. CARBON: Yes. Well, I am not trying to do

25 the latter, and I am not at all saying that the CDA is

.,
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(]) 1 the most important aspect of the review.

2 One thing I am trying to say, though, is that

3 so many other things down the road, downstream, depend

4 on decisions on CDA and the energetics and so on, that

5 it would appear that it just must come in for early

6 consideration.

7 Now, how early can be early I do not know.

8 But I think it is clear that it has to be early in the

9 consideration.

10 MR. CHECK: I believe there is a convergence

11 of our thinking very, very tigh t. We have the exact

12 questions in our minds as we explore with the applicant

13 wha t are the issues associa ted with the work they plan

O 14 to do in this LWA-2. CDA is in some way involved with

15 tha t, the basemat itself, if that were the limit of

16 their proposed activities.

17 Ihere are CDA-related questions, so some of

18 this I think will flow naturally. I understand your

19 interest and perhaps impatience to get going on it.
.

20 Believe me, I am not keeping anything from you. If I| .

21 had wisdom on the point I would share it. I feel
,

22 squeezed. The milestones are not receding; they are

23 a pproaching me. All I can suggest is close
i

) 24 communication, that we talk about it.

25 MR. CARBON: Yes.

O
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() 1 MR. CHECK: And as either one side or the

2 other has a revelation , that we share it.

(]) 3 MR. CARBON: We must, because again, that date

4 is only 14 months away.

5 MR. CHECK: As Cecil points out, there is one

6 a lot closer than that in A ugust of 1982, because the

7 worst case in terms of us trying to accomplish our work,

8 is the righthand path. And that gets us addressing some

9 portion of this plant in a very few months.

10 HR. CARBON: Any other questions?

11 MR. BENDER: Max, I think it is worthwhile to
t

|

12 a t least remind ourselves that what the staff said

13 yesterday was they were going to ignore the existence of

O
14 all the hardware that apparently exists. I really do

15 not know what exists, but a pparently there is a lot tha t

16 h as been built .

! 17 And again, there is the matter of timeliness
1

18 and making decisions like that. I guess just from the

19 standpoint of protecting the taxpayers who have paid for

20 this thing, that we ought to be thinking about timely

21 actions if we want to make changes. And I do not think

22 it is very responsible to say that we are going to

23 ignore wha t exists.

2A I could say that I was appalled by the

25 Commission 's passiveness in allowing the hardware to be

O .
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() 1 built, just because it was not going to license. That

2 has always bothered me. But given that it now exists, I

3 think we would be well advised to try to make some(}
4 judgments about what things should be examined most

5 urgently in order to make maximum use of the available

6 time to implement an, changes that might be needed.

7 And I wonder whether the staff has given any

8 thought to that.

9 MR. CHECK: I do not think we have made our

10 position clear. I seemed -- and I think we all are --

11 kind of walking some very narrow path trying to give the

12 impression on the one hand that we are not going to be

13 unduly influenced. That is, shave in the essential

O 14 quality of the review activity. And then on the other,

15 be blind to the fact in that a good deal of this plant

i 16 is designed , and some of it is purchased. I am aware of

17 both, and I do not think we are proceeding unreasonably.,

I
18 I believe Bill Morris, in his discussion of

19 acceptance criteria, said that we acknowledge that it is

20 out there.

21 MR. BENDER. I think you may be ''

22 misinterpreting my point.

23

() 24

25
.

|

!
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1 I do not accuse you of ignoring it. I say the(}
2 schedule has to deavl with timeliness, and I am not

3 conscious that the existence of the hardware is being

4 taken into account in establishing how the review

5 process ought to be conducted.

6 If a pressure vessel, for example, exists, and

7 I guess one does, I would want to know f airly quickly

8 whether there are things about that vessel that ought to

9 be changed so that I could tell the Applicant at some

10 early time.

11 And I think I am fairly sure if the

12 Commissioners decided to go ahead and license this plan t

13 and then later on it were found that the review process

14 had caused a couple-of-year delay because of changes

15 that went with the licensing just because they had not

16 been called to anybody's attention, that that would be

17 an embarrassing kind of circumstance. And I do not

18 think we would want that to happen.

19 MR. CARBON: That concludes the presentation?

20 MR. THOMASs Yes.

21 MR. ZUDANSs I ha ve a question. I think that,

22 if the package of criteria,as yesterday presented, both

23 the principal and the special ones, are reviewed and if

() 24 equipment was designed in accordance with that package,

25 then maybe that issue would not be so significant,

O
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() 1 because it means all we would have to prove is that a

2 particular piece or' component satisfies tha t set of

3 criteria.{)
4 So maybe the first item on their part should

5 be to go through those criteria. If the criteria is

6 changed, then they should tell which equipment is

7 aff ected.

8 MR. BENDERa You certainly have to have a

9 basis for judgment. ,

10 MR. ZUDANSa I understand the criteria were
i

11 developed before the equipment was built. Is that a

12 correct statement? -

13 MR. STARK: Whether they proceeded to the

O 14 building of any equipment or not, I would defer to the

15 Applicant. But certainly, these criteria were

16 promulgated and in d ra f t form, a n ea rlier f orm, months

17 if not years before that.

18 So there has not been -- there has not been a
|

19 lot of new requirements imposed th ro ugh those criteria

20 which the Applicant would not have been aware of in the

21 earlier stages of the desion.

22 So I am optimistic also. I do not think that

23 there are big surprises.

() 24 MR. BENDERa Let me just cite a more obvious

25 kind of thing . When the review was terminated, the

O - -

ALDERSON REPORTING COMPANY,INC,

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

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



302,

() 1 Staff was still arguing with the Applicant about whether

2 the system could stand 600 megawatt-seconds or 1200

3 megawatt-seconds, and if I recall correctly, the

4 Applicant said the system can stand 600 megawatt-seconds

5 but not 1200.

6 I have since learned from looking at some of

7 the pieces of paper you gave me that the Staff is not

8 quite willing to accept the structural analysis that

9 would defend 600.

10 I do not know whether those positions are

11 valid positions or not, but ir they were, I would want

12 to hurry up and find out what that position was because

13 it has a bearing on whether the Commissioners want to

14 take any licensing action a t all.

15 MR. STARK: I at going to turn the microphone

16 over to Bill Morris and let him talk more about that

17 because he is closer to the prosecution of the technical

18 review.

19 But we are identifying the things that we feel

20 need to be done just as quickly as we can, and we are

21 looking forward on the review just as quickly as we-

22 can . There is no sense of puttino things off, believe

23 m e .

24 But here, Bill.

25 MR. MORRIS: Well, that is essentially what I

O
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() 1 was going to propose, tha t we take the CDA, the

2 resolution of issues related to the CDA, as the most

[}
3 urgent activity tha t we have.

4 Our earliest meetings with the Applicant were

5 focused on that. Subsequent meetings have been intense,

6 and almost continual discussions have gone on about

7 where we will -- how we will arrive at our position

8 regarding both the capability of the structure to handle

9 energetics and whst the energetics are.

10 So I concur in what Paul has just said, that

11 it is -- we a re taking what we think is rapid action to

12 get to the resolution of the issues.

13 MR. CARBON: Fine. Let us take a break.

O
14 (Brief recess was taken)

15 MR. CARBON: Let us move on. Let me call on

16 M r. Morris.

17 (Slide)

18 MR. MORRIS Bill Morris, CRBR Program Office

19 Staf f f or NRC. I am here to discuss some planning that

20 we have done in the la st few months to iden tify research

21 and technical assistance programs that we feel will be

22 needed to resolve issues related to the construction

,
23 permit at Clinch River on schedule.

) 24 In September, shortly after the DOE request
1

25 for resumption, Licensing came to us, and the program

(
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() 1 office was established. The executive director for

2 operations requested that a joint committee comprised of

3 representatives of the Office of NRR and from the Office

4 of Research prepare a plan that would identify programs

5 for CRBR licensing.

6 The objectives of this planning were to make
1

7 efficient use of limited resources and focusing those

8 resources on the most important programs and problems

9 that needed to be dealt with and early identification of

10 programs that needed to be set in place so that we could

11 meet the ambitious schedule that we had.

12 And also, there was some interest in

13 coordinating our programs with ongoing and previous

.() 14 programs that DOE had sponsored to deal with LMFBR

15 technology.

16 So those have been our objectives. And the

17 schedule was taken into account in doing this planning.

18 There have been several meetings. In fact, a number of

19 meetings have been held with the Applicant that are

20 related both to the actual beginning of the review and

21 as an input to this plan that we have put together to

22 help us identify what the current status of certain

23 issues was.

()'

24 The previous documents, such as the site

25 suitability report, the Gammill-to-Caffey letter, the

O " - -
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()*

1 Denise-to-Caffey letter, and the final environmental

2 sta tement were all reviewed. And we have prepared this

() plan that you have a draf t copy of yesterday. j3

4 And let me point out that this plan that you j
l
'

5 see is not an SER, it is not a statement of our current

6 position, but rather where we have talked about

7 positions that the Staff has taken previously. I think

8 it is couched in those terms so that you will see it has

9 an historical perspective.

10 In some sense, we have had an opportunity to

11 review some is, sues in greater depth than others, and you

12 will see that there is some unevenness in the report ~

13 that you have had.

O
14 There is another thing to point out. That is

15 -- well, in the sense that this is a draft and not a

16 position , it should not be taken to represent the things

17 that we would say in the SER.

18 We may be saying things now because we have

19 not had time to thoroughly examine these issues and they

20 appear to us as the significant areas for which we would

21 like to collect information. So I hope you will not
,

22 overinterpret what was said there.

23 The report and the plan that we have come up

24 with are dominated , of course, by the core disruptive

1
; 25 accident concerns. Programs tend to fall in either one

}i

(
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() 1 of two categories 4 either they are programs that we are
1

2 following so that we can be assured that core disruptive

(]) 3 accidents will be unlikely to occur and other programs

4 that are being followed to assure that core disruptive

5 accidents are accommodated.

6 Examples of those that come in the f ormer

7 category, the heat transport system review that we will

8 perform, you heard about that from DOE yesterday, our

9 review of design basis accident analysis to assure that

10 we have identified the correct set of design basis

11 accidents and that they have been evaluated properly.

12 The instrumentation and control reviews and the reviews

13 associated with high-temperature mechanical and piping

O
14 design are also in that category.

15 But there is a strong effort to understand the

16 phenomena associated with core disruptive accidents as

17 represented by the programs on the capability of primary

18 system to accommodate CDAs and the capability of

19 containment to accommodate CDAs.

20 I do not know that there is anything

21 particular to be read into the dollar figures here. We

22 are mainly interested in the technical content today.

23 I would like to emphasize that these programs

( 24 tha t we are discussing here and that are in the report

25 are not all the effort that we are undertaking.

;
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(]) 1 There are additional considerable activities

2 being undertaken by the NRR staff and our consultants at

3 the National Laboratories to review and resolve a number

4 of issues. These happen to be those that seem to have

5 some particular unique flavor to them related to the

6 particular complexity of LMFBR technology or, let us

7 say , the new areas of LMFBR technology that have not

'8 previously been resolved in LWS technology.

9 Let me say, too, that a part of our planning

10 were the new licensing positions and issues that have

11 been identified since the termination of the licensing

12 review in 1977, such as the TMI-related issues. Ther

13 have played some role in the plan that we have

O
14 formula ted.

15 (Slide)

16 MR. KASTENBERGs I have a question. You said

17 not to read too much into the dollar figures, yet ther

18 will determine whether or not you are successful at

19 answering the questions that have to be answered.

20 MR. MORRISs They will have an effect, yes.

21 MR. KASTENBERG Are these hard numbers or -- -

22 I mean are these your budget numbers?

23 MR. MORRIS: These are our draft numbers, but

() 24 we think they are very close to the numbers that we

25 think will resolve the issues involved.

O
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2 value is adequate?

3 MR. MORRISa In most cases we can supplement

4 this where, as we go through the process of the review

5 and attempt to resolve issues, these figures can be

6 supplemented where it is necessary.

7 Now, this is our preliminary estimate of what

8 will be needed in the preliminary allotments for the

9 various issues. In some cases, the dollar figures for

10 an experimental or a calculational program will be

11 higher thaa, say, a review activity.

12 And I think one would just have to rely on

13 experience that we will gain as we go th rough this to

O 14 identif y whether or not this is successful. I do not

15 know of a way right now to tell you that it will be. We

16 f eel confident, though, that it would.

17 Now, in each of these cases where I have

18 talked about some specific program that involves the

19 Office of Research, we have identified in our plan what

20 we believe the licensing objective is.

21 The implementation of that objective -- that

22 is, carrying out and executing the plan -- will be the

23 responsibility of the Office of Research. And wherever

24 we have identified programs, we have discussed with the

25 Office of Research the practicality of implementing the

O
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j 1 plans.

2 In all cases that you see, I believe that we

(]) 3 are confident now that we have come to a convergence

4 with the Office of Research. And Bob Curtis is here and

5 can address any questions related to the implementation

6 of the plan. But right now what I am trying to do is

7' talk about the way we have come about identifying the

8 issues and what they mean to us.

9 One of the obvious important systems that

10 needs attention are the heat transport systems. We

11 intended that this be a system that had independence,

12 redundancy, diversity. Part of our review will be

13 directed towards determining whether tha t is the case.

O
14 One of the important issues related to the

15 heat transport system is whether natural circulation can

16 be achieved. And tests performed at FFTF have a bearing

17 on this.

18 We will be looking at the meaning of those

19 tests for the CRBR design, and we will be using -- we

|

| 20 recommend that the SSC code, Super Systems Code that was
|

21 developed under sponsorship of Office of Research, will

22 be employed in conjunction with perhaps the COMMIX Code

23 or the COBRA Code to confirm the heat transport system

24 capabilities for natural circula tion .

25 So this would be a confirmatory program. The

.- .
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() 1 Applicant has performed analyses that he believes are

2 sufficient to identify a capability for natural

3 circula tion , and we will be performing confirmatory

4 calculations.

5 (Slide)

6 We think it is important to spend considerable

7 effort understanding the event sequences or accidents i

8 tha t could occur at Clinch River. A set of design basis

9 accidents occur in Chapter 15 of the PSAR. Those are

10 there to ensure that the proposed safeguards and limits

11 are acceptable.
.

12 In addition to reviewing those, we believe've

13 should in some cases perform selected confirmatory

O 14 analyses, using again the Super Systems Code in

15 conjunction with other codes such as COMMIX.

16 In addition to that, however, we think tha t we

17 vant to make a careful analysis of the potential event

18 sequences that could occur at Clinch River to determine

19 whether the set of design basis events proposed by the

20 Applicant is acceptable.

21 As I told you yesterda y, we think that in the

22 development of criteria, both the general or principal

23 design criteria and more specific acceptance criteria,

() 24 t h a t an understanding of the potential accidents and

25 transients is important. And this will be a pretty

'
s
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() 1 concerted effort that we will undertake to do this.

2 It will involve perhaps some additional

3 calculations to understand the way the phenomena occur(])
1

4 during these events. And, say, an example of one of the

5 things we will be looking at carefully here will be a

6 station blackout event that we discussed pretty

7 thoroughly yesterday. We will take a close look at that ;
;
'

8 and see if we understand how this design functions under

9 those circumstances. And there are other variations on

10 the number of events that we will be attempting to

i

11 evaluate .

12 Because of the special nature of the sodium

13 cooled system , cooling of Clinch River, there are the

O
14 problems associated with sodium fires and ordinary

15 fires. And we will spend some time trying to understand

1G the fire protection, the adequacy of the fire protection

17 measures taken in the Clinch River design, the interface

18 between sodium and ordinary fires, and felt that wa s

19 important enough to call out for special attention.

20 In addition, one of the areas in light-water

21 reactor licensing that has received conside rable''

22 attention in recent years is the subject of

23 environmental qualification. We have not yet had much

(} 24 experience with regarl to the qualification of

25 electrical and saf ety equipment and the environments

O
.
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(]) 1 associa ted with sodium leaks and spills, sodium fires,

2 and the aerosols that can be produced.

3 And we are going to pay particular attention

4 to understanding those environments in an effort to be

5 assured that a correct set of environments.will be

i 6 chosen during the qualifica tion testing plan for the

7 equipment at Clinch River.

8 (Slide)

9 Core disruptive accident can be considered to

10 be divided into two phases essentially the energetics

11 phase, which are concerned with the possibility that

12 suf ficient energy will be produced to cause early

13 f ailure of containment by virtue of having caused a

O 14 f ailure of the primary system to produce a sodium spray

15 fire, perha ps a missile.

16 So this area -- I think the Applicant

17 considers this the area called SMBDB, structural margin

18 beyond design basis. A little bit more descriptive is

19 the term we use, capability of CRBR primary system to

20 accomoda te core disruptive accidents.

21 A number of programs are proposed here.

22 First, we want to review and evaluate carefully the

23 Applicant's position and the analyses that he has

() 24 performed to assure -- to identify the margins for

25 structural capabili ty of the primary system to

O
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() 1 accommodate the energy developed in a CDA.

2 And this is essentially a review activity, one

(]} 3 of the tools for CDA analysis that has been developed is

4 the SIMMER Code. And we believe it will be important as

5a part of our program to do calculations using SIMMER

6 that both check the best-estimate scenario and

7 understand the sensitivity of energetics to key *

8 parameters and phenomena that could occur during a CDA.

9 SIMMER and SAS are codes that we would propose

to to have used in those calculations. In association with

11 that, we think there should be some careful

12 documentation of SIEMER because of our use of it as a

13 licensing tool.

14 One of the most significant test programe in

15 areas for which a great deal of attention should be paid

16 are those mechanisms and those phenomena associated with
^

17 fuel dispersal.

18 The Applicant has performed tests to support

19 the claims about fuel dispersal during a core disruptive

20 accident. We believe that this is a sufficiently

21 important area that we should have our own series of

22 tests.

23 And you will see that the tests will be
,

i

24 performed in pile and are directed towards determining

25 the potential for fuel relocation into areas where

O -
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() 1 recriticality will not be a problem.

2 The trans series of tests is the tests that we

3 support here.

4 MR. BENDERa I am not sure why you have made

5 such a point of those tests. Are they likely to give

6 you some definitive answers that you could not get any

7 other way?

8 MR. MORRIS We believe they have a potential

b to do that. We are examining the detailed test program

10 for trans and at the same time we are going to be

11 discussing in detail the DOE programs that are ongoing

12 to make sure that we have coordinated properly the trans

13 tests and the other tests that are going on to see which

O 14 tests tell you what and how effective they are in

; 15 producing the needed information.

l 16 However, there are others here from the Office
|

| 17 of Research who may be able to address this better. Bob
|

18 Wright is back in the corner there; he may be able to

19 speak to this. Bob Curtis is over here. Do you wish to

20 go further into that?

21 HR. BENDER: Not today.
,

22 MR. MORRISa Okay.

| 23 MR. BENDER: I am more acting as a skeptic who

() 24 would like to know when we propose to do something we

|
25 really have a good basis for knowing why we are doing

)
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2 I am a little skeptical of the computational-

3 procedures that are being used. And I am not so sure

a that we ought to be putting all of that much faith in

5 them, because they have no experimental verification
-

6 basis and they are not unlike the problems we have had

7 with the MARCH Code, which is notorious for the

8 uncertainties in it.

9 So I think we have got to be a little careful

10 about deciding that we need a lot of experimental work

11 as a basis for getting on with the licensing

12 evaluation.

13 MR. MORRIS: Curtis, why don't you speak to

O 14 this for just a moment, please? Curtis Allen, from our

15 sta ff.

| 16 MR. ALLEN 4 I guess the question, Dr. Bender,

17 was you were concerned with an unequal distribution

18 between analytical -- between calculations -- |

|

| 19 MR. BENDER: Neither one. Neither one.

20 MR. ALLEN 4 Okay.

21 MR. BENDER: I was only raising the question

22 of the importance of all these computational procedures

23 and the importance of the experimental program in coming

24 to grips with the licensing actions associated with the

25 CD A .

O'

,
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() 1 The programs exist, and I suppose you can

2 exercise the codes, but I am not convinced that the

3 depth of knowledge associated with them will provide you

4 with a position which has a lot of credibility in it.

5 They cannot be verified experimentally very well, and it

6 is mostly a matter of judgment as to how the codes are

7 used.

8 And I sa a little uncomfortable in using them

9 and'saying, well, if their answers come out right, then

10 things are okay, and if they do not, then we will do

11 something different. And I feel like we ought to be

12 really sure that they do provide the right kind of

13 justification for licensing actions.

O
14 MR. ALLEN Yes. I think the use of the codes

15 is not so auch , in my view , one to come up with a final

16 number that we hang our licensing action on. But they

17 provide a tool and a method to examine the accident

18 scenarios and the progressions to identify those parts

19 o f the progression that we have the greatest difficulty

20 with and the uncertainty that is important, the

21 significant uncertainties.' ''

22 And when we identify those, as we have in some

23 of our preliminary discussions, then we focus on some

i () 24 experimen ts1 programs that may be required to resolve

25 those uncertainties. And I think we have a plan intact

O
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O i thet attempts to de that.

2 MR. BENDERS Well, look, between now and May

3 1983 is not very many months. It is going to be a

4 challenge to get much done.

5 MR. ALLENs I agree with that.

8 MR. MORRISs Bob Wrigh t, from the Office of

7 Research , can explain something about the fact that

8 these tests have been planned for some time. We are not

9 starting f rom scratch, and what we are attempting to do

10 is coordinate with the DOE programs to assure maximum

11 ef ficiency.

12 MR. WRIGHT: Bob Wright, Office of Research.

13 Mr. Bender, the key point in the project's

14 case is following the initiation phase, going into the,

15 transition phase, that there is fuel drainage, in

18 particular, between the subassembly can valls, that you

17 have re::ioved enough fuel that you go suberitical in the

18 transition phase and hence do not have the recriticality

19 problem.

20 We have had a program of experiments that has

21 just been giving results in the last six months at

22 Sandia which directly addresses the questions of fuel

23 streaming and freezing and relocation. This is in the

24 ACRh test reactor at Sandia.

25 And it is particularly effective for checking

b)v
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() 1 models and predictions because it is in a clear geometry

2 with well-known, well-characterized conditions, so you

{} 3 can draw conclusions from these expariments.

4 And we are planning to redirect the

5 experiments which have started in a thick-walled tube

6 geometry for modeling into the slab geometry between can

7 walls. And we think that in the time frame of a year we

8 will have experimental results for checking the models

9 on this phenomenon, which is very important in the CDA

10 energetics evaluation.

I will also take the11 I guess I might --

12 opportunity here to say that we are severely limited'in

13 the amount of work we can do by our very, very tigh t

O. 14 budget considerations.

15 MR. BENDER: I am just being a skeptic. I am

16 not trying to prevent you from doing anything.

17 MR. MORRIS: Also, in the re por t that we have

18 written , the basis f or choosing these programs and

19 focusing on them is spelled out in some detail.

20 And if you reconsider that report, I think you

21 will see that we are focusing on the most important

22 areas, and it will explain more thorcughly why SIMMER

23 calculations are important and that they fill a gap in

( 24 analysis that has not been filled by any other code tha t

25 we have available.

O -
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O ' not on1r do e 1sh to coordinate c1o etr ith

2 the DOE programs that are going on and that are being

Q 3 planned, but we want to evaluate the significance of the

4 DOE-based technology programs in a number of areas. And

5 these have imp 11 cations for the CDA ana1ysis, and we

6 will be doing that a1so.

7

8
,

9

10

11

12
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rm
(_) 1 (Slide.)

2 Okay. The capability of the CRBB containment

(v3
3 to accommodate core disruptive accidents focuses on how

4 well the containment can accommodate the event

5 subsequent, assuming that the energetics phase has been

6 appropriately accommodated. And this involves the

7 deposition of core debris and sodium into the reactor

8 cavity.

O Subsequent to tha t there will be a severe

10 environment generated in the reactor cavity and the

11 containment building, and we will have an extensive

12 review of that scenario as proposed by the Applicant to

. 13 try and understand his position and critique it. That

14 is essentially a review activity sponsored by the Office

15 of NRR.

16 Again, part of the Applicant's scenario

17 involves modeling of transport of fission products and

18 plutonium during a CDA. We want to look at those

19 experiments that he has referenced, try to understand

20 w ha t they sa y, critique those, and if necessary, perhaps

'' 21 develop and execute some confirmatory experiments.

22 Another part of this activity will be to

23 evaluate the capability of the containment structures

s) 24 and systems to accommodate CDAs. Pressure will be

25 higher than the design pressure. Temperatures will be

O
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.

1 severe, and we will look at the potential failure modes

2 of containment to examine whether there are suf ficient

(]) 3 margins in the design. Certain systems will be used by

4 the Applicant to accommodate the event, and we will look

5 at the design of those systems and the adequacy of those

6 systems who operate under the conditions of a CDA,

7 including the environments of high temperature and i

8 intense aerosols.

9 Perhaps the analog to the fuel dispersal

10 question f or the energetics phase of the CD A is the

11 question of the intensity of the reaction of sodium with

12 the materials in the reactor cavity. Early in the fall

13 we were looking at a design that included calcitic

14 limestone concrete. Recently the Applicant is

15 investigating dolomitic concrete. We will be following

16 a program that he is proposing somewhat carefully to

17 coordina te a series of tests of sodium-concrete

18 interactions at Sandia with tests that the Applicant

19 will be doing to re-evaluate sodium-concrete

20 interactions.

( 21 Again, a code called CONTAIN has been

22 developed a t Sandia National Laboratories sponsored by

23 Research. It has utility for both light-water reactor

24 designs and LMFBRs. During the next year that code will

25 be completed , adapted to the Clinch River design and

()'
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() 1 used later on as a confirmatory tool to confirm the

2 snslyses parformed by the Applican t.

(]) The Applicants uses COSICO to perform these3

4 calculations, so this provides an independent check.

5 And again, we will be looking at the significance of the

6 DOE-based technology core debris behavior research

7 program with regard to what it will teach us about CRBR

8 licensing.

9 In the schedules noted here they are designed

to to achieve a certain level of confidence about the

11 design on a time frame commensurate with the proposing

12 licensing schedule, and so each number chosen has a

13 basis related to the beginnings of hearings or the

O
14 issuance of an SER .

15 ( Slid e. )

16 The operating temperatures and certain

17 phenomena that can occur at Clinch River are somewhat

18 outside the base of experience that has been gained by

19 the licensing staff for light-water reactors; and we

20 have singled out a special effort to try to understand

21 these phenomena to determine whether the appropriate

22 design criteria have been proposed by the Applicant.
i

23 At the same time, the Applicant has or let's

24 s ay DOE, the DOE-based technology program included, as

25 we understand it, a considerable amount of effort to

., . .
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() 1 understand high temperature mechanical design; and we

2 will be looking at that to see what its implications are

3 for Clinch River. This is again a review effort rather{])
4 than a research effort.

5 (Slide.)

6 There is some special instrumentation

7 requirements that we are going to have to address for

8 Clinch River. loose parts monitoring system must be

9 designed and approved. We have asked the Applicant in

10 the letter f rom Denise to Caffey to be able to detect

11 subassembly faults. He has proposed a design to do

12 that, and we are coing to look at that, those

13 instruments, to determine their adequacy.

O
14 Perhaps a major effort we have to think

15 through at this phase is the parallel to the LWR

16 Regulatory Guide 1.97 that we think should be addressed

17 for Clinch River. As you know, Regulatory Guide 1.97

18 identifies instruments f or monitoring the progression of

| 19 accidents and transients, and the criteria, the

20 identification of the types, and the location for those

21 instruments are being addressed and have been addressed

22 in that LWR Requ1 story Guide.

23 We cannot use that Regulatory Guide for Clinch

() 24 River. However, we think we should think through very

25 caref ully the necessity f or inclusion of instruments to

(
|
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() 1 monitor the progression of an accident, and that will be

l! a major effort that we will undertake.

3 We believe the Applicant has a proposal in

4 place, and we will be reviewing that proposal with

5 regard to its adequacy.

6 MR. BENDER As a matter of curiosity, does

7 FFTF have anything that could be looked at as comparable

8 to what might be needed?

9 MR. MORRIS: Well, we will be doing several

10 things to determine what might be needed. On an earlier

11 slide I mentioned the accident delineation. We will be

12 following the kinds of events that could be happening,

13 and that information will help us determine what may be

O 14 needed.

15 At the same time, this program provides to us

16 consultants from Idaho who have some experience with

17 LMFBR instrumentation design, and we will be f actoring

18 in the experience from EBR-II from FFTF and any of the

19 oth9r LMFBR precedents that seems prudent to adapt for

20 Clinch Rive r.

21 MR. ZUDANS: Is the FFTF geometry similar

22 enough to check the natural circulation potential in the

23 primary loop of the CRBR?

() 24 MR. MORRIS 4 The Applican t claims it is. We

25 have that under review.

'

e
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() 1 MR. ZUDANS: Yes.

2 MR. LIPINSKIs On the last item, the local

](~) 3 fault detection instrument systems, the Applicant has

4 increased the number of thermocouples in the core for

5 surveillance, but they have argued against having to use

6 these as part of the protection system.

7 Now, is that what you have in mind on this

8 last item as to whether these a re in the protection

9 system or not?
,

10 MR. MORRIS: I think I would like to limit my

11 comment to the fact that we want to just evaluate his

12 proposal in ligh t of our previous request to be able to

13 detect subassembly faults and determine what we think is

14 the appropriate design.

15 MR. LIPINSKIa Whether you need automatic

16 action or whether operation action is sufficient.

17 MR. MORRISa I do not want to comment on that

18 right now.

19 MR. LIPINSKIs Okay.

20 (Slide.)

''

21 MR. MORRIS: We'b'elieve probabilistic risk

22 assessment will be a useful tool in the licensing of

23 Clinch River. There are certain precedents for its use

Ose 24 already in place in NUREG-0718 for light-water

25 reactors. There are requirements and directions to use

|

|

|

l
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(]}) 1 PRA in determining early on what design features are

2 needed for a light-water reactor. We believe that 33 a

3 key to us doing the same kind of thing.

4 This part of our program will be coupled

5 closely with the accident delineation studies that we

6 propose. In addition, there is recent -- well, I guess

7 it was a 1979 interim policy statement by the Commission

8 suggesting that probabilistic analyses be performed and

9 reported in the final environmental statements.

10 The Clinch River final environmental statement

11 was already issued. We think that probably there is not

12 a legal imperative to do more than we have done; but'we

13 believe in the spirit of that that we would like to

14 re-evaluate the Clinch River design as proposed and the

15 po*.ential f or meeting the spirit of the interim policy

16 statement in understanding the probabilities of severe

17 accidents.

18 In addition, we believe that the probabilistic

19 risk assessment will provide the best measure we know

20 when combined with our judgment of whether or not this

21 plant affords a risk greater than that of typical

22 light-water reactor designs. Some of this we discussed

23 yesterday. We will have to temper any numbers that come

() 24 out of such a study with judgment regarding the

25 uncer tain ties tha t are associated with doing

O)i

\-|

|
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(]) 1 probabilistic risk analysis for a new design like this.

2 Now, our intention here is not to perform an

3 independent probabilistic risk assessment by the staff.

4 The Applicant has performed a probabilistic risk

5 assessment. He is now in the process of enhancing it in

6 certain ways. We are going to be -- we believe that we

7 would like to monitor what he is doing, review what he

8 has done, and make recommendations or provide him with

9 some input wit'n regard to the ways we think that work

10 could be improved.

11 At the same time we will be doing some

12 independent evaluation in a reas that are particularly

13 dif ficult to grapple with that would provide us

O 14 independent checks of the adequacy of his studies. It

15 may be that at later time additional independent PBA

16 work will be done on Clinch River. We do not believe it

17 is necessary for the construction permit to do an

18 independent PRA.

19 MR. LIPINSKI: I would like to go back to this

20 PB A relative to the question of the thermoccuples in the

21 protection system. The foreign reactors do connect the

22 thermocouples into their protection systems , and the

23 question is are we taking a less conservative approach,

() 24 and therefore incurring more risk. And I would hope

25 that the risk assessment would address this issue.

4 - -
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() 1 MR. MORRIS: Well, that is an interesting

2 thought. I think risk assessment I imagine in any--

[]} 3 risk assessment there would be additional things that

4 should be considered, and I think this is a potential

5 thing that we would look at'. That may not be the only

6 area that we would be interested in looking at, whether

7 automatic or manual action was required.

8 MR. BENDERS Well, I myself am a little bit

9 more interested in the probabilistic assessment being

to used to examine the CDA, because at the moment I am not

11 sure I understand how the sequence of events is

12 determined. And if you are going to make some decisions

13 about where to put some probabilistic effort, I think

O 14 that might be a wise place to look.

15 MR. MORRIS Our view is that the best way to

16 spend your effort in the probabilistic risk assessment

17 is to look for ways in which -- look for those

18 initiators of CDAs and to be sure that the design does

19 not include some high probability path for a CDA that

20 you have not heretofore determined.

21 When you get into the CDA, that is, fuel

22 f ailure begins, the phenomena tha t are occurring are

23 very difficult to model at best in any circumstance.

() 24 And to assign probabilities to the various paths that

25 could occur we think is probably not a high priority

O ,
s
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/~'s
4,_/ 1 item at this time. We believe it is preferable to try

2 to bound the phenomena somewhat with phenomenological

(]} 3 assessment.

4 MR. BENDER 4 Assuming that the bounding can be

~

5 reasonable, I do not think anyone would argue with you,

6 but so far the bounding has not been very reasonable,

7 and at one time there was a fairly wide disparity of

8 view between what the steff did and wha t the liceusee

9 proposed to do. And to some degree it has to do with

10 the matter of the coherence of the events. And while

11 you can deal with it logically, I suppose, there is the

12 question of the likelihood that these things will occur

13 in some given path of progression.

14 I have never seen it addressed, and it seems

15 to me it is worth looking at, because it may rule out on

16 probabilistic crounds things that you cannot rule out by

17 computational procedures. And I do not see any reason

18 for not using that as a basis that is just as useful as

19 computational methods that are subject to a lot of

20 uncertainty.

21 MR. MORRIS: I think that probabilistic risk*

22 assessment will be a tool to try to address the

23 uncertainty associated with that analysis. If anything,

24 I think that is the best it could be, because the

25 analysis will alvsys hinge on certain assumptions about

O)\_
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() 1 the way the scenario develops, and so assignment of

2 uncertainties to those scenarios is what you would be

3 doing.
/}

4 It is an interesting thought. The Germans, as

5 a matter of fact, are doing some thin g very much like

6 this and are, I think, performing a poll of a number of*

7 specialists in the area to determine what their

8 judgments are regarding the progression of scenarios to

9 come up' with an attempt to identify the uncertainties

10 and to quantify the probabilities for various

11 scenarios. It is, quite frankly, an interesting thought.

12 MR. BENDER: Do we have access to their work?

13 HR. MORRIS: They will publish their results

14 for their reactor SNR-300, and I do not know how much

~

15 detail we will get in that report, but we will certainly

16 be able to look at the results. And we have asked them

17 f or a copy of their report, and we will try to get it

18 and look at it. Whether we should initiate a similar

19 study or not we have not yet determined.

20 MR. BENDER: Well, you might be able to use it

21 without doing your own.

22 MR. MORRIS: That would be our preference

23 perha ps.

( 24 MR. CHECK Dr. Kastenberg I understand is

25 going to participate in the study.
I

O
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() 1 MR. KASTENBERGs In the German study.

2 MR. CHECKS Yes.

(~~J)
3 MR. CARBON: Paul, did you have a comment?

4 MR. KASTENBERG: I did have a comment. I seem

5 to recall looking at the CRBR PR A some time ago, and the

6 emphasis was on coming up with two curves, two

7 cumulative distribution f unctions, one say for WASH-1400

8 and one for CRBR, trying to show that the CRBR curve is

9 under some other curve. And gi-ren that as the emphasis

10 of the original report and given the mode in which

11 people now three or four years later see as the real

12 value of a PRA, I really come back te this thing: I

13 question whether you can get the most out of it given

14 that you are going to spend say F75,000 a year or

15 $ 100,000 a year, which I guess is one man-year or less

16 in today's market, and be able to do the kind of

17 analysis that Dr. Bender just pointed out, that you

18 yourself pointed out, and get away from this, you know,

19 just to say look, we have a very safe system without

20 really getting into it and understanding why things come

21 o ut the way they do.

22 MR. MORRIS: I think first I would like to let

23 -- the Applicant has something to say about wha t his PRA
|

24 will be like. He knows much more about that than I do,

25 a nd I do not know what his intentions are in general.

''
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() 1 MR. G3ESER: Dave Goeser, Westinghouse.

2 I think two things. One, with respect to the

3 original assessment, certainly one of the items was the

4 set of curves that you mentioned. The other thing that

5 did go into it, though, was the full-blown work both at

6 the front end in terms of the normal, what I will choose

7 to call the normal plan analysis, and also the

8 beginnings of an approach to put the CDA analysis into

9 that type of a. framework.

10 And I believe that we gained insight into the

11 processes and used that later in the design from that

12 assessment, so it was not just the uses as developing

13 two curves.

O
14 I think the other thing with respect to the

15 f uture , in terms of wha t we are doing, one other area

16 tha t this type of work that Dr. Bender was mentioning-

17 has been done is within the Zion assessment and the

18 putting together of in that case a phenomenological

19 event tree to track the progress of the accident.

20 We are currently reviewing what is in tha t

21 Zion PR A, and some us being fairly familiar with it, and

22 attempting to find how we can apply that on a sensible

23 time frame within the context of this process to looking

() 24 a t the CDA, both energetics and the core melt
,

25 containment accommodation to at least provide some

)
;

,
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1 visibility to what is going on, if not providing the

2 quantified prob a bilities .

(]) 3 MR. KASTENBERG: Yes. Again, I think if you

4 look at the eff ort that the staff is expending on

5 reviewing the Zion PRA, I would suspect that it is an

6 order of magnitude more in effort than you propose for

7 CRBR. And if you are to get the same value out of what

8 the Applicant is doing, I just cannot see how you can

9 get any value at this kind of funding level or this kind

to of effort.

11 MR. MORRIS: I appreciate the comment. We

12 will consider that.

13 dB. BENDER: I want to argue with Dr.
f.~S
V

14 Kastenberg for just a minute. If you do everything at

15 the same level, you in fact will not get much result.

16 But I think you could selectively take pieces of the

17 study and examine it and throw away the rest of it and

18 possibly get some usef ul informa tion about the important

19 issues.

20 The Zion study is too elaborate a nd has too

21 much information in it that we should not have been

22 provided. And if they just selected a few things to

23 loo k a t , I suspect it would have been more useful. That

24 is an unbiased observation.'

25 (Laughter.)

;
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O 1 na. xoaars- one other ootnt thet verheos

2 should be made is that we are joined in our effort to

3 review the PRA with the members of the staf f who are

4 responsible for review of the Zion PR A , and their

5 experience is guiding us in determining the level of

6 effort. They seem to believe this is an adequate level

7 of effort.

8 A nd g ra n ted , as we go through this again, as

9 we go through this process, if we determine that there

10 are additional needs, then we will mount those

11 additional resources to the effort at the appropriate

12 time.

13 We think that probably the wisest thing to do

O 14 is to look and see what has been done, what is going to

15 be done, critique that and try to evaluate what the

16 meaning of that will be,, and then select those areas

17 tha t we think should require additional, more in depth

18 study ; and that would come out of this initial review

19 that we would attempt to have. So that is our strategy

20 h er e .

'-
21 I guess it has'b'een my opinion that it would

22 be perhaps a misuse of resources to just begin to crank

23 out a PRA now at this time for the staff; that we can do

24 better by making better use of that which has gone

25 bef ore.

O
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1 There have been a number of reliability

2 studies independent of the Applicant that have been

(} 3 performed by our consultants in the previous review. We

4 will look at those to see whether the design changes

5 have major implications and have caused major revisions

6 to those analyses, too.

7 That is the end of the detailed presentation.

8 I did want to take an opportunity to say a couple of

9 things. As I say, we have made an effort to work with

10 the Department of Energy and the Applicant to determine

11 how those programs that we propose will supplement or

12 confirm or enhanca the information that is coming from

15 the DOE experimental and calculational effort. And it

O
14 is our intention to continue this activity, to go into

15 further detail regarding the timing and the practicality

16 of getting answers on a time scale associated with

17 licensing.

18 I think that is Mr. Bender's concern, and we

19 are going to make every effort to focus those

20 experiments as best we can, taking into account the

21 schedule and the use of both sets of resources.

22 I do not know whether the Depa rtm ent of Energy

23 feels that they would like to say anything at this

( 24 point. We feel that they have made a commitment to do

25 this, but if they do, they can say so. John Longnecker

O

|
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O ' is here.

2 MR. LONGNECKER: I am John Longnecker,

3 Department of Energy.
)

4 As Bill said, our pocition at this time on the

5 research and development work that we are conducting is

6 that we need to further evaluate each 'of the individual

7 issues, our position on it relative to its resolution,

8 before we can determine the extent of the RCD that we

9 have performed is of a satisf actory nature at this time.

10 We find the cooperative process with your

11 staf f has been most profitable, and I think we should

12 con tinue th a t . Our position has been the research and

13 development we have proposed and will conduct is

O 14 satisf actory to resolve those positions; but your final

15 acceptance of that of course depends on satisfactory

16 completion of the technical reviews.

17 MR. MORRIS. Thank you.

18 And one other point that I might remind you

19 o f , the representatives of the Office of Research are

20 here to address the practicality of achieving these

21 programs on time and the more detailed nature of those

22 programs, if you wish to have questions for them.

23 MR. ZUDANS4 I have one small question. Is

() 24 some of the research work funded by NRC done by the same

25 national laboratories as that correspondingly done by

O -
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O 1 D0t2

2 MR. MORRIS: No. For example, DOE relies on

(]) 3 -- I am sorry.

4 Bob, why don't you say what it is?

5 MR. CURTISs Bob Curtis, NBC.

8 Yes, a large fraction of the NRC research

7 program is being done by the na tional laboratories.

8 MR. ZUDANS: That I know, but is it the same

9 research that you are going to use for the licensing

10 process?

11 MR. CURTIS: No. The programs which are being

12 adopted to the licensing review are in general programs

13 which have been supported by the NRC over the period of

14 the last six or seven years. They are programs which

15 have been conducted by principal investigators who have

16 been supported by the NBC and who have -- we have made

17 -- taken particular concern to alleviate the conflict of

18 interest by seeing to it that.the specific projects

19 w er e, one, funded by us, that the principal investigator

20 was separately identified, and that he was not actively

21 working on -- in a DOE-sponsored program. However, in

22 each case -- not in each case but in several cases we

23 have work placed at laboratories where DOE work is alsot

24 in progress.

25 MR. ZUDANS: Okay.

O ,
s
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() 1 MR. MORRIS Maybe one more thing should be

2 said given that question. Ne have gone to the national

() 3 laboratories for s great deal of our support for

4 review. We have taken measures to assure that there is

5 administrative separation of interest at the

6 laboratories between programs that are related to CRBR

7 and our own review of it, so that we have an advice

8 review. And even further, that no individual who is4

9 participating in our review will be reviewing his own

to work.

11 MR. ZUDANS: Fine.

12 MR. CARBON: Does that conclude the one

13 presentation?

O
14 MR. MORRIS: That --

15 MR. CARBON: You called on Mr. Longnecker, but

16 items VII.C and D in the printed agenda here involve him

17 this af ternoon , is that correct?

18 MR. ORRIS: I think we are through. Could I

19 see the agenda ? I think that the promise of being able

23 to give you a very detailed interlocking of the programs

'' 21 is probably not something we are going to be able to

22 m ee t . What we can do is we only commit to further

23 identif ying that, and we are working on it continually

( 24 as it turns out. We have not been able to fabricate the

25 f ull program , and my thought was what we would do would

O

|
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|

() 1 be to give you this understanding of how we are

2 proceeding, and if there is a need to pursue this issue

3 at another time, we would do that.
)

4 I think it may be appropriate if, for
;

5 instance, the subcommittee chose to look fu;t her into

6 core disruptive accidents, it may be appropriate at that

7 time to show how the programs that relate to core

'

8 disruptive accidents that we perform are related to the

9 ones that DOE performs. We do not have much more that

10 we could say today.

11 Maybe I will at least add this. The two areas

12 where we are coordinating are the sodium-concrete

13 interaction program and the fuel dispersal test, and

O 14 within the next few weeks we will be having intensive

15 meetings with DOE and the Applicant to determine just

16 what each of the tests in those programs is going to

17 tell us, and look at the timing of the tests and

18 understand how they are coordinated.

19 So essentially there is an implied promise

20 here that I do not think we can do more about today than
i

21 has already been done. And the status and th e schedule,
,

|

22 M r. Curtis I think could just answer questions regarding

23 the capability to meet the schedule with the programs

() 24 tha t we have proposed. But the schedule appears in the

25 table that you have in the document that we gave you,

()
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() 1 and it appears in the handout. And so far as we know,

2 we are going to work towards meeting those schedules.

3 So I think that addresses essentially the schedule.(]}
4 MR. KASTENBERG: Yes. I have a general

5 question. Yesterday I raised a question, and I think

6 Dr. Bender raised the question about these letters, the

7 Gammill letter and the Denise letter, as te whether they

8 formed the basis for your decisionmaking, and then you

9 also give us this draf t, research and technical

10 assistance plan , to take last night and read it. And I

11 happened to read it last night, and you make the

12 statement in here, which I am just curious about.

13 On page 20 you say, "For CRBR , policy has

O
14 already been established, May 6 letter from Denise to

15 Caf fey, requiring design measures be adopted to assure

16 severe accidents be of such low probability that they

17 not be included in the design basis."

18 And then later there is a statement that these
|

19 f eatures do not have to adhere to the strict codes and'

20 standards applied to safeguards features.

21 And I guess my question in general, to try and

22 get a better answer than we heard yesterday , are you

23 using the Denise to Caffey letter as the basis?
| rm
j (-) 24 MR. MORRIS: As cuidance. We use it as input

25 and guidance. The general policy that was stated there,

| -s . -
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() I however, we believe is still adequate, general policy

2 rather than specific, detailed requirements.

(]) 3 MR. KASTENBERGs So if we were going to be

4 looking over your shoulders over the next months we

5 would Use this type of -- this paragraph as what we

6 think you are doing in terms of the CDA and features to

7 cope with the CDA.

8 MR. MORRIS: I believe it is preliminary, and

9 it is our intention to do something like what we said

10 t h e re . I would distinguish -- there are two kinds of

11 things that were done in the Denise to Caff ey letter.

12 There was a general licensing philosophy stated, you

13 kno w, regardina the independent, diverse redundant heat

O-
14 removal shutdown systems in addition to tha t to

15 accommodate core disruptivo accidents.

16 Those we hold to. I do not see any reason to

17 believe that we would not consider that wise policy,

18 even that though if there was some new information came

19 forth , I think we vould have to adapt to th at. It is

20 f urther detailed in those letters.

21 It may not be necessary to hold to those

22 specific requirements that we were talking about in

23 those days. Twelve hundred megajoules does not

( 24 necessarily follow now that there is a new core design,

25 and certain other criteria do not necessarily follow.

O

ALDERSoN REPORTING COMPANY,INC,

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

- - . _______-_.-__ - - _



342-

() 1 So I would prefer that you think of thoce.

2 First off, the Denise to Caffey letter is

(]) 3 general guidance, some specific roles stated but not

4 necessarily impera tives. The Gammill to Caffey letter

5 is a status report giving -- it was a snapshot of what

6 the staff's thinking was at the time the review ended,

7 and it was not final. And neither of those previous

8 documents was an SER with our position, and neither is

9 this report tha t we have written. These are just ways
-

10 to let you know what our thinking is at a given time,

11 but we do not want you to read any finality into any of
,

12 tha t. i

13 MR. ZUDANS: I really have a general question,

14 maybe not of this speaker. Could I ask it now or

15 later? I am still thinking about the natural

16 circula tion , and I am wondering whether there is some

17 place an analysis of a situation that shows a given

18 reactor shutdown, and given that you do not have any

19 power, the temperature in the sodium will raise and

20 natural circula tion takes place; it will begin to cool.

21 Is there such a temperature history some place

22 calculate f rom your PS AR that would show what would

23 happen?

24 MR. CLARE: George Clare with Westinghouse.

25 There are several analyses of the sort you are

( .-
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() 1 referring to. Certainly, as we mentioned previously,

2 there were tests done at FFTF. There have been a number

[}
3 of analyses by the FFTF people, by ourselves as well as

4 by the NRC consultants, pre-test predictions and

5 post-test predictions on those tests.

8 Now, specifically for Clinch River we have

7 performed analyses. We did so for the homogeneous core,

8 and there are documents on those analyses on the docket'

9 both in the PSAR and auxiliary documents; and we are.

10 currently approaching the point where we will submit

11 similar analyses on the heterogeneous core.

12 MR. ZUDANS: Okay. Then when I get the PSIR I

13 will find the curves showing how the temperature changes

( _h'

14 in the reactor.

15 MR. CLARE: Right. We will help you find

16 those if you like.

17 MR. ZUDANS: Thank you.

18 MR. CARBON: Other questions from anyone?

19 (No response.)

20 Let me recapitulate a couple of points here,

21 particularly with Mr. Check. *-

22 As I understand it, and I think we are fully

23 agreed on this, you will be trying to prepare a more

) 24 detailed schedule of the technical review activities and

25 dates and so on for the next year, which we have already
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() 1 talked about we will try and keep close contact on.

2 I also then would like to address a question

)
3 or a request to the Applicant. I quess perhaps this

4 should go to you, Mr. Goeser.

5 An important thing for both the staff and us

6 in the immediate future here is going to be to

7 prioritize wha t we try and look at and review. I would

8 like to ask for your input, a letter perhaps in which

9 you indicate to us what items you see as'having high

10 priority in terms of us reviewing them at an early date.

11 I do not mean at all that we will necessarily

12 follow your priority, but we certainly welcome knowing

13 what ones you think we should be hitting early.

O
14 MR. GOESER4 We will certainly provide that

15 back to you.

16 MR. CARBON 4 Okay. Fine. And one more thing,

17 Paul. Mr. Stark offered to stay this afternoon, and at

18 the moment I was not particularly concerned whether he

19 did or did not, and we ended up saying he would. I

20 think it would be very valuable for you or hin or

21 someone to stay so that when we are trying to make plans

22 this af ternoon, we can turn and say well, will this fit

23 and so on.

) 24 MR. CHECK: Yes. We plan to supplement

25 Sta rk 's attendance with Bill Morris. He will remain as

|
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O 1 we11. And 1 think we w111 profit frem discussions with

2 you on this.

3 I wonder if you could reiterate what you think

4 it is that we together are going to be doing in the near

5 f uture. I am afraid of an implied commitment in

6 something that you said just a moment ago that I might

7 find difficult to explain.

8 MR. CARBON: We11, I thought I said what you

9 said yesterday'and what we were talking about a little

to whi1e ago. On the schedu1e there it showed an ACBS

11 meeting 14 months from now, and I think one thing that

12 we certainly want to know is what technica1, what safety

13 topics are you going to consider at what time during

14 this coming year, which ones do you feet are of highest

15 priority, and when do you expect to have positions on

16 these, when will you expect to be bringing things to us,

17 when wil1 you expect us to be ready to respond.

18 What I am saying is more detailed planning,

19 which I think you said you were going to do, and let us

20 know quite soon.

21 MR. CHECK. We11, what I tried to describe is

22 a process that is somewhat difficult to put one's arms

23 al1 the way around. We are moving forward on many

24 issues, so many things are happening in parallel. I

25 pointed out to you that in connection, especially in

4 - -
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() 1 connection with the question of an LWA-2, that is

2 forcing the staff to focus with the Applicant on those

(]) 3 issues which must of necessity -- which are related to

4 the activity they propose to carry out under the LWA-2

5 and which of necessity would -- the staff and the

6 Applicant would have to reach agreement upo - So as

7 those issues related to that work become clear in our

8 minds, we will certainly tell you.

9 I would further hope that we could work

10 together on identif ying the best attack from the

11 committee's standpoint and from ours on the whole

12 project.

13 MR. BENDER: I would like to offer maybe a

O
14 possible approach to this thing that might enable the

,
15 committee to deal with it.

!

16 I think in the past when we have had to

17 evaluate and review complicated activities, we have

18 always found it necessary to write more than one

19 letter. If you look at the history of the FFTF, you

20 might be astounded at the number of letters that were

21 w ritt en.

22 I think it is reasonable to suggest that there

23 might be a need for some partial review at discrete

24 sters in the evalua tion process. And it would be
'

|

| 25 sensible, I think, to try and decide what those steps

O ,
,
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() 1 might be. I would even suggest places where you might

2 wan t to have a letter accepting or evaluating certain

3 positions that the staff might want to take, rather than
s.

4 to leave it all for one final letter at the end. And I

5 would think that that might be something that you should

6 give consideration to, and that the Applicant, too,

7 might want to give some thought to.

8 MR. CHECK. I think we have, Mr. Bender, and

9 in f act tha t is why I want to talk this out so there is

10 no misunderstanding.

11 What we are faced with is a lot of balls in

12 the air and a short time in which to accomplish this

13 act . We do not have the luxury of running to many

O 14 things in series. It is hard for me to identify those

15 issues which we will work on now, and they will come to

16 term , they will mature. We will have a position on them

17 within say the next six weeks or a mon th , and we can

18 bring it to the ACRS.
!

19 We are moving forward on many fronts, and the

|

20 problem, as I said, at the beginning is exacerbated by

21 the fact that the deadline for all this activity keeps''

t 22 f alling in on us. I would like nothing more -- I

23 understand your preference, and I would like nothing

) 24 more than to be able to identify issues and resolve them|

25 in some series; but I find at the moment I do not know

;

!
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() 1 how to do that.

2 MR. BENDEB4 I do not express it as a

3 preference. I express it as a necessary way of doing

4 business. Just because you say that you are working on

5 everything in parallel does not mean it can be evaluated

6 that way. You can only take up a certain number of

7 complicated issues in a set of discussions, and you

8 ought to plan on trying to present them in such a way

9 that they can be dealt with as the position is

10 developed. Otherwise, I think we are going to be stuck

11 with trying to look at one hundred different things that

12 you may have looked at only superficially and make a

13 judgment f rom those, and that is a serious safety review

O
14 problem .

15 3R. CHECK Something that occurs to me'is

16 that maybe I have been considering time as a variable,

17 and it ought nct to be. That may be a fact that we are

we are in fact, that is, and all the18 moving forward --

;

19 resources are moving forward on many fronts. All of

20 these activities will come to completion at about the

21 same time. Maybe that suggests that the spectrum of

22 issue resolutions needs to be partitioned among several

j 23 elements of the committee, and the integration can be

) 24 done in some way that satisfies you but over a very

25 short time rather than --

b

.
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() 1 I perhaps have had the wrong idea about these

2 things had to be taken up by this gro'ap, resolved, and

(]) 3 then moved on to the next one in some kind of a

4 sequence. Perhaps that is not the case. Maybe it can

5 be done differently.

6 MR. BENDERa I just do not think you

7 understand the point, and so I will try one more time.

8 Let's go back to the simple question of when we are

9 doing to resolve the CDA. It is important to resolve it

10 if you are going to accept the usability of the existing

11 vessel or require some change in it. I think that

12 matter could be resolved very early in life if we

13 understood what we needed to know in order to resolve

14 it. It may be a good deal less important than sorting

15 out the foundation requirements for the building,

16 because the actions to correct it may be different. But

17 I think you have to give some thought to the order in

18 which work is going to proceed and what the path is for

19 completion of the activity.

20 Sa ying everything is going to move along in

21 parallel to me is just unrealistic. It will not happenj

22 tha t way. Some things can be done more quickly, and if

23 you address some issues early, you may make it easier to

24 deal with the rest of them.

25

O ~ -

i
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() 1 And I think you ought to think about doing

2 things in some sort of sequence; maybe a closed

(]) 3 sequence, but nevertheless, some sort of sequence.

4 MR.. CARBON: I share that statement

5 completely, that view, and would cite another example

8 which is sort of obvious. If you want us to review the

7 design criteria, f or example, that has got to come early

8 in the review process or it is meaningless. And this is

9 the kind of thing that I had in mind in saying it has to

10 be planned and looked ahead and scheduled.

11 MR. CHECK: On that particular point, I do not

12 have that intention. I wonder if we could have just a

13 f ew minutes' recess, because I think maybe I am

14 misunderstanding something and I would like to talk to

|
15 my people. Could we say something in a few minutes?

16 MR. CARBON. Well, better yet, maybe we could

17 just adjourn the meeting and have lunch. I guess we

18 don 't adjourn the meeting, but recess this part of it.

19 MR. CHECKS Well, I have a preference for a

20 recess because I have a meeting this afternoon that I

21 must make, and I do not plan to have lunch downtown.
,

22 Could we have just a couple or three minutes?
/

j 23 MR. CARBON: Sure, sure.

24 (A short recess was taken.)

25 MR. CARBON: Let us reconvene the meeting, and

O
|
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() 1 let me call on Mr. Check.

2 YR. CHECK: I think we have come to as deep an

[}
3 appreciation of the committee's interest as we can here

4 today. I am confident I understand enough of what it is

5 that you want that I can go back to Bethesda and, in

6 counsel with my advisors, describe for you in better

7 detail than we have today the manner in which we are

8 attacking the whole question of the construction permit

9 review for Clinch River.

10 It has been useful for us to hear you say what

11 you have. I, for my part, I think nave emphasized maybe

12 to a point of overemphasis the fact that we feel

13 constrained by time more than anything, and it is

O
14 perha ps -- m y responses to that have perhaps misled you

15 into thinking that we do not see a pattern to the

16 resolution of issues.

17 One is emerging, and will come into sharper

18 focus as we take up the question of limited work

19 authorization 2 should the exemption be g ra nted . And we

20 will describe for you in that contingency how we would

21 proceed if the Commission chooses not to grant the

22 exemption and we are put back on the more traditional

! 23 role. We will describe that course of action in more

( 24 detail.

25 In either event, I wa n t to maintain the

4

dm> ,
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O 1 c1osest 11aison witn the suncommittee, the <u11

2 committee, so that we do not vaste any of the precious

3 available time. I will respond -- if I did not say it,

4 I will respond formally. We will send a letter to you

5 shortly describing our plan.

6 MR. CARBON: Fine. I think that will take

7 care of it. We will look forward to receiving it. Do

8 members or consultants have any further questions to

9 bring up?

10 (No response.)

11 If not, I believe we are at the point of

12 finishing the regular part of the meeting and we will

13 adjourn it. We will have lunch and come back in about

O 14 an hour for an Executive Session by the committee and

15 the consultants, and a representative or two from the

16 staff, at least.

17 (Whereupon, at 12441 p.m. the mee ting recessed

18 f or lunch, to reconvene 2t 1:45 p.m. the same day.)

19

20;

* *'
, 21

22

23

O 24

25

O
|
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() 1 AFTERNOON SESSION

2 (1445 p.m.)

/~ 3 MR. CARBCN: let's reconvene. The thing rightb}
4 now is to sort of try and figure out where we go from

.

5 here. The urgency, obviously, is the construction

6 permit letter 13, 14, 15 months from now. I guess about

7 15 months f rom now, in May 1983. And since it is sort

8 of boggling how much work there appears to be to do

9 between now and then, I guess it is obvious and apparent

10 tha t we have to do some sort of planning for it to work

11 out properly.

12 I think some of the topics that we probably

13 should look at, one thing right after that, our normalf-
b)'

,

14 var of operation would be to wait until the staff

15 carries through a complete analysis perhaps and brings

16 in their conclusions to us at the time of the May 1983

| 17 period there the SEE, but I do not think that we can
i

18 afford to wait for that kind of time until we get very

19 active.

20 I think they are going to have to prioritize

21 things that they work on as we were talking with Paul
|

!
i 22 Check this morninc. We surely are going to need to

23 prioritize things, also. It would seem rather obvious I

24 think that one of the most important things for us to

25 focus on early will be CDA energetics and wha tever is

1

1

l
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() 1 included there. It would have a lot of bearing on the

2 rest of the design, and I do not think the staff can

(]} 3 really go very far, nor can we really go very far.

4 without facing -- probably resolving it, and I would

5 invite comments.

6 MR. BENDER 4 I ha ve a couple of thoughts. We

7 do need to settle the CDA question. I do not know that

8 ve need a precise number. I think we need to establish

9 whether the plan, as it is designed now, accommodates a

10 large enough CD A. And based on what Harry Hummel said,

11 I guess I would then move to say that maybe some fairly

12 quick evaluation of what the new core arrangement is

13 might be able to bring us to a conclusion that that is

O
14 acceptable.

15 And maybe we ought to try to ask the staff or

16 decide f or ourselves to request that computation as

17 something to be done very quickly in the re view.

18 MR. MARK: Of course, the calculation has been

19 don e. What is it we need, though? We need the staff to

20 agree with the project or its agents that what they are

21 saying is correct, or if you doubit it it is safe, or

22 wha tever.

23 Now, we cannot make the calculation. The

n\_/ 24 sta f f a t some point will insist on a calculation under

25 its sponsorship, I presume, because they cannot make

,, ,

,

|
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() 1 it. Argonne I think has made the calculations up to

2 date for the project, is that right?

3 MR. HUMMEL: GE -- I think General Electric

4 has been doing the latest round of safety calculations.

5 MR. MARK: But I thought ANL had done some.

6 MR. HUMMEL: I do not think they have done

7 auch lately on CRBR. I have not really been in touch

8 with what they have been doing. I think GE has been --

9 MR. CLARE: George Clare, Westinghouse.

10 General Electric is our lead contractor for performing

11 the HCDA energetics calculations, and they have done

12 essentially all of the latest round of calculations

13 which have been submitted to the NRC. We have been in

n#'
14 constant communication with the people at Argonne in the

15 reactor analysis and saf ety division and have been using

16 the analysis tools that were developed there.

17 We have~ asked them to confirm certain parts of

18 our analyses, and we have worked closely with them.

19 However, General Electric is the organization that has

20 actually performed the calculations.

21 MR. DONKELS: Let me add to that one item,

22 though, and that is shortly after the heterogenous core

23 was designed , Argonne did the entire analyses as a

24 complete separate check of us, the very first time

25 through.

O ,
.
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%
1 MR. MARK And on whose --

2 MR. CARBON: That was Avery's people?

3 3R. DONKELS: Yes. Argonne did it on request

4 of DOE.

5 MR. 5 ARK Okay. So now, does the NRC have to

6 have a competing entry in this race, or can we believe

7 that Argonne has done it right? They ought to, but I am

8 not sure that they can or will.

9 HR. BENDER GE has put out a report, and I do

10 not know whether the report is interpretable or not; I

11 am not qualified to read something like that and judge

12 it. But if the report has the right information in it,

13 ve might not need to have the benefit of an Argonne

O
14 com puta tion . What do you think, Harry?

15 MR. HUMMEL: Well, I think there is a little

16 something of a :omplica tion here. That we are probably

17 going to go into a transition phase for the CRBR, and

18 Argonne's transition phase capability is still being

19 worked on. The TRANSIT hydro cold, which I think will

20 be operational before long, but it is not usable yet.

21 So NRC does have available this SAS-3D SIMMER*-

22 system which is the best available capability for
1

23 dealing with this, and they are proceeding with these

() 24 calculations. So you would have to make this

25 qualification that you would probably have to look at

O
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O(- 1 the transition phase, because that is probably the main

2 possibility for getting some kind of energetic event,

(]) 3 because it does not look as if you are going to get much

4 out of just a primary transient.

5 So I think that is the main problem right nov

6 f rom an energetics sta ndpoint, and tha t the NBC program

7 is actually pursuing with their SAS-3D SIMMER system.

8 MR. BENDER: I think my poin t is -- and ma ybe

9 Carson's, too -- is if we have got somebody that can

10 look at the problem and assess the answer, and tha t

11 source is reasonably authoritative, we are not going to

12 gain much by repetitive computation by half a dozen

s 13 other people.

kJ;

14 I think I would be inclined to find one group

15 tha t was fairly responsible and accept their assessment
~

16 of it.

17 MR. MARK: Whether that will satisfy NRR has

|
18 y et to be learned. But I think it might satisfy us.

19 MR. CARBON: There is the other aspect,

j 20 though. I can imagine that NRR might, in its judgment,
|
'

21 say that gee, diff erent assumptions should have been
|
!

22 m ad e , more conservative here, less conservative there,

| 23 something like that, which certainly if you feed the

i I~)| \- 24 same assumptions in you are going to end up with the

25 same result coming out in the code calculation, I am

|
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() 1 sure. But with dif ferent assumption s, you may end up at

2 a different place. Bill?

(]) 3 MR. M3RBIS: May.I could say more about what

4 we intend. Some of it may be uescribed in this document

5 that we have handed you, but it goes something like th'is.

6 We believe we need to understand the

7 sensitivity of the energetics, the key parameters and

8 phenomena. Examples would be the location of the fuel

9 failures, how much fuel is actually removed from the

10 core and is consequently unavailable for potential

11 recriticalities.

12 And what we intended to do is to examine the

13 assumptions caref ully, note the key parameters and

14 phenomena. We want to -- one thing we would like to do

15 is to convince the applicant to do additional

16 calculations, sensitivity studies, other perhaps more

17 bounding calculations than have been done so far, so we

18 would not rely upon our own calculations alone.

19 I think that probably will not be very hard to

20 d o. I think he is interected in undertanding these

21 sensitivities anyway. And then once we feel tha t we

22 have obtained an adequate set of assumptions, we would

23 do a best estimate calculation using SA; and SIMMER, and

( 24 at the same time there would be, we hope, a comparable

25 calcula tion being done by the a pplican t .

( '

ALDERSON REPORTING COMPANY,INC,

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

w



_- ..

3S9

() 1 We tend to believe that it would be va riable

2 for a phenomenon as complicated ss this to have more

3 than one set of calculations of the event.

4 MR. MARK: Can you think or mention your

5 f eeling about a time scale?

6 MR. CARBON: Yes.

7 MR. MORRIS: We have this problem that the

8 LAW-2 looms before us. If it were not for that, the

9 time scale would be that which I have shown you in the

10 schedule.

11 MR. MARK; But the SAS-SIMMER people are not

12 going to be much involved in the LWA-2.

13 MR. MORRIS: The problem is the LWA-2 finding

O
14 may require some understanding of the potential

15 ene rgetics of the CD A.

16 MR. MARK: So do you think of this preceding

17 the LWA-2?

18 MR. MORRIS: We are not preceding. We are

19 thinking about it, we are planning. We are considering

20 that it may be upon us. It depends on the vote of the

f 21 Commission on the exemption. If they vote for an
|
'

22 exemption, then we feel we have to deal with an LWA-2

23 type schedule, and so we are sort of -- that is in the

! () 24 back of our minds so we work towards the CP schedule

25 t ha t is currently before us.

O
l

I
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() 1 MR. MARK: What is the interaction between the

2 things considered in an LUA-2 and the HCDA? They have

(~} 3 no connection whatever. The construction permit by all
xs

4 means, yes. But if you are just pouring bssemats,

5 finding out if the limestone has caverns in it, you do

6 not really need the HCDA arithmetic.

7 MR. MORRIS: We believe the LWA-2 may go

8 beyond the pouring of the basecat, but DOE could perhaps

9 say something about that.

10 However, just back to the basemat, if the CDA

11 energetics were to exceed the capability of the primary

12 system to withstand them, there may be measures that'

13 would be needad that would require laying anchors in the

O' 14 basemat to provide devices to provide a capability to

15 build in a device to protect the containment from early

16 f ailure. And that is where we think th e link is, and

17 tha t is a terribly complicated problem for us to deal

I
| 18 with.
|
| 19 MR. MARK: Okay.
I

20 MR. BENDER: But that is not inconsistent with

21 the approach we were talking about. We have said we

22 ought to get that problem worked on early. What you are

23 saying is that it needs to be worked on early, and so we

I rm
| (,) 24 would not be out of line in making a recommendation that

25 that action be prioritized, if I can use that hackneyed

) ,
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x
) 1 word.

2 (Laughter.)

(]) 3 MR. MARK: I am not sure that I understand ,

4 and I am not sure that I believe anyone else who says he

5 does, just what an HCDA consists of. It is an

6 hypothesized disruption of the core which may partly go

7 up the chimney and partly consist of gas, partly exist

8 of liquid running down the sleeves and so on. What

9 starts it? What is the thing that is required before

to you need to talk about an HCDA? Is that an LOF TOP?

11 Are there six other ways in which you can think of it,

12 or do you just want to invent it? What is the case?

13 MR. CARBON: I think the worst is the
g-)g
\_

14 unprotected LOF, loss of flow. That is the worst.'

15 MR. HUMMEL: Yes. Well, if you have -- I

16 guess if you have not got LOF TOP possibly th e

17 unprotected TOP could be worse if you have some credible

18 source of reactivity addition.

19 MR. MARK: Well, the LOF TOP, you see, is said

20 to be excluded , and it seems to me that tha t is quite an

21 important item, even 2 ' because it is one of the rather ''

22 f ew means of getting yourself into an HCDA. If it is

23 not there, that at least simplifies the picture.

24 MR. KASTENBERG: I think one other. initiator

25 tha t you hs ve to look at, that is, meltdown from the
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(]) 1 shutdown system, loss of heat sink. And that could be

2 an initiator of an HCDA. So I think you have to verify

3 the claim that was made this morning that the LOF-driven

4 TOP is in fact elimina ted . I think we have to verify

5 that first before we take it at face value.

6 MR. MARK 4 That is a high priority item also

7 which sort of even stands in back of an HCDA. But now

8 you say loss of flow.

9 MR. KASTENBERG: Yes. Loss of heat sink in a

10 scrammed reactor. And we would have to verify natural

11 circulation. I think Mike and I were talking about that

12 this morning . They are resting a lot of their safety on

13 natural circulation , and given the test at FFTF, we

O 14 ought to spend some time looking at that.

15 MR. MARKS Well, there is no doubt that it is

16 there , but it does have to be confirmed.

17 MR. KASTENBERG: Yes, that is what I am

18 saying. We need to confirm the claims that are made so

19 tha t we , you know, look at the selective things and

20 convince ourselves that we agree and that we accept what

21 they are saying.

22 MR. CARBON: Yes. I do not think you really

23 wan t to say it in there.

() 24 MR. MARK: I say there is no doubt, it is

25 there. I do not say it has been confirmed.
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O ' na zuoans: Aaa et aet ti e-

2 MR. BENDER: Whether they rank what they have,

3 whether it satisfies the requirements, you may have --

4 we may have to make a case for some forced circulation.

5 I don 't know whether we do or not, but without some

6 confirmation of what has been done, you do not need

7 forced circulation.

8 I think you might have to think about whether

9 you could assure it.

10 MR. MARK: I agree with that, and it is a

11 point that has to be sort of established and accepted.

12 I think that the answer is thought by many people to'be

13 n o . It is certainly not known to me except from

%) 14 secondhand gossip.

15 MR. CARBONt I think you made a comment that I

16 was not clear on. Did you say the LOF TOP unprotected

17 case is out? You said something lik e th at.

18 MR. " ARK: We heard words of that general sort

19 this morning , I thought.

20 MR. CARBON: I thought what.they said was the

21 energetics f or this were zero, or something like that.

22 Relatively benign, zero. Wasn't the statement that this

23 was eliminated -- did that not refer to energetics?

24 NR. DONKELS: Yes.

25 MR. CLADE The statement was referring to the

O -
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() 1 fact and Dr. Hummel I think clarified it to a certain--

2 extent -- with the sodium void worth being driven down

3 to a very 10w point, the reactivity insertion that would

4 occur from voiding the core'becomes very small, and you

5 do not get the phenomenology that is referred to as a

6 LOF-d riven TOP .

7 And without the phenomenon, essentially the

8 overriding concern about the potential f or energetics

9 from the LOF initiator -- essentially it is minimized to

10 a very great extent.

11 MR. HUMMEL: Yes. The core is going to be

12 completely void, so you do not have the situation where

13 you have a TOP-like event. Tha t is all. If there is

/^]s*
' 14 not much sodium in the core you cannot have a situation

15 where you have an FC A, because the clad is going to

16 melt . You are not going to have a TOP localized failure

17 where you can have fuel motion inside the pin running

18 f rom a point of lower to higher worth, which is what is

19 the main cause of the problem.

20 Of course, any rapid voiding you get as a

21 result of sodium boiling -- you simply don't have the

22 TOP situation available. The core is practically

23 completely voided by the time you get to the higher

() 24 power.

25 MR. CABBON: We are talking seman tics , aren't

o -
,
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() 1 we? You could have loss of flow, you could have the

2 sodium voiding, you will get increased reactivity,

(} 3 transient over power, but the question becomes, doesn't
i

4 it, is it great enough to give you any energetics?

5 MR. HUMMEL: No. By LOF TOP you mean that you

6 have a large power rise while you still have all the

7 power subassemblie s tha t ha ve -- that are substantially

8 non-voided, so you can get a TOP-like situa tion. Just

9 saying that you have a power rise as a result of sodium

10 voiding is not what we really usually mean by LOF TOP.

11 MR. CARBON: Sure. ,

12 MR. BENDER: The natural circulation cooling

13 is in addition to being a potential cause of some kind

14 of reactivity excursion -- it is just important in its

15 own right. And we probably need to understand that

16 pretty well . Just from the standpoint of -- regardless

17 of whether we get a serious accident, we still have to

18 make an argument that it is not very likely that we will

19 get in trouble with blackouts and things of that sort.

20 But that will probably have to be done

21 probabilistically. I do not see any way to engineer it''

22 o u t .

23 MR. ZUDANS: Applicants said that they had

! 24 some tests. There in a report on these tests. They

25 also show in this report how FFTF differs from CRBR, and

O
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() 1 if we see that, we may be quite happy about that.

2 I think it is a key issue in my opinion at

3 least. Do you or don 't you have natural circulation,[]}
4 and in what timeframe?

5 MR. CARBON: Well, they have run tests on FFTF

6 that were very successful, and as far as I know, the

7 geometry at CRBR is generally pretty simila r, and they

8 have -- I think NRC has a code and I think the HEDL

9 people have a code, na tural circulation codes, and they

10 both seem to fit the data very well.

11 And I believe they will both show that natural

12 circulation will work at CRBR. Will you believe it

13 until it is actually demonstrated?

14 MR. ZUDANS: Well, if they have all these

15 things and they could analyze and show that they could

16 get the results from the tests, I would not have any,

17 hardship in believing it. I would want to know exactly

18 w ha t the elevations are, where are these pieces of

19 equipmen t. The geometry alone is not the critical

20 issue, as what the relative elevations are. So when we

21 get the PSAR we can see those drawings, maybe.

22 MR. KASTENBERG They had one in one of the

23 slides the other day.

() 24 MR. ZUDANS: A cross-section? No.

25 MR. KASTENBERG: They showed us an elevation

O
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|

() 1 of the primary, the secondary -- |
i

2 MR. ZUDANS: That was a sketch that was a

(]) 3 cartoon. They only showed that one was higher than the

4 other. But if you look at a cross-section of the

5 building , they seem to be all at the same elevation. I

6 am sure they are not.

7 MR. MATHIS Well, didn't he say that the
,

8 total elevation difference was -- from one end to the

9 other -- was approximately 100 feet? That is a lot.

to MR. ZUDANS: That is not what counts. It is

11 each loop by itself.

12 MR. MATHIS: I know, but you said they were

13 all on the same level.

O
14 MR. ZUDANS: If you look at the IHX in the

15 reactor vessel, I did not see a great deal of different

16 in elevation from the cross-section of the drawing that

17 was shown. I am sure the thermal centers are at

18 dif f e ren t points. That is what we have to know exactly.

19 MR. CLARE: I can show the viewgraph again. I

20 can give you the individual numbers if you prefer.

21 MR. ZUDANS: What is the number?
!

| 22 MR. CARBONS Well, even the numbers may not

23 resolve all your questions. Don't push it too far,

24 George, because we may get the elevations, and then

25 there may be questions about valves and so on and so on.

.. .
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() 1 MR. ZUDANS4 I think in my opinion, this is

2 one of the key issues in addition to CDA, and we should

3 have a package of information that justified either onerg
L'

4 point or the other point.

5 MR. BENDER: While we probably need to address

6 the broader issue of criteria --

7 MR. ZUDANS: Yes?

8 MR. BENDERS -- it just does not make any

9 sense for us to accept the position of the staff that

10 they do not have time to lay out a set of criteria.

11 They cannot review without crite ra . And I think we need

12 to take a position that they should provide as soon as

13 they possibly can some set of criteria that they are

O 14 going to use to evaluate the plant. And it probably

15 should take the tack that they have already taken;

16 namely, to prepare the new criteria with the existing

17 ones for LWR's and justify the difference.

18 I do not think that is all that serious a

19 task, myself. Computationally, it would be difficult,

20 but to do it in a logical way I think is almost
,

| 21 necessary in order to do any review, and people that

|
'

22 understand the process ought to be able to do it.

23 MR. MARKS We had a set. What was the source

() 24of those? Those came from the project in which they

25 have done just what you say. They have taken all 56 or
1

O
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() 1 whatever it was, and they changed it into 57 oy

2 subtracting nine and adding ten, and changing 15 and

() 3 copying the other 30. And that seems like the process

4 you described. It was done by whom, however?

5 MR. CARBON: Well, the project did it, I

6 believe. Walt, give us the correct words here. The

7 project did it. Then the ANS came through and you made

8 some comparisons.

9 MR. LIPINSKI: There was a set of criteria

10 prepared for FFTF that was the first set.

11 MR. CARBON: That was by the project people?

12 MR. LIPINSKI: It was DOE FFTF at the time, or

13 A EC , I'm sorry. And then Clinch River, as f ar as I

14 kno w , prepared their own set, and you submitted them to

15 NRC for approval.

16 But the project generated a set of criteria

17 tha t they thought were rela tive to their plant compared

18 to the LWR, because they could not use more than one.

!

19 So where they fit, they accepted them verbatim; where'

20 they did not, there were a few word changes, and then

21 where they could not accept them they went on this list

22 of not applicable, and then the re we re o the rs tha t they

23 proposed tha t they needed for Clinch River. And that is

24 eff ectively what we saw from NRC today in that

25 compilation .

O i

r
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() 1 MR. M3RRIS: I do not think that that was what

2 vent on exactly. First, the applicant proposed the

3 criteria. There were numerous iterations, I would"

4 assume, and I am not sure how close the ones that you

5 saw that we published in the site suitability were to

6 the first set, but it probably does not matter anymore

7 because those are the ones also that I believe now

8 appear in the applicant 's PS AR .

9 MR. LIPINSKI4 That was my next question.

10 MR. MORRIS: The ones that you see in the site

11 suitability report and you will now see in Chapter 3 of

12 the PSAR are identical after many iterations.

13 What we gave you yesterday was just out of the

O
14 site suitability. It was just an attempt to provide you

15 something to look at to give you a feeling for how they

16 compared to the 10 CFR Appendix A criteria and wha t the

17 dif ferences were. But the set that you see in that list

18 I passed out yesterday are the current set of target --

19 tha t is the best we have now.

20 Dur position is to go back and review those to

.

21 make sure that we understand that they continue to be ''

22 acceptable. Now, it is a judgment; it is not a

23 commitment, that they are v'ery close to what we will

24 finally arrive at. But we just want to make sure that

25 we have the chance to carefully review them again.

O
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() 1 Ihose are very mature criteria that you see,

2 and what we want to do is make sure that as we continue
3{) this review, as we continue to examine potential

4 accidents, that we believe we have the correct set and

5 -- but there are not.now discrepancies between what the

6 staff has in the site suitability report and what is in

7 the PSAR, and those increments that you see are only for

8 comparison purposes.

9 And I think if you examine them you will see

10 that in many cases it makes a lot of sense not to have a

11 particular kind of criterion. A LOCA criterion does not

12 seem to belong here in some sense, in the same way that

13 it would for a light water rea c to r. Maybe I have

O
14 clarified just what we think the status of those

15 criteria is.

16 MR. MARK: I read them last night. I had the

17 f eeling that they had come from some process of this

18 sort, without knowing just who had done what in that

.

19 connection . One thing struck me tha t I thought should
|
| 20 be in there and was not. At least if it was I did not

21 see it. There is absolutely no reference anywhere in

22 there to giving thought to keeping down occupational

23 exposure.

() 24 There is also reference to this will be

25 inspectable , there will be an inspection schedule worked

! ()
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() 1 out, et catera, et cetera. But while it is nice to

2 inspect things, it is not nice to have thousands of man

{]) 3 res per year.

4 MR. MORRIS: But you could say that of the

5 GDC's also, I belie ve.

6 MR. MARK: I do not think that, either.

7 MR. MORRISa I would not want to try to set a

8 precedent here to go back and --

9 MR. MARKS Why not? It could be an awfully

10 good precedent.

11 MR. MORRISa My view is we probably have

12 enought to do without that work, too. Chapter 11 of the

13 Standard Review Plan does speak to how you implement

O 14 those criteria to avoid excessive exposures to workers.

15 MR. MARK: That has the same binding authority

16 as the GDC7

17 MR. MORRIS: The SRP is usually an

18 interpretation, a more specific interpretation of what

19 the GDC means in practice.
!

20 MR. MARKS That is fine, thank you.

21 MR. BENDER: I think if it is true that the

22 staff thinks the criteria are generally acceptable but

23 they just want to massage them some, we might want to

() 24 reach an agreement with them to accept these criteria as

25 a tentative basis, take a look at them, see whether we

C1 -
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() I have problems with them recognizing that anything is

2 subject to some renegotiation. But that would at least

~T 3 get the thing off dead center.(J
4 But we have to ha ve something to start from.

5 That is my thought.

6 MB. MARKS Well, are you saying this thing we

7 received yesterday is not just that?

8 MR. BENDER: It may be. No, I am not saying

9 it is not. I am saying somebody has to say we are going

10 to use these. If we insist on the applicant sending

11 something in and the regulatory staff says well, we are

12 not ready to say that they are good, bad or indifferent,

13 it is very hard for us to do review work.

O
14 But if they have said we generally accept

15 the m , we may wa n t -- we may find some things wrong with

16 them later on, but we would like to use the.m on a

17 tentative basis, and we could take a look and see

18 whether we accept them.

19 MR. MARKS Is that the status?

20 MR. MORRIS: That I think would be fine. I

21 believe the fact that they are in the site suitability

22 -- I kn o w t h a t Mr. Bender has not thought of that site

23 suitability report as having much standing, but it was a

| 24 published document and a position of the staff in 1977.

25 And we only propose to be re-examining that, as we are

'g)(
> s

,
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(') 1 just about everything else, to make sure that no new

2 information causes us to want to modify anything.

3 But for now, they are the working principal)
4 design criteria f or the design, and I would think that

5 one could take that fact that they are in a published

6 document from NRR as a basis for making comments and

'

7 providing them to whomever you would choose to provide

8 them. I think that would be preferable than to getting

9 a formal request for that. I do not think NRR typically

to makes requests to the committee for advice, but we

11 possibly could, if that were necessary.

12 MR. BENDERS I think you are incorrect in

13 saying NRR does not ask for our advice. They frequently,s

b 14 do not think they need it so they do not ask for it and

15 of ten find out later that they would have been better

16 off if they had asked.

17 (Laughter.)

18 But generally, we have been willing to look at

19 things they have ssked us to review. Our problem right

20 now is that we do not know that even NRR sanctions this

'' 21 site suitability document tha t you have talked about.

22 It exists, but its status within the regulatory

23 organization is still uncertain. And if you were to

rsi

| (_) 24 send it to us and say tentatively, this is our

25 assessment of the site; will you look at it and see what

O
|

'
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O ' rou tatax or it, thea e o=1a n ve so etnia to orx
;

2 from. |

3 But you have to say that that is what it is.

4 And I do not accept your writing a letter to Mr. Caffey

1

5 as a basis for such a request.

6 |.
.

4

; 7
:
,
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() 1 MR. CARBON: Did you intend to send the site

2 suitability report for us to look at it or for us to

(]} 3 1cok at the criteria in the report, or did you

4 distinguish?

5 MR. BENDER: I did not distinguish. What was

6 suggested was the site suitability report would

7 represent a basis for review. If it included the

8 criteria, we might work f rom tha t. I think that the

9 staff has not thought that much about what really is in

10 the site suitability report, but I am openminded about

11 it. I would take any piece of paper that they

12 sanctioned and said, this is what we want to use as a

13 basis for review.

14 MR. CARBONS Yes. What I am trying to say is,

15 are you proposing we review the criteria or the site,

16 and I thought we were talking about the criteria.

17 MR. BENDER: Criteria is what I had in mind.

18 FR. CARBONS Okay. That is what I thought,

19 too , criteria.

20 MR. BENDER: How they are presented is not all

21 that important.

22 MR. CARBON: Are there other things that

23 anyone feels are of importance, of priority, and so on

24 of the CDA energetics and natural circulation in looking

j 25 a t the design criteria?

|0 -

|

|

|
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() 1 MR. ZUDANSa I have one point. It may not

2 affect anything, but it would be nice co get a single

3{) package with inf orma tion tha t tells where the project

4 stands in terms of components, what is built, what is

5 designed, and to what criteria. The physical status of

6 the key components.

7 MR. CARBON: I guess I personally do not see

8 the significance of that.

9 MR. ZUDANS: Well, the significance is, for

10 exa mple, if they come back with a reactor vessel and say

11 it is built and it was designed in accordance with this

if specification, with this criteria. Then we can identif y

13 whether or not there is a problem once we review the

O 14 principal design criteria. It might have impact on our

15 thinking.

16 BR. LIPINSKI: I would like to put that

17 natural circulation in perspective. Tha t is not the I

18 item at issue. The total problem is residual heat

19 removal, and as we were told, the natural circulation

20 system cannot function independently right after

21 shutdown. You require active systems to intatvene, so ,

22 the total problem is residuel heat removal and what kind

23 of reliability is required to say the system is

O 24 ecceptab1e.

25 MR. CARBON: I guess the plant protection

n
(_)
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() 1 system is equally important.

2 MR. lIPINSKI4 Tha t is assuming that the

3 reactor gets shut down, because there again, it depends{}
4 on the reliability. They have gone ahead and designed

5 the primary system, secondary system. They have some

6 statistical data due to the fact that some of that

7 equipment has been running for three to four years to

8 verify some of their analytical numbers that they used

9 as a design basis. But now we are seeing a new design

10 being offered on how to solve residual heat removal, and

11 right now we have one turbine ox pump that is the only
,

12 operating item wh7n we have no AC power availble.

13 Now, at the October 10 meeting of the ACRS

O 14 Subcommittee on AC-DC System Reliability, some numbers

15 were of fered to show that it is .2 per year average loss

16 of of f site power. The probability of a failure of a
-2

17 diesel to start is 2 x 10 and these are the kinds,

18 of numbers that could make that event highly probable,

19 and if natural circulation doesn't get you from the time

20 the rods go in , then you have to look at the other

21 systems that are important to that sequence. -

22 MR. BENDER: I --

23 MR. MATHIS. Walt, the FFTF natural

() 24 circulation test, wasn't that run from full power and

25 all power cut of f ? In other words, it went to a station

O
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() 1 blackout, and that is the way that test was run.

2 MR. LIPINSKIs Yes, but their air dump heat

3 exchangers are a lot bigger devices. They ta ke 100

4 percent power. I do not know how many there are.

5 MR. MATHIS: Six. I do not remember.>

6 MR. LIPINSKI4 Now, the heat exchangers here,

7 they are rated 15 megawatts, and that is why the problem

8 arises. The size of the system is not sized to work at

9 natural circulation levels, starting from 100 percent

10 power to shutdown. That is not saying it could not be,

11 but the numbers that are given to us indicate that it is

12 not.

13 MR. BENDER: One other point that I personally

14 feel needs to be examined and I think has not even been

15 looked at is this ma tter of accident recovery. I think

16 af ter having been through a TMI 2 event you ought to be

17 sure there is a way, if you have a serious accident, of

18 being able to make the circumstances innocuous. I do

19 not think it is an impossible thing to deal with, but I

20 think there ought to be some strategy for it. I use the

21 term strategy as opposed to a detailed procedure. I do

22 not think you can have a detailed procedure, but they

23 ought to be looking at, well, what things are going to

() 24 have to be done. You are going to have to take the

25 sodium out if it is radioactive. What kind of emergency

( k' ''

|
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() 1 actions are involved. And it seems to me those kinds of

2 things might influence the site preparatory work much

(]) 3 more than other things that I can think of, and I would

4 f avor at least giving some thought to that question.

5 MR. KASTENBERG: I just wanted to, I guess,

6 reiterate two of the things that were said, and I had

7 jotted them down. They come back to' the PRA that had

8 been done and the PRA that they are -- you know, the

9 updated PRA. I suspect that arguments will be made to

10 ' do wnpla y the HCDA either because there is little

11 energetics or '.acause the probability of them occurring

12 is so low, or a combination of both, and we have to

13 understand how they will arrive at the numbers that they

O 14 will arrive at, and I think early on we need to come up

15 to speed on the PRA that was done in '77 and what is

16 being done now.

17 MR. BENDER: As it applies to energetics.

18 MR. KASTENBERG That is going to be part of

19 the PRA. We saw some of it yesterday, but we need to

20 really understand exactly how that fits in.

21 MR. BENDER: Mr. Chairman, I would like to

22 suggest that if we could develop a plan to deal with

23 t ha t much, we would have a heck of a good start.

| 24 MR. CARBON: Yes, sir, we would. It also may

25 be more than we can deal with.

OV
|
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() 1 (General laughter.)

2 MR. CARBON: I guess the nominations are

3 closed.
4 MR. ZUDANS: Mr. Chairman, I have one

5 question. What about the site? Why does this Comaittee

6 have to worry about it, and not simply urge the

7 Commissioners to approve the exemption?

8 MR. CARBON: I guess that is two questions.

9 The site itself --

10 MR. ZUDANS: And the second is the consequence

11 of the first.
'

12 3R. CARBON: I guess I personally doubt that

13 we want to get involved.

O 14 MR. ZUDANS: In giving them advice.

15 MR. CARBON: Advice on the exemption. That is

16 personal opinion. I do not know what the other people

17 would say.

18 MR. BENDER: I have a different view. It does

| 19 not have to do with whether they should grant or not
,

20 grant an exemption, but I really would like to encourage

21 them to excavate the site. I do not think it is a very

22 costly operation. I think there is a lot to be learned,

23 a nd I think they are holding off mainly because there is
!

() 24 some political problem associated with it which I

25 certainly do not want to be involved in, but I think it

- ) '
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() 1 is not doing public safety a favor by ignoring the value

2 of knowing as much about the site as you can early. I

3 think that is adverse to the problem of saf ety.

4 MR. ZUDANS: I guess my comment was because of

5 exa ctly that , from two days of listening to your

6 ergument, but I think that this is the only mechanism

7 and how we can get it quickly.-

8 MR. BENDER: Well, I think it ought to be

9 brought to the Committee by someone, if only through the

10 staff. The Committee is not prepared to take a position

11 on it, and should not, but I think the staff should know

12 that that is a problem, and make sure the Commissioners

_
13 know that that is a problem.

U 14 MR. LIPINSKIs There was a' statement made

15 earlier that alternate sites have to be explored as part

16 of this update, but one of the reasons for selecting

17 this site was, I thought that TVA was coing to operate

18 the reactor, and if you explore alternate sites, there

19 is not this correla tion as to who is to operate the

20 f acility if you simply go out and look at alternate

21 sites, and not address the p'roblem of who runs it when'

22 you locate it somewhere.

23 MR. BENDER: That is a different political

f%s) 24 issue, one we can well afford not to get involved in..

25 (General laughter.)

() '
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() 1 MR. BENDER: I think there is every reason to

2 think that the site could be changed if there were good

/g 3 reason to change it. I say you can still dig the hole
U

4 if you wanted to and the money would be well spent, and

5 it is not all that much investment, and it would help

6 along the safety evaluation.

7 MR. RAY: The request for the exemption is an

8 attempt to --

9 MR. BENDER: That is my understanding. I

10 really do not know. They evidently want to get going in

11 a hurry for some reason or other.

12 MR. RAYS It sounds to me like your feeling

13 and their feeling are compatible, so maybe Zenons has a

0 14 point. If we encourage the Commission with the

15 exemption, you will get what you want.

16 MR. ZUDANS: Not necessarily as a group, but

17 as individuals.

18 MR. BENDER: Incidentally, we both may get

19 somethino out of it, strangely enough.

20 (General laughter.)

21 MR. MARK There is another fairly clear

22 need. That is the source term. It surely has something

23 to do with the site.

()! 24 MR. CARBON: Well, this is a large number of

25 topics, and it certainly would get us well on our way to
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() 1 moving. Also, it looks to me like it is going to_be a

2 big job trying to get on to these things early. Let me

(]) talk out loud here and propose some things we could do,3

4 and then you shoot them down. One thing that I think we

5 seem to all agree on is tha t the staf f -- it should be

6 done fairly early, the criteria. The staff could

7 formally send us the design criteria, principal criteria

8 as they are listed in the SSR, and could say that ther

9 endorse then in general, and ask us to review them and

10 reply , which we could then do, and using words that have

11 already been used, we could perhap come to a general

12 agreement on th er. , with the realization tha t we each

13 might make some relatively small changes f arther down
7.,
(.

14 the road. I guess that is one thing, and I guess this

15 -- well, the question comes up, which committee should

16 do this.

17 We have the CRER subcommittee, and I am not

18 sure how many of as are members of it. It does not

19 ma tter. We can change it. We also have subcommittees

20 of the subcommitte, like the HCDA committee, and the

21 thermal hydraulics subcommittee, and so on, and I do not

22 care much, but it is a question of who does this and who
,

23 h as time to do it, and that kind of thing. I would
A
\) 24 assume that on the criteria it ought to be any sort of

25 blanket committee, the CRBR subcommittee itself and

O's_/ ' *'

I
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() 1 anybody else that wants to participate.

2 Does that hold water all the way around?

() 3 MR. BENDERS I think the approach is right in

4 general. I think we probably ought to recognize the

5 f act that no one subcommittee can digest it all, and we

6 might delega te it once we have looked at it, or divide

7 it up and ask some parts of the committee to take on

8 pieces of it.

9 MR. CARBON: For the broader committee to look

10 at it first, and then delegate as appropriate, I guess

11 you a re saying. Okay. Let me go ahead, still talking

12 out loud. I have the CDA energetics there at the top of

13 the list. I am still not clear, I guess, on when thes

14 staff will get how far on this, and I guess I personally

15 sort of believe that we ought to be moving, getting up

16 to speed, and that kind of thing, before th ey have

17 _ som et hin g ready to come to us, and I am wondering

18 personally if either the CRBR subcommittee or the CDA

19 sub-subcommittee might do very well to be holding

20 meetings in which one possible approach here would be to

21 ask DOE to bring its consulting groups, its operating

22 groups, Argonne, the technical management center,

23 wha tever, in to give us their views and so on on what

24 they have done on CD A energetics, how they view them,

25 wha t their conclusiens are, what they think the

A
U- s
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() 1 veaknesses are in what they have done, and what needs to
.

2 be done yet.

3 We could also ask NRC to have its people come

4 in, such as those at Los Alamon, who are doing sirilar

5 SAS calculations. We could have our own people, of

6 course, pa rticipa ting in this. A goal would perhaps be

7 to come to some sort of tentative judgment, conclusion

8 on whether we think that there is a solid basis for

9 believing that the energetics aro pretty sure to be

10 considerably less, way below what the capability of the

11 currently designed structure is.

12 I guess it would not matter whether we

13 conclude that it is zero or not. I think if we could

O
14 conclude that the energetics were quite small compared

15 to the capability, that there is a big safety factor in

16 there. Maybe that would be adequa te . Maybe it would be

17 all we could do, and maybe we could be well on our way

18 down the road to formalized -- to formulating some

19 opinion bef ore the time that the staff came to us.

20 So, shoot that one down.

21 MR. ZUDANS: That sounds very good.

22 MR. BENDER: I am a little uncomfortable with

23 that idea, and it is just our experience with these mass

) 24 meetin;c that they turn cut to give you such a diffuse

25 set of opinions tha t you really cannot absorb them. I

O
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() 1 would prefer to have the staff or some small group that

2 we could assign take a look at the problem and bring it

3(} in to us, and establish a pre-position and formulate

4 some questions which we might then directly address to

5 those people that have been working on the problem of

6 the sort that you have talked about, but I think every

7 time we have had one of these big meetings, I have left

8 with the feeling that I could not tell what vac said.

9 So, I would rather not try it that way.

10 MR. CARBON: I was not clear on part of it.
"

11 You would have our own ACES staff, for example, a small

12 group of people. Was that what you meant?

13 MR. BENDER; Some consultants, perhaps. I
O
\./ 14 would rather have the staff. They have money to pay

15 somebody, so they could do it without their own people

16 doing it. And if we urged them to get it done as early

I suggested some time frame like two or17 as possible --

18 three months. I do not mind being optimistic about it,

19 and saying, do the best you can in two or three months,

j 20 and report back to us, but we might find out what the

1
"-21 issues were fairly quickly.

22 I think that kind of approach will bring the

23 problem into focus more quickly than if we just have a

() 24 big meeting, we have a bunch of people come in, they do

25 not know exactly what the questions are that we want to

,

!
I
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1 have answered. I think the result of the quick study(]}
2 ought to be first to say where the problem stands, and

3 secondly, what the important questions are to be

4 answered, and then we can draw on sources from some

5 other place if we need them to help generate better

6 action.
7 MR. CARBON: Only in terms of clarification,

8 if we followed the procedure I was speaking of, I would

9 assume tnat we would have our own consultants helping us

10 formulate the questions to be answered at meetings so

11 that they would be more than just big meetings.

12 Hopefully, they would be smaller and structured.

13 Whether I am dreaming, I do not know.

14 MR. BENDER: You can do anything you want to.

15 I have been to a few of them. I probably will not come

16 to a big meeting. I have had my share.

17 (General laughter.)

18 MR. CARBON: 3111, could you comment on Mike's

19 thoughts here?

20 MR. MORRIS: I had trouble hearing the exact

21 proposal.

22 MR. BENDER: I will try it one more time.

23 Wha t I would like to propose th a t the ACRS ask the staff

() 24 to do is to develop a position on the CDA in a fairly

25 short time, like two or three months, recognizing that

() ''
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() 1 it may not be as complete a s you would like to do it,

2 but as good as you can do in two or three months, and

3() bring us a viewpoint on what the problem is, what things

4 need to be resolved in order to accept or reject a

5 number, and then we will go from there on deciding what

6 else needs to be done.
7 We may find out that the answer is good enough

8 to let the project go ahead, and we ma7 find out that

9 the answer has so many uncertainties in it that we would

10 van t to bring some more resources to bear, either under

11 the project sponsorship or under the NBC sponsorship or

12 under some independent agency sponsorship, but that is

13 the only way I can see that you can get there in a

O
14 hurry, and that is about the end of what I said.

15 MR. MORRIS: I have problems understanding

16 what staff was to do that. I thought it was for the

17 ACPS staf f , or their consultants, or someone. By

18 position , I take it that you mean a viewpoint, a

19 preliminary evaluation, or an evaluation as of that day

20 when we finish it ra ther than a position such as 1,200

21 megajoules. What I would like to avoid is an early or a

22 hasty arrival at some kind of a figure like that, and I

23 do not want to do that.

( 24 HR. BENDER: What I want to avoid is something

25 that says we have to work 12 months on this before we

<
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() 1 can give you an answer. I want the best answer you can

2 get in two or three months.

3 MR. MORRIS: Okay. Okay. Understand that we
{}

4 have in the document that we provided spelled out some

5 of our questions that we have in somewhat broad terms,

6 but again, it f ocuses -- it brings to some focus those

7 issues that we are grappling with. I do not really see

8 any problem with an evaluation within two or three

9 months of where we stand at two or three months, and I

10 would say, yes, it would be more than, definitely more

11 than we have 12 months or so many more months that we

12 need to work on it. It would be a technical overview of

13 w ha t we think is the situation at that time.

14 That does not seem unreasonable.

15 MR. BENDERS Given that you might be able to

16 get the combination of the applicant, the NRC staff, and

17 maybe other sources to zero in on the problem and

f 18 provide a basis for getting th e review done . In the
|

19 absence of that, I think we will all just mill around.'

20 MR. MORRIS: It is our view that the NRR staff

21 has to do just what you say, zero in on the problem, and

22 tha t is the objective of our review. So, perhaps could

23 we leave it that we feel that we could indeed provide'

() 24 tha t evalua tion in that time frame? And I am not sure

! 25 in what formal way that could be done. It could just be

() '

! ,

;

1
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() 1 a position paper at some time or something like that. I

2 do not know what the formality of it would be.

3 MR. CARBON: Implied in what you are saying

4 here is that you would have devoted quite considerable

5 effort to the subject during this two to three month

6 period, and that you would really be zeroing in on what

7 the important technical questions are, and coming close

8 to a final answer.

9 MR. WORRISa The last part may be difficult.
4

10 We are already zeroing in, I believe, on what some of

11 the important technical issues are. We have already had

12 second round meetings with the applicant zeroing in on

13 these topics; and we will continue to do that as we work

14 towards resolution of some of the easier parts of that.
!
l 15 The last part, that is, that we feel that we

i 16 understand how we are going to get resolution, I cannot

17 say at this time that I am confident that in two or

18 three months we will even be at that point. Some of

to this is probably prompted by our -- well, the applicant

20 has made a case to us, and we believe it deserves a

21 thorough evaluation. Some'of these tests that we are

22 talking about seem to be important in coming to a better

23 understanding of what the result of identifying an

() 24 important topic will be. 'Je know some of the important

25 topics, and it is the outcome of those tests that may be

(nJ .

|
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() 1 important in determining the final resolution.

2 MR. BENDER: We could go on with this

3 conversation for a long time and We would not get very{)
4 far.

5 MR. HORRIS: Correct.
*

6 MR. BENDERS I think that we need to find out
"

7 for example why the tests are important, and tha t is one

8 of the things we could learn in the two or three months,

9 because I have my doubts about their being of great

10 value, considering what you can get out of them, but

11 that is just a personal opinion. I still think that we

12 ought to have something more than what you said just'nov

13 about it. I think you really ought to say, we are going
.O
V 14 to select -- I am talking about the staff now -- a few

15 people in our contractor organizations to work on this

is problem and develop an answer in two or three months

17 that is as good as we can get, and to know there is a

1G work force established to do that that is not beino

19 che wed out by every other regulatory problem that shows

20 u p , so that we can be sure an answer is being developed,

21 and that you can get a commitment out of those people to

22 give you an answer of some sort in that period of time,

23 the best that they can do in that period of time.

) 24 Now, that is what I am proposing. If that is

25 not what you are accepting, then I want to argue about

O
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() 1 it some.

2 MR. MORRIS: Let me assure you I am not--

3 sure how many people are devoted full time to this. The

4 whole CDA issue, including the core meltdown phase,

5 probably has -- we probably have a total of, I would

6 say, ten people in various laboratories focused on that

7 in some way or another, and I think we have a good

8 portion of each of their times in that they are not

9 diverted to other activities.

10 In addition, we have several consultants who

11 do not spend full time on it but advise us as your

12 consultants do. In the sta ff, we have two people

13 devoted almost full-time to it. They are indeed

14 directed to resolution of the issues, and I think I

15 agree it is top priority, and that they will be

16 performing analyses, calculations, and review efforts

17 tha t should get you where you want to be.

18 My problem is, I do not know about the

19 timing. That is the thing that is difficult to

20 promise. But I do not think I have any disagreement

21 with the general thrust of what you propose. It is

22 exactly what we think must be done. It is the getting

23 to a very clear conclusion in a time frame that is

() 24 problematical to me.

25 MR. BENDER: At least I am not saying that we

() '' -

4 .
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() 1 necessarily are going to get to the final number. We

2 need to get the problem properly defined, and having ten

(]) people working on it without knowing how they fit3

4 together and whether their answers will eventually

5 converge on something useful or not is one of the

6 concerns I have, and I again propose that you make some

7 commitment to get a clear definition of the problem
,

8 presented to us in two or three months so that we know

9 wha t needs to be done and how it could be accomplished.

10 MR. MORRISs I think we can -- I think we can

11 do that. If that is what you require, a clear

12 definition of the problem, I think we are well on the

13 way to doing that, and we have a plan, I believe, that

14 vill accomplish that. The coordination of it is

15 certainly a problem, because those people are in

16 dif ferent places, but I do not guess I th nk we have a

17 strong disagreement then in that light.

18 For instance, let me give you an example,

19 something that came up earlier. The effects of the

20 heterogeneous core on our view of the 10F TOP. I cannot

21 make a commitment to this because I have not seen the
>

22 calculations or heard a complete confirmation from our

23 con sultants, but they have already done calculations of

( 24 this scenario which show preliminary agreement with the

25 sta f f 's -- with the applicant's position, so we are

-
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() I pursuing those issues, I think, in a vigorous way.

2 What is lacking f rom your point of view is our

3
(]) having expressed to you our position in clear terms, and

4 as I say, the document that has been provided to you

5 does introduce you to some of the thinking that we have

6 done tha t ma y be different from that that the applicant

7 has done. It is a critique of some of his viewpoints.

8 And I would suggest that you look at that to give you a

9 feeling that our thinking is proceeding and that we are

10 not that nothing has been going on for the last three--

11 m on th s.

12 So, perhaps I can leave it at that. I am not

13 sure tha t you are asking for a commitment at this time,

O
14 but I think I can make a commitment that we will have --

15 ve will be able to tell you wha t our thinking is, what

16 we believe the major problem is within a two or

17 thr ae-month period, and we could do it by coming back

18 and talking to you, or we could do it by producing a

19 preliminary evaluation document.

20 HR. BENDERS Well, it is the last that I am

21 looking for. The document you have given us so far is

22 still mushy , mushy in terms of what needs to be done,

23 and why it needs to be done, both, and in some cases it

() 24 is promotional in the sense that it represents the

25 desires of the people that want to do a certain amount

.
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() 1 of work.

2 MR. MORRIS: Not necessarily.

3 MR. BENDERS I did not say necessarily, but in

4 some cases it is.

5 (General laughter.)

6 MR. MORRISs No, I think what you see there

7 does reflect an understanding and an evaluation of

8 programs that have been ongoing, but it also represents

9 what we believe is good judgment about what should be

to done. We believe that these two -- well, an example --

11 I do not know, DOE may speak to this, but we consider an

12 understanding of the amount of f uel that is dispersed

13 f rom the core to be crucial to understanding the core --

0 14 the energetics of the HCDA. We believe that the rate of

15 reaction between sodium and concrete is crucial to

16 understanding the capability of the containment to

17 withstand a core melt, and those are the reasons that we

18 chose to put emphonis on those programs. There are

19 other programs that were ongoing that have not gotten

20 that kind of emphasis. Those are excluded from this

21 document, and I believe our thinking is pretty clear as "

22 to what the importance of those measurements are.

23 MR. BENDER: I am not going to sit here and

() 24 argue with you. I say you do not have a clear statement

25 of the problem, and I would like to have it.

| (%.
\w),

l
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() 1 MR. CARBON: I ha ve one more concern that I

2 vant to express here, and that is that Bill, at least,

(]) has not made any strong statement about any sort of3

4 resolution, and I would worry that maybe what you are

5 saying is that you will tell us what the problem is in

6 two or three months, and then lay out a plan that will

7 solve it in the next year, and I do not think we can

8 wait until next year, and I do not know for sure what

9 you are saying.

10 MR. MORRIS 4 I think it would be unwise to say

11 that I know when we can resolve this problem. It is my

12 wish that we could resolve it as soon as possible, and

13 we have, I think, put the resources onto the problem

O
14 that can do that. There is a point at which havino

15 extra resources just will not bring you any closer to

16 the resolution of a problem. It is focusing those

17 resources in the correct direction that seems most

18 important to me. But I guess I would agree, I am not

19 going to say that I am optimistic that I know when this

20 could be resolved . I think it is a complica ted problem,

21 and in fact I.do not think I have seen a more

22 complicated problem , technical problem, to face in some

23 time. You have consultants that may wish to speak to

24 that. I agree. I have not said tha t we ha ve a

25 resolution time in mind. We have a target. We have a

(2) -
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() 1 MR. KASTENBERG: I want to make a comment.

2 the figures of 1200 megajoules and 600 megajoules keep

(} 3 sneaking into the conversation, and those were numbers

4 calculated or estimated for a homogeneous core, and we

5 are dealing with a heterogeneous core now and the three

6 numbers that stick in my mind are zero f rom the original

7 homogeneous core f rom the applicant's point of view, the

8 1200 from the staf f 's point of view, and the 66I which

9 can be accommodated.

10 Again, they are related to the homogeneous

11 core, and if I remember the staff's position they say

12 there were certain residual uncertainties. They did not

13 know whether you could verify early fuel dispersal.

O
14 They did not know whether you could verify location of

15 fuel pin f ailure in a TOP or LOF-driven TOP , and so on

16 and so forth.

17 And I think what Dr. Carbon was saying before

18 is a valid point. The system can accommodate something,

19 wha tever tha t number is. Maybe it is 661. And given

20 the f act that we had moved from a homogeneous core to a

21 heterogeneous core, there is supposedly some savings in

22 energetics based on what we saw this morning. and maybe

23 all we could hope for, as was stated before, is that we

() 24 can verify that in fact you can move tha t energy value

25 for the heterogeneous core below what can be

( '
,
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() 1 accommodated, below th e 6 61, without necessarily on the

2 short term resolving all these other questions of early

("g 3 fuel dispersal and so on.
V

4 And if you can do tha t in the short run you

5 have made some advantage and you do not have to worry

6 about arguing whether SIMMER is correct or not, or the

7 new models in SAS-3 A are correct, and so on.

8 MR. MORRIS: We have others on the staff that

9 can address this much more clearly than I, but the

10 change to the homogeneous core -- to the heterogeneous

11 core from the homogeneous core has been accompanied by

12 some other issues and questions that have been raised.

13 As I understand it, one of the problems to deal with now

O 14 that was not so much a problem before, it was just not

15 focused on so well before, is what happens to a pool of

16 molten core and sodium that will be boiling and may

17 become recritical, based on how much fuel has been

18 disbursed f rom the core and dependent upon the

19 instabilities in this boiling pool.

| 20 dow, if you seriously -- as I understand it,

j 21 if you seriously want to 6hderstard the ene rgetics that'

!

22 could be achieved with the heters:ineous core, you have

23 to understand something abc v e boiling pool. That

| () 24 is closely related to the utderstanding about the

25 disbursal of fuel and to modeling the boiling pool,

!
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() 1 something that the applicant does not do in its

2 calculations as of yet.

(]) The arguments tha t the applicant makes are3

4 somewhat, I think we call them, phenomenological, or

5 they are arguments rather than calculations. And I am

6 just not confident that we can go forward on an issue as

7 complex as this without having the benefit of some kind

8 of an analysis other than just physical arguments being

9 made about what will happen.

10 Those are some of the reasons why we are

11 having troubles just simply backing off from the 1200

12 and saying that, because the LOF TOP appears to be more

13 benign , th a t we do not have additional problems that

14 have arisen. And we have never yet completely agreed to

15 the value of 661 for the level that the primary system

16 ,a uld wi ths ta nd .

17 That review continues. But there are

18 resolution paths. That is, to accept the 661 as that

19 which you can withstand and find that the energetics is

20 less than that, and that is exactly what we are trying

21 t o d o . But finding that the energetics are less than

22 that seems to be more complicated than has been posed

23 here.

24 I would welcome the ACRS finding a way to do

25 tha t. But right now our program does not include a

O
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() 1 simple path to it.

2 MR. MARK: You have to back away from the 1200

f'i 3 because it is absolutely irrelevant to today's
V

4 situation. But wnether you back up or down, it is what
:

5 roa need to find out.
6 MR. KASTENBERGs But you just illustrated a

7 point that I think the Committee is concerned about, or

8 the Subcommittee, and tha t is we need to know what the

9 new issues are, and you have just raised one now. All

10 of a sudden the boiling pool becomes very important.

11 MR. MORRIS: They are in the writeup.

12 MR. CARBON 4 Harry, from your work do you have

13 a ny doubt in your mind but what it can be shown -- I

O' 14 guess you have answered this, haven't you? -- the

15 SIMMER , S AS , TR ANSIT --

16 MR. HUMMEL: I am not too well qualified to

17 talk about what happens later on because I have been

18 primarily concerned with the initiating phase. I think

19 in the initiating phase you can feel pretty comfortable

20 tha t you are not going to get anything much in

21 energetics tha t you have to worry about.

22 What happens in the transition phase I.am not

23 really qualified to talk about. I guess it is my gut

() 24 feeling that you are probably not going to get too much,

25 but I really do not have any current information on it.

() '"
'
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() 1 MR. CARBON 4 Okay. Well, maybe we have beaten

2 this about as far as we can go, unless people have

("T 3 specific comments to make.
\_)

4 yes?

5 MR. MORRIS: I agree that our basis for the

6 test is vague. I believe we are right about what tests

7 are needed, but it is vague. And what we are going to

8 be doing in the next two weeks is to focus on the test

9 programs that DOE has performed, try to understand

10 exactly what they tell us, compare them to the test

11 programs that we think we should be doing to see how

12 they compare, whether they adequately supplement or even

13 are necessary, perhaps, to them given what the DOE

O
14 programs tell us.

15 And we will be able to articulate that much

16 more clearly after these discussions. That does not

17 modif y my judgment that we have the right programs now

18 and tha t the programs of the general nature we have

19 identified should be pursued. But we could potentially

20 -- there will be new information generated and I do not

21 know but what we could not share that with you. You

22 k no w , the results of meeting notices or a more detailed

23 plan for how we are going to step th ro ugh the

24 measurements , that may be of some use in relieving Mr.

25 Bender's doubts?

O) ,
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(]) 1 MR. CARBON: How about if we ask you for this

2 material by May 1 or something?

3 MR. MORRIS: By " material" what do you -- wha t
)

4 do you -- the material in the experimental programs?

5 MR. CARBON: No. The information that Mike

6 has asked for you to come up with, a clear definition of

7 the problems, know what needs to be done, have your

8 contractor group working on it, and so on; some sort of

9 tentative answer. We are talking tuo to three months.

10 MR. MORRIS: May 1st is three months? What,

11 Feb ruary, M arch -- okay, well, it is a good target and I

12 f eel that we can certainly perform an iteration on what

13 has been written, make it much more clear, maybe

14 shorter, and give you some feeling for what we are

15 thinking at that time.

16 There will be numerous meetings that will be

17 continuing, and I guess I do not know whether there are

18 problems with your consultants joining us for any of

19 those meetings or not. They are typically open meetings

20 and you get the meeting notices. They are coming very

21 rapidly and it is hard to make plans that involve, you
|

22 know, extra people coming in. But that may be another

23 method for keeping informed about what the activities

O 24 ere .

25 May 1 for a document of the general sort we

,

I
|

'
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( )) 1 have been talking about probably can be done.

2 MR. CARBON: Well, I guess we will go ahead in

3() that direction, then. I do not know whether we ought to

4 try and have consultants or staff or members sitting in

5 on anythin7 they are doing or not. We can come back to

6 that later, I guess.

7 The third topic that would appear to be high

8 in priority is the decay heat removal, including natural

9 circula tion . Does someone have a suggested approach for

10 w ha t we ought to do there?

11 3R. LIPINSKI The overall decay heat removal

12 involves some probability calculations beca use, given

13 the events -- if it was a station blackout, what is the

O 14 probability per event per year? Given the fact that you

15 have three diesels, what is the probability you are

16 going to lose your diesels?

17 In order to try to bound the probability of

|
18 the station blackout, but given the fact that it has

19 occurred, what kind of reliability do you have on the

20 initial part of the train, namely the turbine-driven

21 h ea t pump. That requires DC for operation. I do not

22 know how long the DC will be available to that system.

.43 Eventually that system would go black.

24 Whether you could have an operator sitting next to the

25 turbine with a flashlight, making manual adjustments to

(
|

i
i

l
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1

)

1 keep it going, is part of the scenario.(]}
2 The turbine governors will freeze, but if the

3 system is still available for manual manipulation you

4 can still carry on and protect your plant by having an

5 operator manually adjust the turbine as needed,

6 providing it is built that way, that you can have manual

7 intervention.

8 So it is a question of looking at what they

9 have ordered in the way of equipment as to how this

10 scenario flows. Then after you get past that one hour

11 and you are in natural circulation, then it is a

12 question of showing the similarity between Clinch River,

13 the mechanical layout with respect to the thermal heads,

O
\/ 14 as compared to FFTF.

15 And then also this code work; if they have

16 codes and they verify the codes experimentally, then

17 that gives you some level of confidence that the code

18 can be used to do a calcula tion f or Clinch River. So

19 that would be all part of this review in order to

20 determine whether they do have a solution f or residual

21 heat removal and can we stand a station blackout up to

22 some defined interval.

23 MR. ZUDANS: Yesterday the applicant showed

() 24 dif ferent modes of this residual heat removal operation,

25 and I wonder whether the PSAR contains more information

O
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() 1 on that, such as heat balances, where the heat comes

2 from, where does it go, and how much as a function of

3 time at different points in the situation, and precise

4 identification as to what is needed, what active systems

5 are needed, what is the particular mode of operation to

6 be effective?

7 This is hard information rather than the

8 probabilistic aspects of it. So that I believe we

9 understood what was done yesterday, but maybe not in

10 detail enough to feel comfortable. That is what I would

11 like to see and that could be a similar document to the

12 one Mike proposed and was promised to be prepared.

13 This is almost like a summary, maybe from the

14 PSA R, not necessarily done by staff, but it could be

15 done by applicant. It certainly could help me.

16 MR. BENDER. Well, I do not want to put too

17 much burden on the staff to just feed information to

18 u s . I had in mind a limited number of things to get

l 19 done early in life, most of them having to do with

20 establishing that there was a direction in which they

21 were going.

22 Some of these things that both Walt and Zenons

23 a re asking for are things that the applican t ought to be

) 24 doing and not the staff. So to the extent that we want'

25 information like that, we could just make ourselves a

'
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() 1 list of questions and pass these along through the staff

2 to the applicant and say, you are going to have to

(} 3 add ress these. And I think that could be a separate

4 exercise that each consultant and each member of the

5 Subcommittee could provide.

6 MR. CARBON: Preparing such a list to pass on

7 to the applicant and then meet somewhere down the road,

8 six weeks, ten weeks f rom now.

9 MR. BENDER Whatever the timing is. I do not

10 k no w . We have a year to do this.

11 MR. CARBONS Comments on that approach?
.

12 (No response.)

13 Well, let's take it, then. And it will again

O
14 be members and consultants preparing questions that they

15 have, and we will get these forwarded to the applicant

16 f or answer, with a meeting scheduled somewhere down the

17 way .

18 MR. KASTENBERG: Presumably, this would be on

19 other topics as well.

20 3R. BENDER: Everything is open game.

21 MR. CARBON: I had in mind the decay heat

22 removal thing, but we have other topics and I have no

23 particular objection to expanding it. I am not sure --

24 I would think we want to maybe put some kind of limit on

25 it.

>
c
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() 1 MR. ZUDANS: I think you should stick to the

2 nine or ten items that were defined before, because

3 otherwise there is just no limit. Within that context

4 --

5 MR. CARBON 4 Within that context, they are

6 fine. The ones that I have put down here are the decay

7 hea t removal, including natural circulation, accident

8 recovery, the source term, and Zenon 's point about the

9 status of the plant components and the criteria used,

10 which I am still not real clear on.

11 MR. ZUDANS: The applicant knows exactly which

12 set of criteria each component was designed to. That

13 does not mean that they are the specific criteria. The

b'' 14 criteria f or the specific components may be reflected in

15 the standard review plan or maybe in the applicant's own

16 PS AR . Just identification of section and number is good

17 enough for that purpose.

18 MR. CARBON: And how extensive?

19 MR. ZUDANS: Just say section such and such,

20 paragraph such and such, defines the criteria by which

21 this component was designed.'

22 MR. CABBON: But how many components are you

23 thinking of?

() 24 MR. ZUDANS: Only the safety-related

25 components, such as reactor vessel, primary piping, IHX

O
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() 1 maybe, the steam generator.

2 MR. CARBON: A dozen or so components.

3 MR. ZUDANS: I do not think any little thing

4 can be of concern because they can be redesigned or

5 rebuilt if necessary.

6 MR. CARBON: Okay. Well, those were the ones,

7 the decay heat removal, the plant components and

8 criteria, accident recovery questions and source ters

9 questions.

10 Harold?

11 MR. ZUDANS4 You had an item yourself, plant

12 protection systems.

13 MR. CARBON: Oh, yes, plant protection

O
14 systems.

15 MR. ZUDANS And accident recovery.

16 MR. CARBON: I mentioned that.

17 MR. ETHERINGTON: As little as we know about(
|

18 the behavior of a melt with concrete -- and I hope we

19 are not relying on MARCH to give us any answers -- I was

20 surprised to hear yesterday tha t the use of limestone

21 aqqregate did not appear to compound the problem in any

22 way .

23 This may be true, but the reaction between the

() 24 CO-2 and the sodium would be strongly exothermic. We

25 have a source of hee.t and we have a source of carbon
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() 1 monoxide the re. I think it is important to determine

2 really fairly early that we can use calcium carbonate

/"% 3 aggregate without compounding the problem, and the use
V

4 of dolomite will somewhat increase both the heat

5 generation and the carbon monoxide from a partial

6 reduction of CO-2.

7 So I would like to see an early justification,

8 if you like, that use of limestone is acceptable. I can

9 recognize that ts a big economic advantage.

10 NR. CARBON: Perhaps we could add

11 sodium-concrete reactions and effects to this list.

12 MR. ETHERINGTON: Yes, with special reference

13 to the concrete.

O
14 MR. BENDER: There are some constituents, like

i 15 the aggrega te.

16 MR. ETHERINGTON Yes, chiefly -- well,

17 chiefly water, of course, because it is essentially

18 silicates and alaminates. There are no carbonates.

19 MR. LIPINSKIs I would like to go back to the

20 pla n t protection system. Buried in what the project has

21 done is the assumption wl.th respect to what the

22 consequences are, given tl.3 L the primary-secondary

23 systems work and you get the condition of sodium

24 boiling.

25 Somehow, I do not feel comfortable with that

( > ~ '' -
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) 1 as being an adequate definition that the systems have

2 worked. Had TMI-2 come in and applied for their license

() 3 and described the scenario that exists right now with

4 tha t core destroyed and the containment full of water

5 and saying the public has not been hurt, I do not think

6 this plant would have been licensed even though you

7 guaranteed that the public was not involved.

8 So the question is where do you draw the line

9 between saying thst the public is not involved and to

10 wha t extent a core has suffered damage, to saying that

11 it has not suffered any damage at all and is ready to go

12 back into service and -- so that your primary-secondary

13 system is not divorced f rom what are they protecting,

14 against , wha t is the condition a t the end of an event
i

15 when they function, namely accepting sodium boiling

16 adequate for such a scenario.

17 And according to Mike the staff took this

18 position , but they never came to the ACES to say, is

19 this a satisfactory end result.

|
| 20 MR. BENDERt Well, there are a lot of things

21 like that we will ha ve to deal with. We are not going
.

| 22 to get it all done this afternoon.

23 MR. LIPINSKI: No. But I am suggesting it
A
\J 24 because Dr. Carbon wanted to add it to the list on PPS.

(
25 I am trying to accociate. It is just not PPS

)>
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() 1 reliability, but it is also the consequences after a PPS

2 action f or the given transients. And as we heard the

3 project described, sodium boiling has been described as
{~}

4 being an acceptable termination for a particular

5 transient.

6 MR. CARBONS I wonder if we are at the point,

7 then, of wra pping this up. They will send us, the staff

8 will send us, the design criteria. We will put this --

9 ve have documented a request to the staff for the CDA.

10 And if you all would prepare questions on these other

11 topics and I guess get them to Al within a couple of

12 weeks, something like th a t , and we will consolidate them

13 and get this list sent formally to the staff to send on

O
14 to the applicant.

15 I guess all of these tha t we have raised

16 questions on are ones that would go to the applicants

17 concrete , sodium boiling , and everything, I guess,

18 except the first two, the CDA and the criteria, is that

19 so.

20 Any suggestions for other things that we

|
'

21 should do now or any time soon?

22 MR. KASTENBERGs I guess I just wanted to come

23 bac k to the PRA. I just feel somewhere along the line

24 w e have to look a t that. That was the one thing th a t

25 was really not discussed in the presentations.

O
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|
,

() 1 Somewhere down the line we have to understand what has )
2 gone into it and its update. )

3 I am not sure what the mechanism would be, but(}
4 I think it will be important as we progress.

5 MR. CARBON: Is this the --

6 MR. BENDER: I ha ve a feeling. I have looked

7 at the PRA once before and it was harder to deal with
|
:

| 8 than a lot of other things that we have looked at.

9 MR. KASTENBERGs I know.

10 MR. BENDERS I really have a feeling th a t we
|

i

11 ought to try to decide what PRA studies we would like to'

12 have and be sure that they are done, ra ther than to say ,

13 well, let 's look st the PRA. If the things have been

O 14 done in the Clinch River study, let the applicants come

15 in and tell us how they would treat it, and take the

16 burden off ourselves to dig through that thing.

17 If that were an acceptable way to do it, I

18 think it would save us a lot of agony.
,

1

19 MR. ZUDANS And it is probably the only

20 workable way , anyway.
|

|
"'

| 21 MR. KASTENBERGs That is fine.

| 22 MR. CARBON: I guess we are at the point of
|

| 23 adjourning , then, if no one else has any points to bring

24 u p .

| 25 (Whereupon, at 3:20 p.m., the meeting was

C)

I

|
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SIGNIFICANT CHANGES AND ADDITIONS
TO THE PSAR

DATE/
CHANGE AMENDMENT REASON

RELOCATE THE RADIOACTIVE ARGON*

PROCESSING SYSTEM (RAPS) ENTIRELY
INTO THE CONTAINMENT

A. SURGE VESSEL 3/77-A36 DESIGN

j EVOLUTION

B. CRYOSTILL IN PROCESS DESIGN
EVOLUTION

ADD RSB CONFINEMENT FEATURES SO 3/77-A36 REG. GUIDE*

' THAT THE RSB OPERATING FLOOR IS A 1.52
CONFINEMENT STRUCTURE AT ALL TIMES
EXCEPT WHEN THE RAILROAD DOOR IS
OPEN.

ADD THIRD EMERGENCY DIESEL GENERATOR 3/77-A37 NRC RECOM-*

FOR POWER DIVISION 3 12/81-A63 MENDATION

ADD EVST NATURAL DRAFT / NATURAL 4/78-A44 NRC RECOM-*

CIRCULATION COOLING LOOP MENDATION |
ACCOMMODATION OF FLOODING DUE TO 7/78-A45 DESIGN |l *

lFEEDWATER/ STEAM PIPE BREAKS EVOLUTION

| \

| . - - - , . . . .
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SIGNIFICANT CHANGES AND ADDITIONS
TO THE PSAR (CONT.)

DATE/
CHANGE AMENDMENT REASON

,

o REVISE REACTOR SHUTDOWN SYSTEM 7/78-A45 DESIGN
DESIGN REQUIREMENTS 1/80-A53 EVOLUTION

o LOWER THE ELEVATION OF TOP 7/78-A45 ADDITIONAL '

SUPPRESSOR PLATE TO REDUCE GAS TEST DATA
ENTRAINMENT

o REVISE GROUND ACCELERATION VALUES 8/78-A46 NRC
OF SSE OBE DIRECTION

o UPDATE INDUSTRIAL SECURITY SYSTEM 4/78-A47 NRC
DIRECTION
OR RECOM-
MENDATION

o REVISE SEISMIC INSTRUMENTATION 11/78-A47 RG 1.12

o CRBRP ACCIDENT MONITORING SYSTEM 4/79-A49 RG 1.97

o CATCH PANS AS ESF FOR AIR-FILLED CELLS 5/80-A54 DESIGN |
EVOLUTION

1-82-2711-5
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SIGNIFICANT CHANGES AND ADDITIONS
TO THE PSAR CCONT.)

DATE/
CHANGE AMENDMENT REASON

* INSTALL DIGITAL RADIATION MONITOR 5/80-A54 DESIGN
DATA PROCESSING AND CONTROL SYSTEM EVOLUTION

ESTABLISH DESIGN BASIS SODIUM / WATER 12/80-A59 ADDITIONAL*

REACTION EVENT TEST DATA

REVISE SMBDB AND TMBDB 2/81-A60* IMPROVED*

CALCULA-
TIONAL
TECHNIQUES

CELL LINERS AS ESF FOR INERTED CELLS 1/82-A64 DESIGN*

EVOLUTION

* ADD ACCOUSTIC SENSORS ON SAFETY / IN PROCESS NUREG 718
RELIEF AND VENT VALVES

ADD INOPERABLE STATUS MONITORING IN PROCESS RG 1.47*

SYSTEM

ESTABLISH REQUIREMENTS FOR IN PROCESS RG 1.101*

i EMERGENCY RESPONSE FACILITIES APP. E 10 CFR 50

ACCIDENT MONITORING IN PROCESS RG.1.97 REV 2*

HETEROGENEOUS CORE 9/79-A51 DESIGN*

EVOLUTION
*NOW IN CRBRP-3 (GEFR 523)
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CYCLES
EVEN

@ FUEL 156 162
INNER CORE 108 0 BLANKET 208 202
OUTER CORE 90 O RADIAL SHIELD 312O BLANKET 150 O PRIMARY CONTROL 9O RADIAL SHIELD 324

$ SECONDARY CONTROL 6O PRIMARY CONTROL 15
@ ALTERNATE FUEL / BLANKET 6$ SECONDARY CONTROL 4

6,. .
___
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CRBRP HETEROGENEOUS

CORE DESIGN

s;p <t

jfi& ' h&_

paghry _
,

tkw k_7 -- y, s

-

y- .u c
b }4I I{..)C

N($ph;&eh?df
%q%;; .-

.

^~

CYCLES
ODD EVEN

h FUEL 156 162

O BLANKET 208 202

O RADIAL SHIELD 312

O PRIMARY CONTROL 9

$ SECONDARY CONTROL 6

@ ALTERNATE FUEL / BLANKET 6

182129618 StOV182143140 31
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CRBRP EQUILIBRIUM FUEL MANAGEMENT

SC ATTER REFUELING IN CORE SHUFFLING IN RADIAL BLANKET

|

. - -

2 YRS

h
v=S/2vn$ %

"

vS

4
;

vRS g

i t,
, . ...

RADfAL
INNER CORE OUTER CORE BLANKET

,

- - |
- _ - _ - _
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CRBRP FUEL MANAGEMENT
FIRST ROW OF RADIAL SECOND ROW OF RADIAL

BLANKETS ARE REPLACED BLANKETS ARE REPLACED
AS A BATCH AFTER FOUR $" AFTER FIVE YEARS OF

YEARS OF OPERATION .

OPERATION

4 4w% - .,.
-

m..q ,.e

' 9 91 3
<. p...: g ; . (H

- f$4O . ,(' '

<

.h pk flk; .~: ||

k .

R { ,..?,...
'"

,

'

i

IN ALTERNATING YEARS OF N
THE EQUILIBRIUM CYCLES,
THESE SIX INNER BLANKET ALL FUEL AND INNER

ASSEMBLIES ARE REPLACED BLANKET ASSEMBLIES
WITH SIX FRESH FUEL REPLACED AS A BATCH AT

ASSEMBLIES TWO YEAR INTERVALS

1-02-1293-i g - g(oy g. 82 -2711 -1)
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CRBRP FUEL ENRICHMENT (PU/[PU + U]) i
.

! AND CORE FISSILE INVENTORY (KG)

HOMOGENEOUS HETEROGENEOUS
CORE CORE

; CYCLES (INNER, OUTER ZONE)
|

1&2 17.4, 25.1 % 32.8 %*
:

1205 kg 1500 kg

EQUILIBRIUM 19, 27 % 33.0 %*

1550 kg 1700 kg

i

|2e e, .meme
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BREEDING RATIO COMPARISON FOR
HOMOGENEOUS AND ;

HETEROGENEOUS CORES |
,

INITIAL EQUILIBRIUM, r

CYCLE CYCLE <

HOMOGENEOUS CORE
,

o LOW Pu .240 FUEL 1.15 1.08
4

HIGH Pu-240 FUEL 1.21 1.12; o

!
HETEROGENEOUS CORE

o LOW Pu-240 FUEL 1.29 1.24

o HIGH Pu-240 FUEL 1.35 1.29
i

i

i

10 81 WL2577-21 |

|
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POWER, FLUX AND FUEL BURNUP :.

,

COMPARISON <

:
;

i
c

HOMOGENEOUS HETEROGENEOUS
PERFORMANCE PARAMETERS CORE CORE 1

POWER (30 + 15% OVERPOWER)o

- PEAK LINEAR kW/ft IN FUEL 14.3 15.9

- PEAK LINEAR kW/ft
IN BLANKET 19.8 20.0

1

1PEAK FAST FLUXo

(n/cm2 sec) 4.2 x 1015 3.4 x 1015

o PEAK FUEL BURNUP
(mwd /Kg) 104 110

<

10-81-WL2577-22

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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CRBRP HOMOGENEOUS CORE
CONFIGU RATION:

JE * d(E) dE /AVERAGE ENERGY, E (MeV) =

/ '/! BEGINNING-OF-CYCLE-ONE

\'/ \ / |
'

s2

PCA
/ \/\:

\ '' / \/\ :l

4, / \/\/\ / \ ;
SCA

/ \ /\ /\/ \ / |

.s\'" / \/\/) |

i PCA PCA
\ / \ / /\ / ,

|
I| INNER CORE OUTER CORE RADIAL

BLANKET'

b . .. .m,, ,

_ _ _ _ __
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HOMOGENEOUS
'

COMPARISON OF CONTROL REO.UIREMENTS WITH
AVAILABLE PRIMARY AND SECONDARY

ROD BANK WORTHS * :

FIRST CYCLE EQUILIBRIUM CYCLE
,

PRI. SEC. PRI. SEC.

o REQUIREMENT $18.64 $6.20 $26.53 $6.30

o TOTAL AVAILABLE ,

WORTH 23.04 8.96 31.76 8.41

o AVAILABLE WORTH
WITH WORST STUCK
ROD 21.06 6.84 29.02 6.42

i

| * # = 0.00365
'

|

i

'

10 81 WL2577-23
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HETEROGENEOUS
COMPARISON OF CONTROL REO.UIREMENTS WITH

AVAILABLE PRIMARY AND SECONDARY
ROD BANK WORTHS *

BOC1 BOC4
PRI. SEC. PRI. SEC.

REQUIREMENT $11.44 $ 4.35 $17.44 $ 5.97*

TOTAL AVAILABLE*

WORTH 20.44 11.79 22.97 12.26

AVAILABLE WORTH*

WITH WORST
STUCK ROD 16.24 7.85 20.56 8.15

i |

* # = 0.0034,

:

,

10 81-WL2577-24
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COMPARISON OF DOPPLER CONSTANT
,

(-T dk/dT x 104) 1

* FUEL 55.9 25.8

* INNER BLANKETS -- 44.0.

* RADIAL BLANKETS 7.0 11.8
'

* AXIAL BLANKETS 4.4 2.6
i

.I

I

|

|

10 81-WL2577-26 i
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COMPARISON OF CRBRP DOPPLER
CONSTANTWITH OTHER FAST REACTORS

POWER DOPPLER CONSTANT
i (MWth) (Tdk/dT)
i

CRBRPa

- HETEROGENEOUS 975 .0084*

| .0026**
, .

| - HOMOGENEOUS 975 .0067*

| .0056**
|

| FFTF 400 .0055*

SNR300 736 .0038*

PHENIX 563 .0032=

MONJU 714 .0061*
,

BN350 1000 .0035*

* FUEL AND BLANKETS ** FUEL ONLY
|

10 81 WI 2577 28
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EFFECT OF $ AND DOPPLER ON
LMFBR TERMINATED TRANSIENT

OVERPOWER PERFORMANCE
450 |

b
a. 400 -

u) -

o 350 -

Ie
dD 300 p - 0.0072

2
3 250 -

200 -
0 '

CI
o ? 150 -

Q NOTE: 600 STEP REACTIVITY INSERTIONg

23
-

CRBRP CRBRP
OR HETER. HOMO.

<t 50 - -0.0026 -0.0056
2

0 I I " l I I " l I I I

0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 !

'FAST ACTING DOPPLER (T - )

1
, . , , , - ,
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~

AVERAGE POWER COEFFICIENT (BOC1)
| (40 TO 100% POWER)

) HOMOGENEOUS HETEROGENEOUS
! CORE CORE

,

i :

! - 23C/ MWt -0.18C/ MWt :
.

'

:

i

l

i

l

,

| |

1 82-2577-30-1
|



.

O O O
COMPARISON OF Na VOID-

:

HOMOGENEOUS HETEROGENEOUS
'

CORE CORE

MAXIMUM POSITIVEi *
'

! SODIUM VOID
i REACTIVITY (FUEL

ASSEMBLIES, $) 4.00 2.31-

,

i

|

!

!

!

1

!

i

|

10 81-WL2577 25
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! O O O

EFFECT OF CHANGE TO HETEROGENEOUS1

CORE ON HCDA ENERGETICS !
,

!

LOW SODIUM VOID WORTH REDUCES ENERGETICS*

; POTENTIAL IN GENERAL; ELIMINATES POTENTIAL FOR THE
,

LOF DRIVEN TOP.
,

INCREASED INCOHERENCE REDUCES POTENTIAL FORi *

ENERGETICS

THE HETEROGENEOUS CORE IS LESS SENSITIVE TO*

ASSUMED VARIATIONS IN PHENOMENOLOGY AND DATA
UNCERTAINTIES.

i

1

'i-82-2718 5
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INCREASED CORE INSTRUMENTATION AND

i SECONDARY HOLDDOWN
'|

1

THERMOCOUPLES USED FOR CONTROL REMAIN AT 30*
4

'

:

* SURVEILLANCE AND DIAGNOSTIC THERMOCOUPLES

] INCREASED TO 275

* HOLDDOWN CAPABILITY ADDED TO VACATED CONTROL
'

ROD SHROUD TUBES:

|

1 82-2718 4
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ZPPR-ilB CRITICAL CONFIGURATION ;
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O O O
SODIUM VOID WORTH MEASUREMENTS AT ZPPR

* ZPPR-5 (1975): HCDA SIMULATION IN A MOCKUP OF THE CRBRP
HOMOGENEOUS CORE

- SODIUM VOID WORTH

- FUEL AND STEEL REDISTRIBUTION WORTH

- DISTORTED CORE CONFIGURATIONS

* ZPPR-7 (1976): - BENCHMARK HETEROGENEOUS CORE CONFIGURATION

- LIMITED SODIUM VOID WORTH
MEASUREMENTS IN THE INNER CORE AND BLANKET
REGIONS

* ZPPR-11 (1980-81): - CRBRP HETEROGENEOUS ENGINEERING
MOCKUP CRITICAL

- EXTENSIVE SODIUM VOID WORTH DISTRIBUTION
MEASUREMENTS

,

- BEGINNING AND END OF LIFE ENVIRONMENTS

- EXPERIMENTAL PROGRAM COMPLETED 11/81

- ANALYSIS IN PROGRESS

- SERVE AS THE BASIS FOR EVALUATING THE
ACCURACY OF CALCULATIONAL METHODS

- AND CROSS SECTION DATA FOR DETERMINING
SODIUM VOID WORTH IN CRBRP



O O O

ZPPR CRITICALITY PREDICTIONS
'

HOMOGENEOUS: ZPPR-4 HETEROGENEOUS: ZPPR-7

EXPERI- CAL- EXPERI- CAL-
MENTAL CULATED MENTAL CULATED

keff keff C/E keff keff C/E

ZPPR-4/1 1.00080 0.99740 0.9966 * ZPPR-7A 1.00028 0.99019 0.9899*

ZPPR-4/2 1.00065 0.99899 0.9983 ZPPR-78 1.00064 0.98924 0.9886* *

ZPPR-4/3 1.00088 0.99885 0.9981 ZPPR-7C 1.00002 0.99089 0.9909* *

ZPPR-4/4 1.00083 0.99674 0.9959 ZPPR-7D 1.00001 0.99347 0.9935+ +
.

ZPPR-7F 1.00058 0.98873 0.9882*

ZPPR-7G 1.00053 0.98858 0.9881*

MEAN C/E = 0.9972 MEAN C/E = 0.9899

lo = 0.12% Ak lo = 0.21 % Ak

|

|

10 81 WL2577-331
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i

! ZPPR REACTION RATE SUMMARY ,

!

i

RMS DEVIATION i

|

; REACTION HOMOGENEOUS HETEROGENEOUS
| RATE REGION (ZPPR-4) (ZPPR-7)
,

'

Pu-239 CORE 1.93 % 1.76 %*

(n,f) INNER BLANKETS -- 1.29 %

U-235 CORE 2.10 % 1.56 % '*

(n,f) INNER BLANKETS -- 1.70 %

U-238 CORE 5.50 % 4.08 %*

(n,f) INNER BLANKETS 4.93 %-

U-238 CORE 1.90 % 2.56 %*

(n,y) INNER BLANKETS -- 1.75 %

. . . . . . . - - - .
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O O O

SUMMARY

HETEROGENEOUS CORE IS AN IMPROVEMENT=

IN MANY RESPECTS

ANALYSIS OF HETEROGENEOUS CORES ARE AS*

ACCURATE AS FOR HOMOGENEOUS CORES,
ALTHOUGH MORE TIME-CONSUMING

CONCEPT HAS BEEN EXPERIMENTALLY WELL VERIFIED*

|

10-81-WL2577-35
_ _ _
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id CRBRP0 REVIEW PLANS

1.%

LICENSING ACTION DATE ACTION DATE ACTION DOCUMENT (S) NEEDED TO

REQUESTED REQUESTED SCHEDUIFD SUPPORT ACTION

10 CFR 50.12 MARCH 1982 MARCH 1982 COMMISSION STAFF REPORT

EXEMPTION

LWA-2 JUNE 1983 JUNE 1983 FES (ISSUED 2/77)

(IF EXEMPTION GRANTED) cR EIA OR FES SUPPLEMENT

NOVEMBER 1983* LWA-2 SER
,

LWA-1 APRIL 1983 JUNE 1983 FES (ISSUED 2/77)

(IF EXEMPTION DENIED) OR EIA OR FES SUPPLEMENT
'

NOVEMBER 1983* SSR UPDATE

CP JUNE 1984 JUNE 1984 SER

* DEPENDING ON WHETHER EIA OR FES SUPPLEMENT ISSUED :

|

o .
.

.



_

CRBR EXEMPTION SCHEDULE

(ESTABLISHED BY 12/24/81 COMMISSION ORDER)

O
COMMISSION ORDER ASKING QUESTIONS 12/24/81C

AND REQUESTING COMMENTS

RESPONSES'TO QUESTIONS AND COMMENTS 01/18/82C

RECEIVED

REPLIES TO RESPONSES AND COMMENTS 01/28/82C

RECEIVED

COMMISSION STAFF REPORT PREPARED 02/08/82

NOTICE OF OPPORTUNITY FOR ORAL 02/12/82
() PRESENTATION ISSUED

ORAL PRESENTATION 02/15/82 *

COMMISSION DECISION ON EXEMPTION REQUEST 03/01/82 *

.

COMMISSION ORDER ANNOUNCING DECISION 03/08/82 *

|

MAY BE DELAYED THREE WEEKS IF ADDITIONAL QUESTIONS ARE
*

ASKED

($)

:
.

.

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

m.~
_
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.

CRBR ENVIRONMENTAL REVIEW SCHEDULE

REINITIATE ENVIRONMENTAL REVIEW 10/01/81C

IDENTIFY REMAINING ENVIRONMENTAL 11/30/81C
INFORMATION REQUIREMENTS

i

RECEIVE REMAINING ENVIRONMENTAL 02/05/82|

INFORMATION FROM APPLICANT

i

;

:

. _ . _ _ _

'6/22/82ISSUE ENVIRONMENTAL IMPACT 06/22/82 ISSUE DRAFT FES SUPPLEMENT FOR 0 ,
APPRAISAL COMMENT

|
BEGIN ENVIRONMENTAL AND LWA-2 OR 09/24/82 COMMENT PERIOD ENDS 08/31/82

SUITABILITY HEARING
ISSUE FES SUPPLEMENT 12/10/82

COMPLETE ENVIRONMENTAL AND LWA-2 12/24/82
OR SITE SUITABILITY HEARING BEGIN ENVIRONMENTAL AND LWA-2 02/25/83

OR SITE SUITABILITY HEARING
ASLB ISSUES PARTIAL INITIAL 05/09/83

DECISION ON ENVIRONMENTAL AND COMPLETE ENVIRONMENTAL AND LWA-2 05/25/83
LWA-2 OR SITE SUITABILITY MATTERS OR SITE SUITABILITY HEARING

ISSUE LWA-2 OR LWA-1 06/09/83 ASLB ISSUES PARTIAL INITIAL 10/10/83
DECISION ON ENVIRONMENTAL
AND LWA-2 OR SITE SUITABILITY
MATTERS

'
ISSUE LWA-2 OR LWA-1 11/10/83

,

__ _ _ _ _ _ _ _ _ _ _ _ . _ _
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O O O
'

'
CRBR SAFETY REVIEW SCHEDULE

a

REINITIATE SAFETY REVIEW 10/01/81C
,

IDENTIFY REMAINING SAFETY 02/22/82
INFORMATION REQUIREMENTS

RECEIVE REMAINING SAFETY 04/01/82
'

INFORMATION FROM APPLICANT

ISSUE SSR UPDATE 06/11/82 ISSUE LWA-2 SER 07/09/82

* ACRS MEETING ON SITE SUITABILITY 07/09/82 * ACRS MEETING ON LWA-2 08/06/82
MATTERS MATTERS

MEETINGS WITH APPLICANT TO AS NECESSARY MEETINGS WITH APPLICANT TO AS NECESSARY

RESOLVE OPEN ITEMS RESOLVE OPEN ITEMS

ISSUE SER 03/04/83 ISSUE SER 03/04/83
.

ACRS MEETING 05/06/83 * ACRS MEETING 05/06/83.*

BEGIN SAFETY HEARING 10/01/83 BEGIN SAFETY HEARING 10/01/83

,
COMPLETE SAFETY HEARING 02/01/84 COMPLETE SAFETY HEARING 02/01/84

|

ASLB ISSUES PARTIAL INITIAL 05/01/84 ASLB ISSUES PARTIAL INITIAL 05/01/84
DECISION ON SAFETY MATTERS DECISION ON SAFETY MATTERS

|
- ISSUE CP 06/01/84 ISSUE CP 06/01/84

- _ _.
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... g'" TA AND RESEARCH FOR CRBR LICENSING

.

PROGRAM FY82 FY83 FY84

Heat Transport System Capabilities
Review (NRR) 100 (SK) 100 (SK) 25($K)'

Calculations (RES) 600 600 -

Design Basir. Accident Analysis
Review (NRR) 560 560 155

Calculation (RES) 700 900 -

Capability of Primary System to
Accomodate CDAs

Review (NRR) 240 200 50
Calculations (RES) 1200 1000 -

Experiments (RES) 1100 1000 -

Capability of Containment to
Accomodate CDAs -

'

Review (NRR) 210 210 45
400Calculations (RES) --

Experiments (RES) ,1050 1300 100
,

Probabilistic Risk Assessment
O Review (Naa) 75 100 25

Analysis 75 150

Instrumentation and Control -

Review (NRR) 150 150 30

High Temperature Mechanical and
Piping Design

Review (NRR) 150 150 40

Total NRR 1560 1620 370

Total RES 4650 5200 100

O
_

w

.

.__ - . _ _ _ - . _ _ _ _
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:

CRBR HEAT TRANSPORT SYSTEMS CAPA8ILITIES

OBJECTIVE SPONSOR CONSULTANT COMPLETION
- ,

Review & evaluation of heat NRR BNL Feb. 84
transport systems design
emphasizing assurance that

' redundant systems are ade-
quately independent & diverse
& that natural circulation4

can be' achieved.
!

Perform confirmatory calcu- RES BNL May 83
lations using SSC ANL,

i in conjunction.with COMMIX /
q COBRA to confirm heat trans-
i port system capabilities

during various modes of '
-

operation and conditions,
including natural circu-
lation.

.

. .
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PROBABILISTIC RISK ASSESSMENT '
>

Review & evaluation of CRBR NRR Feb. 84
probabilistic risk assess . ;

'ment & reliability includ-
ing recommendations for-

additional studies by the
'

applicant & independent
evaluations by NRC.
Perform independent evalu-
ations in probabilistic

'

,

risk assessment to check i

results obtained by the-

'

applicant and to determine
the relative importance of
postulated severe accident
initiators.

.

h

I

! . .
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CRSR ACCIDENT ANALYSIS AND DELINEATION

OBJECTIVE SPONSOR CONSULTANT COMPLETION

|

Review & evaluation of CRBR NRR BNL Feb. 84
design basis accident & LANL Feb. 84
transient analyses of PSAR
Chapter 18 to determine
adequacy of engineered -

safeguards & proposed
thermal limits & accept-
ability of radiological
consequences.

Perform confirmatory calcu- RES SNL May 83
lations of postulated CRBR ANL May 83

Os
accidents & transients using
SSC & COMMIX / COBRA.

Review & evaluation of CRBR NRR BNL June 83
systems & engineering design LANL June 83
to identify event sequenc.es INEL June 83
which cculd lead to accidents
more severe than currently
recognized. -

Review & evaluation of CRBR NRR INEL Feb. 84
design for protection
against sodium & ordinary
fi res. -

Review & evaluation of CRBR NRR SNL Feo. 84
environments (pressure,
temperature, radiation &
aerosols) related to design

(]) casis sodium leaks & spills
& affecting environmental
qualification of safety
equipment.,

|
|

I

_ _ - _ - - _ - _ _ - _ _ _ - _ _ _ _
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CAPABILITY OF CRBR PRIMARY SYSTEM TO ACCOMMODATE CORE DISRUPTIVE ACCIDENTS

OBJECTIVE SPONSOR CONSULTANT COMPLETION

O
'

Review of proposed energy NRR LANL Feb. 84
generated during CDAs and the
capability of the CRBP
primary system to accommo-
date the energy.

Documentation of Simmer RES LANL Sep. 82
veri fication.

Perform confirmatory calcu- RES LANL May 83
lations of CDA energetics
for best estimate scenario,
and sensitivity studies of
energetics to key para-
meters and phencmena using
SIMMER and SAS.

Perform confirmatory in-pile * RES- SNL May 83
tests of proposed CDA fuel DOE :
relocation mechanisms as re-
presented by TRAN series of
tests for both pin and plate
geometries.
Perform in-pile tests to -

determine the potential
energy transfer 'in fuel

coolant interactions.
. _ . .

Evaluate significance of RES ANL Sec. 82
00E base technology test
program data for CRER CDA
analysis.

| ( ) * The allocation of funds for in-pile tests snould be basec on the hignest !
priority being assigned to fuel discersal pnenomena. In particular it iis nigniy cesirable to obtain results for fuel dis ersal in botn :in and - (plate gecmetries as scen as possible. '

!
l

i

. _ _ .._
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CAPABILITY OF CRBR CONTAINMENT TO ACCOMMODATE CORE DISRUPTIVE ACCIDENTS

O
OBJECTIVE SPONSOR CONSULTANT COMPLETION

Review & evaluation of pro- NRR BNL Feb. 84
posed accident environments
(radiation, pressure, tem-
perature aerosols) due to
CDAs.

Evaluation of the experi- RES ORNL May 83,

mental data base relied on
by DOE to model transport
of plutonium and fission s

products during CDAs.;
development and execution
of confirmatory experiments.

Review & evaluation of NRR LANL Feb. 84
capability of containment'

structures and systems to
acccmmodcte CDAs.

Perform confirmatory tests RES ' SNL- May 83
of proposed interactions of DOE HEDL

sodium with proposed and
fall-back CRBR reactor
cavity materials.

|
-

! Perform confirmatory cal- RES SNL May 83
culations of CDA related
containment accident

| environments using a
suitably modified and veri-'

fied version of CONTAIN.

Evaluate significance of DOE RES SNL Sep.82
! I ') core debris behavior research

'~'
l program data for CRBR lic-

ensing.

.



.

O O O
,

i

:

I

;

I

HIGH TEMPERATURE NECHAtlICAL AND PIPING DESIGH
4

Review CRBR high temperature NRR INEL Feb. 84
mechanical and piping design

t

and evaluate significance of,

i

00E base technology program
; data and results and other'

. relevant data for CR8R high
temperature mechanical and,

j piping analysis.
1

.

.

.

4

$
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INSTRUMENTATION AND CONTROL SYSTEMS
,

;

OBJECTIVE SPONSOR CONSULTANT COMPLETION

1

Evaluate CRBR shutdown NRR INEL Feb. 84
systems design for adequacy
of criteria, reliability,

! redundancy and diversity;
evaluate CRBR design criteria
for post accident monitoring,

| loose parts monitoring, leak
i detection, and local fault

detection instrument systems.

,

.

O 6
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MODEL FOR BR REVIEW
i

l

'

ACRS
CONSULTANTS RESEARCH Sub-

Design Basis Committee
Events Proposed

| > By Applicant and
ostulated Severe , , , ,

j Accidents

CRBR,

'

NRR NRR SER
LEAD AND - CRBR _ including

SECONDARY ' PROGRAM ~ Criteria and
BRANCHES OFFICE The Basis

I For Them

Applicant's
, ,

Proposed
* Specific

Design
i Criteria StandardCRBR

Review Plan:Principal,
, ,

Design Regulatory ACRS,

,

Guides:Criten,a
NUREGS.1

|
,

!

4

,

e

O

_ _ _ _ _ _ _ _ _ _ _
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O MODEL FOR DEVELOPMNT OF CRBR PDC O

'

ACRS
CONSULTANTS RESEARCH Sub-

Comm,ittee
Applicant's
Proposed* Design Basis

| Events ' ' ' ' ' '

i CRBR
NRR NRR

.
SER

LEAD AND CRBR -

SECONDARY PROGRAM
'

i including_

[Criteda and
'

BRANCHES OFFICE The Basis'

For Them

j Applicant's; , r
Proposed ' ; 6

CRBR !,
Principal i
Design

,

Criteria 10 CFR
'

L R
| General ' '

General ACRSDesign
, DesignCriteria Criteria,

,

I

:

|
i

-

8 O
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APPROACH

e HYPOTHETICAL CORE DISRUPTIVE ACCIDENTS (HCDA's) ARE NOT
DESIGN BASIS ACCIDENTS

- DESIGN FEATURES PREVENT INITIATION OF HCDA's

* PRUDENT MARGINS BEYOND THE DESIGN BASE INCORPORATED TO
C## FURTHER REDUCE PUBLIC RISK
y <*
p - STRUCTURAL MARGIN BEYOND THE DESIGN BASE (SMBDB)
C# - THERMAL MARGIN BEYOND THE DESIGN BASE (TMBDB)

.

i

i

_
,-

v, .,mp-sh M z57&/z 7,.
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CRBRP APPROACH TO TMBDB IS TO
PROVIDE FEATURES TO ALLOW OPERATORS I

TO FOLLOW AND MANAGE THE SLOWLY !
DEVELOPING ACCIDENT

|
P

:
* UNDERSTAND CORE MELT EVENTS ON A GENERIC BASIS

* ASSURE HABITABILITY OF THE CONTROL ROOM DURING THE EVENT

* PROVIDE STRUCTURAL CAPABILITY TO ASSURE SLOW ACCIDENT
DEVELOPMENT

|
* PROVIDE INSTUMENTATION TO ALLOW OPERATORS TO FOLLOW THE

'

I EVENT

* PROVIDE VENTING, COOLING AND CLEANUP SYSTEMS TO OPERATE'

UPON DEMAND FROM THE CONTROL ROOM
!

'
i

I

~

. _ . -
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CRBRP TMBDB FEATURES: :

CONTAINMENTj CLEANUP SYSTEM (2)
p (. '

,

! |
~

: INSTRUMENTATION ]
@@@@@ '"'*E"j

SCRUBBER

: -

VENT = 0x:,

--tH: - PURGE
u.; -

REACTOR
j CAVITY |VENT :; ANNULUS_ _.

,f - - y 1 COOLINGl I,

'.
_ _.,,

= V / SYSTEM (2)\
|

,

i

, .- _ _-

'

g s. -
-

-

,g_

"
_

u

_ , ,.

147967i'- n- -
_ _ _ - - - - _ - _ _ _ _ _ - _ - - _ - - - - - - _ - - -- - _ - - _ _ _ -
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\

TMBDB SEQUENCE

Sodium
RV & GV RC Floor RC To RCB Bolllng H2 Burning

HCDA Failure Liner Failure Vent Opened Begins Criteris Met

0 1000 Sec. 1000 + Sec. 1000 + Sec. ~ 9 Hrs. ~ 10 Hrs.

:|

f

i Initiate
NRC Venting And Post

No Vent Other Liner Annulus initiate Sodium Sod |um'

Requirement Failures Considered Cooling Purging Bolldry Bolidry

24 Hrs. .30 Hrs. 38 Hrs. 39 Hrs. ~ 130 Hrs. To 8000 Hrs.
i

!
i

i
I0064 18
,

-- - - -

_ _ . .
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] CORE SOURCE TERMS RELEASED TO THE
i REACTOR CONTAINMENT BUILDING FOR
'

HYPOTHETICAL ACCIDENT SCENARIOS CONSIDERED
i
j INITIAL RELEASE PHASE SODIUM BOIL-UP PHASE
j CASE 1 100% NOBLE G ASES 100% HALOGENS

| 100% CS AND RB 100% OTHER VOLATILE F.P.

| 1 % SOLID F.P.
0.015% FUEL

'

1.1 x 106 LBOFNA

CASE 2 100% NOBLE GASES 100% HALOGENS
i 100% CS AND RB 100% OTHER VOLATILE F.P.

| 1000 LS OF NA WITH 100 PPB PU 1 % SOLID F.P.
0.028% FUEL, SOLIB F.P., 0.015% FUEL
HALOGENS 1.1 x 106 OFNA

i

$IlbN

.__.._ . - . .
'* ' ' " ~ ' ' ~ ~ ~ ~
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CORE SOURCE TERMS RELEASED TO THE
; REACTOR CONTAINMENT BUILDING FOR
i HYPOTHETICAL ACCIDENT SCENARIOS CONSIDERED
! t

i INITIAL RELEASE PHASE SODIUM SOIL-UP PHASE |

! CASE 3 100% NOBLE GASES 1% OF REM AINING 89% OF SOLIO F.P. !

| 100% HALOGENS 0.015% FUEL

| 100% ALL VOLATILES 1.1 x 106 LB OF NA
I 1% FUEL
i 1 % SOLIB F.P.
! 1000 LB OF NA

CASE 4 100% NOBLE GASES 1 % OF REMAINING 95% OF SOLID F.P.
100% HALOGENS 0.015% FUEL
100% ALLVOLATILES 1.1 x 108 LBOFNA

5% FUEL
5% SOLIB F.P.

3300 LB OF NA ;
,,

.

|

|
'
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DOSE SUMMARY FOR HYPOTHETICAL ACCIDENT
'

<

SCENARIOS CONSIDERED
- '

.

} ;

,' i' ,

Doses in Rem
. Organ pase 1

,

'
i

Bone
_

pase 2 pase 3 Case 4
*

|2 hour 0.0043 0.028 0.93 3.83 !
Lung 0.0035 0.0055 0.15 0.39

: Exclusion Thyroid; , 0.0067 0.0096 11.3 9.51

.-

Boundary Whole body 0.18 0.18 0.24 0.32

*

i i
'

30 day Bone
.

:
} Low 32.1 32.1 32.7 33.2Lung 3.08 3.09 2.15 2.15

; *

Population Thyroid 99.2 99.2 6.31 1.72

'
-

i Zone
! i Whole body 2.98 2.97 2.64 2.41

-

'
:

*
e

i i
i

'
* .

.

i ; i-

i . j

I :

:
. -

.

| CAsia i
-

| ;

! -

.

'
|

|
'( '

i
.
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SENSITIVITY STUDIES COMPLETED
INCLUDE CHANGES IN: ,

e Fission product decay power
e Sodium-steam reactions in the sodium pool
e Thermal conductivity of insulating concrete

| e Amount of sodium spilled into the reactor cavity
e Reactor vessel / guard vessel penetration time

, o Timing and extent of pipeway floor liner failure
o Timing and extent of reactor cavity floor liner failure
e Sodium-concrete reaction rate and limits i

e Venting of the reactor cavity

.

4314-19

<
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:

CONCLUSIONS FROM THE SENSITIVITY STUDIES

e Extensive variations from the base case scenario
: examined
-| e TMBDB features provide margins for a wide range of

parameters and conditions that could be postulated

;
.

esta.te

I

|
1
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-o
/ SUMMARY AND CONCLUSIONS ON TMBDB :

;

! !
| e DESIGN FEATURES TO PREVENT INITIATION OF HCDAs ASSURE I

| THAT A CORE ME_LTDOWN IS BEYOND THE DESIGN BASIS ;1

,

e THE CRBRP PROJECT HAS PERFORMED AN EXTENSIVE EVALUATION OF |
THE LONG TERM CQNTAINMENT OF A CORE MELTDOWN ;

e DESIGN FEATURES AND MARGINS ARE PROVIDED IN THE CRBRP DESIGN
TO' ALLOW THE OPERATORS TO FOLLOW AND MANAGE AN HCDA THAT |

RESULTS IN CORE MELTDOWN ;

i * EVALUATION OF POTENTIAL HCDA EVENTS INDICATES THAT NO j
OPERATOR ACTION TO VENT CONTAINMENT WOULD BE REQUIRED UNTIL
AT LEAST 36 HOURS AFTER EVENT INITIATION '

CRBRP DESIGN FEATURES WOULD REDUCE OFFSITE DOSES FROM |
*

CORE MELTBOWN TO A VERY LOW LEVEL|

l
I

t

|

|

'

VISUAL NO. SUBJECT

I


