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1 ' | PROCEEDINGS

2 ) CHBiRHAN PALLADINO: The meeting will please come
3 to order. The meeting today will consist of a briefing by

4 and discussion with EPRI.rep;esentatives on—fissioﬁ produét
5 behavior. As I indicated at a Comﬁission meeting last ueek;
6.this topic is one in. which the Commission has great

7 interest. The types and amounts of radiocactivity that might
8be-dispersed~ih various nuclear accident scénarios has -
9 significant impacf on—NRC'regulationS'to protedt the public
10 health and safety.

11 Fission product behavior is of particular

12 importance in.the siting of nuclear power plants and on
13emergeﬂ¢y preparednéss,needed to cope with various bossib1e 
T4accidents.' e therefore look.forwafd to iearning as ﬁuch as
'{5poésib1e on this topic from our'discussion with EPRI
16representati§es'this afternoone.

17 At this time I thought I would tﬁrn the meeting

18 over to Kr. Floyd Culler, President of the Electric Powér

19 Research Institute. |

20 ' MR. CULLER: Thank you, Mr. Chairman. We

21 appreciate the oppbrtunity of discussing this important
2ésubject againe. I think it hés been almost a year since we
23 appeared here, on November 18 of last year, and I wish to

24 comment quite favorably on the gquick aétion and studies that

25 the NRC has made on this subject since, the overall quality
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1 of the reports that.have been produced;

2 We also appreciate the opportunity of working with
3 your staff in trying to uﬁravel the coﬁplexities of the
‘4situation as we see it. . The reason for being persistent in
5 our view of fhe source term and the conservatism that may be
6 built into it is that we think that it has a profound
7influence in general oh attitudes toward nuclear power,

8 particularly if one accepts the idea that a reduction_of a

9 factor of ten or so is Jjustified by data and by analytical
10 approaches, one finds that all the near-term deaths and
11o£hers are almost erased by this reduction.

12 . More importantly today, our emphasis is focused on
13 the question of reactor siting. We are finding that the

14 source term indirectly and directly is in part responsible
'istr tHe defihition of the periméters‘fof consideration, the
16 areas -of exclusion and evacuation, and as time goes and the
1fpossibility of evacuating very large populations either'in
18 practice ér for real.

19 - Our concerm now is thét the possible risk on

20 evacuation is much higher than the very probable low doses
21for radiation potential that might occur froﬁ a reactor
22acciéent. We are finding, not yet firm, but various states
23 may be gxpanding the area. We have heard rumors that it is
24§roposed in California that a 50-miles zone be included as

25 an evacuation potential. As a conseguence, we welcome and
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1are grateful for the opportunity of persisfing in this

2 important exercise. |

3 Today, rather than concentrating on the issues of
4siting and those tha£ surround degraded core and other
51licensing, with your permission we would like to talk only: .
6.on the issues or primarily'on the issues that affect the
7siting Qﬁestionf Although the discussions have common

8 impact, our intent today is to discuss the sourcé term and
Qéctions that we will sﬁggest at thé-end of our discussions
10 that could be~takennto partially mitigate our concérns.with'
11ther§iting issue..

12 The ovérall plan for today is ﬁo have Dr. Ian

13 Wall, on my left, to make the presentation of the arguments
1ttha£ we have collected, basically Justifying our views that
15the source term as now presented iS'conservative,.fhat the
j6proposed changes in the 0071, NUREG-0071, are still

17 conservative. We have collected here with us Dr. Richard
18Vogel,'who~has prepared the comments on 0071 and 0072, along
19with Dr. Wall and Dr.'john'Taylor, which we mailed to you on
20 October 1. |

21 ‘ ' Since March we have been exchanging with staff, as
ézyou know, views_of-data-and’such on the iodine and source

23 term issue. The letter which covers the presentation for

24 today I prepared in part on the airplane, and on rereading

25 my gocod friend Ian Wall and Dick Vogel say that I gsed the
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1wrong legal term in calling it "licensing.” So the
2transmittal letter will be corréctedvand sent to you, rather
3 than being distributed right now, because of the probable --
-4certain confusion in terﬁs- I’was'writing without

-5 thinking. |

6 ' Last of all, Dr. John Taylor, who is in charge of
four;nuclear division, would have beeh here for this
8discussion, but this happenéd to be the day that we are
qulling together a group to think about the next stage of a
1blar§évhreeder demonstration and we had 30 people in Palo-

11 Alto. So John is staying to entertain that'group, to see
12what measures may be there. |

13 Without any further discussion, I would like to
i4turn.the meeting over to Iah Wall, and we will £inish in,
‘1soh,.ptobably 20 minutes or so, and I will sum up and we will
i6 be available then for qﬁestions and discussion.

17 - Thank you.

18 ~ HR. WALL: Thank you very much, Floyd. You did-

19 say 30? I will try to be very brief.

20 Could I have the‘first slide, please, Jack.
21 _ (Slide.)
22 Last November Mr. Levinson and I briefed you on

23our perceptions on the source term. In particular, HNr.
24 Levinson reviewed past accidents and large-scale experiments

o5 which suggested indirect evidence of a smaller source term.
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1I went through and identified conservatisms in the WASH-1400
2 work which was cohpleted in 1975, and which shows that.a

3 tenfold reductioﬁ in the source term stated in WASH-1400 had
4a major significancee. | |
5 ) What I would like to do today is to update that
’6briefingu  He will take two siides from the last time as a
'7continu6us -- and then move along.

8 In télking to Bob Bernmero just beforehand, he said
9make sure you define your terms. And so I want to make

10 clear that when I speak about éource term I am taiking about
11 the magnitude of thé‘release-to the~atmosphere stated in
12“ASH-?BOO. I.am not falking about TID-14, 84. I.am not

13 talking about Reg Guides 1.3, 1.4, or all the ;elease-solel}
14 from the fuel, lpcal release from the fuel.; | -

16 - - This is the table in WASH-1400 which' is the
16felease to the atmosphere. _It'was used in the CRACK progranm
17 for the conseqﬁence calculations,

18 What we would like to do is to initially fécué

19 upon the ﬁ&D needs and then move on to review with you the
20comments that Mr. Taylor forwarded on NUREG-0071.

21 (Slide.)

22 . last November we identified in some detail the
23conserv§tisms in WASH—1u00, And I really would prefer,

24 unless you wish, to not dwell upon these iﬂ detéil toddy.

25 They are listed in slightly revised form on the lefthand

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



1 side of the.slide and we have indicated by the presence of a
2dot the fact that these conservatisms would apply to each of
3 the major -- each of the risk dominant accident sequences

4 defined in.WASH—1400.

§ T have not included it to keep the slide simple,

6 but they would also apply to the risk dominant accident
7se§uenceS‘found in the subsequent risk assessment, such as
8Zion and Indian Point, Limerick and others. BAnd I think the
.onint is of this slide, is that these conservatisms apply
10almost universally to each:accidént sequence.

11 : With about one or two exceptions, a change in. any
12ope of these would affect each of the dominant accident
TQSequences,.and-thus.iﬁ would change our perception of'

14 accident fisk«from-the_accidents- So if'ﬁe‘have.a factor of
15 two or three teductibn in two or three éf these areas, we
1ébeliéve that.a factor of ten reduction ih the atmospheric

17 source term is éertainly a very reasonable and probably

18 conserva tive estimate éf the reduction which should be

igachieved.

20 (Slide.)

21 CHAIRHAN’PALiADINO: Could you identify the
22settings that say THLB, S C? | .

23 MR. WALL: Thesz acronyms come from WASH-1400.

24 THMLB®' is basically a station blackout routine. There are

o5 some transients followed by loss of auxiliary feedwater
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1sfstem'and~the main pover frain and a failufe‘to recover

2 electricity within, I think it was; three hours.

3 The S C is a small LOCA followed by failure of
"4.-— I cannot remzmbet if it is the safety injection or the
5recirculatiop7part of the ECCS, or was it the sprays. It

6 was a very major systen.

7 , TW is a transient sequence followed by failure or
8a loss of the RHR system, that is the residual heat removal
9systen, in‘the.PWR,-' ’

10 And TC is the- ATHS accidént sequence.

11 Mr. Levine might find my-definitionS'not as
12acéurété as he might like, but théy suffice.

‘13' o (Slide.)

j4 The néxt §1ide-mere1y.iilustrates.the-impact.on
15 our pérception'of riskifrom a factor of ten reduction. The
16main curve there illustrated is taken sfraight frbm

17 ) . - | -9 -

WASH-1400, namely we show a 10 probability of about 3300

-6
early deaths, and about 10 or so probability of one.

18

19 .
If you reduce the iodine and particulates by a

20 : .
factor qf ten, under the same assumptions that underlie the

21
main curve one calculates zero early fatalities, and we

.22 . .
believe this is a highly significant conclusion'or impact,
23 :

wvhich would influence one’s thinking about the safety of

24
reactors and one‘’s perception of regulatory needs.

25
(Slide.)
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1 . The following slide was alsoc shown last November
2and is merely a statement showing a probable change in the
3 other consequences of these calculétions, the early -
4injuries, the latent cancer fatalities, and. the area.of
Binterdiction. And you see that the early and latent cancer
6 fatalities are only’reduced by a factor . of five, mﬁch

7 smaller, since it isAnof a threshold-phenomenon, whereas‘
&eariy injuries are an equally large reduction because~it is
9another threshold phenomenon.

10 - CHAIRMAN PALLADINO: Is that in our package?

i1 MR. WALL:. I guess it is not. That slide was
12trﬁveling last week. I could hot'get if'uniil Saturday. So

13 I. would be happy to forward you a CODY e

14 | CHAIRMAN PALLADINO: Thank you.
15- ' - (Slide.)
16 MR. WALL: The question one really hés to face --

17and here I am getting to the new material from last Rovember
18 -- is in this very large-and complex issue, which subjects
19 should one put one's RED resources and what I -- what we

20 have endeavored to show in this slide is, we listed the same
21conservatism5'on the lef;hand side that You have seen

22 earlier and that we outlined in detail last November. We

23 then formed a judgment as to what potential reduction factor
24might be achievable in a near-term time f;ame.

25 And we show there factors from two to ten, to 10
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10

1 to 100, and guite clearly as a first gauge you want to put

2 your R&D resources in an area where there is a large
@reduction potential, rather than an area which is rather

4 marginal. So as a first step we puf it in a .subject which
5as a 10 to 100 reduction potential, rather than the 1.5 to 2
6 subject. |

7 The righthand column, we.have endeavored £o make a
8 game judgment on the viability of such a reduction to the

2 technical community within a two-year time frame. And

10 again, we have-tried to show a high, medium and low

i1 probability.

12 Now, if you review that chart you will seé that

13 there are basically-fhree subject areés which have a

14 potentially significant reduction factor and also have a

15 medium to high probability of success, and these are the

16 potential retention of fission products in the primarcy

17 coolant system -~ that is number two on fhe-list -- the

18 trarping of fission products in water pools, number three;
19 and the aerosol modeling in containment coupled with the

20 longer confinement period in the containment.

21 And what I would like to do now --

22 COMKISSICNER AHEARNE: Why does not number one

23 meet the same criteria?

24 MR. RALL: Number one 1is really a subset of number

25 two, as you wWill see as I develop the theme. I think it is
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11

j a much more difficult one to achieve.

2  COMMISSIONER AHEARNE: I was just going by your
3 criteria here. |

4 HR. WALL: Youf point is well taken, sir. We

5 really have to -- I agree with you, it is equally

6 important. It really is needed to support number two, énd

7 the simplicity -- I wanted tc focus on the four and put that

8as a subset, as I have shown in this next slide. .

9 . - (Slide.)

)
10 : So: the four primary areas we see are the aerosol
11 reduction -- transport in primary coolant system, of which

12 the btimary source characterization-is an important element,
13 and the thermal hydraulic modeling of the priméry coolant

14 systeme.

15 » vﬂéw,»in the next few slides I haVe tried to lay

16 out the state of the art i1n these particuiar areas, and I
17wouid like to just note that, while we are aware of the

18 substantial program within NRC and the Karlsruhelin Germany,
19 within a 20-minute time frame I really cannot do justice,
20and so I may have overlooked somebody's favorite progranme.

21 My apologiese.

22 Part of my selection also reflects a two-year time
o3 horizon. But I would just like to address_these four areas
24in a little more detail.

25 (Slide.)
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12 -

1 WASHf1400,assumed zero retention of fission

2 products in the. primary coolant sfstemw The reason for this
3 assumption was the -- their a priori perceﬁtion that the

4 large LOCA was the dominant accident sequence. R
sﬁosteriori,.we found.that the transients and small LOCA's

6 were the dominant risk initiators, which would.héve a much
"7 longer transport power and hence a potentially much 1argerl
8 retention in the primary system.
9 The NRC has included in the final version of
1ONUREG;O772 a calculation with the Battelle Columbus® gquick
11ctrve;which suggests a 90 to 99 percent retention in thé
.12 primary system if you have an adequate residence time, about
i31,000.seconds, and a fairly high concéntr&tion initially in
14 the primary systenm. |

15 I believe'Hr. Silbérg and othér people talked to
16 you about that curve last Wednesdayo Unless there are any
'17quéstions,_I would like to move ;n.'

18 . : (Laughter,)

19 COMMISSIONER AHEARNE: I thought you were going to
20 show us. » | ' |

21 . (iaughter.)

22 : MR. WALL: We are quite prepared to in the
23 question aﬁd answer periode.
24 : ﬁe have done a very similar calculation using the

25 HAA-4A code.
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1 CHAIRMAR PALLADIX0O: That is a code we have had a
21lot of troub;e‘with. We did have frouhle understandihg that

3 curve. ' We may want to come back and ask you to explain it

4 for us. _

5 COMMISSIONER AHEARNE: That curve is travelinge
6 ~~ (Laughter.) |

7 MR. WALL: We have done the same calculation. We

8 have come out wiéh much the same answer. So at least there
9a;e-computet calcﬁlations which suggest a £actor of ten, and.
10 these were ca;culations ﬁhichuwere made for dry atmoépherep
11 but they are computer codes. |

12 * What we need is an éxperiment_:al'validation°
13Cﬁrregtly there is substantial work in process, and I'would
14.rather not dwell too long. I would just like to draw

15 attention to g-couple of items here: tﬁat the HRC-has a

16 substantial program at Oak Ridge measuring fission pfoduct
17 release and aerosols from fuel which -- irradiated fuel

18 which has been heated to high temperature.

19 EPRI has just about initiated a similar program at
20Argonné. I think the reason for this apparent duplication
21 is our focus is going to be on measuring release rates,
~22where;s’the Cak Ridge program will not have equipment in

23 place to do that before -- they told us the first
24megsurement, late *'83. That will probably slip to *84, and

25they'will’:eport_it, certainly I do not think before '84. -
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1 (Slide.)

2 : What are the further needs in this subject area?
A3We:havévput together a preliminary proposal for a
4large—scale-agrosol experiment ai the Harviken facility in
.~ 5 Sveden. The Marviken facility is -- was to have been a

6 boiling water reactor. The problems were foreseen and it

7 has been used as a large-scéle test facility, you know, for
8 the 1ast.seven or eight yearse. And NRC and EPRI are
9.currently 5cihtly funding a project there.

10 We have made a preliminary proposal to utilize

11 that facility to mock up a primary coolant system, inject a
12 large source comparable.to the sourcé which. might be covered
13;- might be generéted*from'a,moltén core, and measuring the
14reteption of fission products in that system.

15 | ¥r. Minogue has received'a“copy of this proposal
16 and he-is.having,hiskexperts review it, and. I hope.that in
17 the early new year we will get together a technical team‘to
18 iron out‘the bugs and see whether it is a proposal worth
19-pursuing and one which both Néc and EPRI can fund with an

90.assurance of producing good results in an adequate time

21framec
22 : In addition to that --
o " CHATIRMAN PALLADINO: What sort of costs are

24 anticipated for that?

25 , MR. WALL:s They propose initially, in this
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1 preliminary go-round, I think about 31 million Swedish
2kronas, about $7 million. And we wouid hope to have a
SSeven—partyisplitvon-it,aso it is in the range of one to 32
4ﬁillion per party. |

5 - The prpéosal has béen circulated quite wideli»in
6 Europe and Japan and Canada, and.it‘is our hope that the
fHarviken people, who have participation from tﬁese couﬁtries
étoday, will be able to continue-that on for. this
9expériﬁent.

10 - In addition to that, we perceive some need for

11 some other calculaxionalrand.experimental results, and in .
12 particular we woﬁld like to See if NRC could, to accelerate
13théir Oak Ridge work to measure release rates gt an earlier

14-time period than 1984.

16 ' The next subject area is the water scrubbing of
17fission products, and here we have -- perhaps for Mr.

18Rdberts, who is not familiar with reactors, a boiling water
igreactor has a ﬁery large pool of watér, and in the event of
20an accident the asrosols and steam and hydrogen pass down
21 into the water, bubbles.fﬁrough the water into the

29 containment étmosphere. B
o3 " WASH-1400 assumed a factor of 100 if the pool is

24 subcooled below saturation temperatures, but unity, i.e., no

25 retention, for steam-saturated conditions. Now, those
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1 judgments were formed on‘the basis.ofyelemental icdine being
2released. If cesium iodide were released, ﬁndoubtedly it is
3.going to be more water soluble, and undoubtedly the

- 4decontamination factor, i.e. the retention, will be.much
5 greater. Rnd‘the~judgments we anticipated were made on the
6basis of a literature survey by General Electric Company.

-7 : " We have an RFP out at this time to initiate sone
8experiments to bin down what the -- what the nature -- what
9 the real experimental facts are. I hope’to-release that
10 contract to do‘that,work.on'a medium scale next year and on
11a larger scéle in 1983;

12 (Siide.)

13 ~ The aerosol transport in containment is in better
1¢shapéliﬁ_our'opinion than the other subject afeasm
15 WASH-1400 used a relatively simplistic code, but as you

'16compare it to the more recent experiments at‘NSPP it does
17not seem to represent thém'very well. So ve doAnot foresee
185 majér gain there.

19 On the other hand, it would be desirable to have a
20code which was founded upon physical modéls rather than one
21 which is a semi-empifical fit to some existing data, and so

.22we have outlined some comments on the NRC projects. And
23really, I think they are on the right tracks and we would
241ike to work with them and do that.

25 In particular, we recommend the experiments down
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1at éandia on corium concrete tests might consider the
2incorporation of some fissiocn produét simulants there and
3certainly to emphasize the aerosol measurements thére rather
4than just penetration of thé molten fuel into the concrete.
5. - | Apart from  that, we think this is*ah area which is
6going pretty well. |
7 : (Slide.)
8 The final slide is the duration of containment
gintegritym.,WAéH-1u00 predicted an early failure of
10bontainment. .
11 '~ CHAIRMAN PALLADINOs Did they predict that or Jjust
12assumne it?
13: | ¥E. WALL: They predicted it,»sir. And it was
14baséd upon an OVefpressurization of containment due to
15 hydrogen bﬁrn-ot overpréssurizétion from steam or carbon
.16dioxide. There have been numeroﬁs comments on, Ilwill call.
17it, the idealism of that calculation and both NRC and
18ourselves have ongoing programs to improve the modeling of
19 that process, which would undoubtedly lead to a later
20 overpressurization, that is the MARCH code.
21 Recent evidence -- -
A22‘ CHARIRMAN PALLADINO: When they predicted early
23 failure, in what time frame ﬁas "early"?
24 - MRe WALL: “Early"” was about one -- it varied from

295 accident sequence to accident sequence.
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1 | CHAIRMAN PALLADINO: Yes.

2 ‘ | ‘MR. WALL: For'the}ones that you count, you are

3 talking about one to two to three hours after core melting.
4the‘1ater Zibn PRA,;which_has just been submitted to. your
5Commis§ion -- to four'agency'--~predicts'a much delayed

6 failure, namély I think. 12 or more houré.. And this'is

7 highly significanf because if you h&ve‘more-time there, the
8 aerosols in the containment will have more time to élate
‘9out, to fa11 into the sump water, . there is mére time for. the
10 operators to take recovery actions, there is more time for
11 the population to evacnate, and thisiall.leads.tO»a majdr.
12risk reduction, ihich.I will show in the next slide.

13 But I would also like to note that we have
14.completed the first phase of our.hydrogen'experiments at

15 EPRI and Hé found thaf—iit@,p;e—ehergized igﬁitérs,-at least
1sin—iCe cqndenser containments, there is no -- the‘pressure
17 spike will not overpreésurize those coptainments.

18 ' CHAIREAN PRLLADINOs Could you clear up for me

19 what you mean by»"pre—enérgized igniters,” what form they
20are and -- |

21 | MR. WALL: They are similar to thosé which TVA has
22introduced into Sequoyah. Row, TVR I believe used diesel

23 engine glow plugs, and these are a more advanced kind of

24 glow plugs which have been developed under our program, and

25 we have done an exhaustive series of experiments with these
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1glow plugs ignited -- that is not the way —-- warmed up and
.Zin the preéence of a steam environment that one would
3anticipate, we have injected a steam—hydrogen-into the Jet
4 -~ into,the chamber, simuiating a smali LOCR. |

5 o And you find you get a sgries of small burns and
Gyoﬁ do not get a largé détonatibn under these conditionse.
7 _ CHAIRMAN PALLADINO: Are these pre-energized at
8 the tiﬁe-of an accident or are they alwaYS';here,
éenergized?

10. - MR. WALL:s I believe, I am not sure in this, I
11 believe TVA would energize them at the tiﬁé of an accident
12 and” not all the time.

13 - COMMISSIONER AHEARNE: But your experiments --

14 MR. WALL: Our experiments ---
15 ' COMMISSIONER AHEARNE: -- pre-energized?
16. - MR. WALL: Pre-energized, yes, sir. And I am sure

17 this data will be brought forth -- bfought.to you in January
18 as part of the TVA submittal for Sequoyah. .

19 CHRIRHA& PRLLADI&O: You say they would not be

20 overpressurized, and that depends on their design pressure.
21 MR. WALL: TYes.

.22 CHAIRMAN PALLADINO: \Is this constrained in any
o3 way? What aésumptions did fbu have about the ice

24 condensers?

25 MR. WALL: I believe the assumption there is an
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1quineering analysis of the containment capacity, the

2 structural capacity of . the cpntainment. And the pressure
3 spike which Qe measured. here under these conditions was

4 about 30 psi.

5 ’ Now, if you add additional steam and/or water

6 sprays or fogs, the pressure spike will be reduced to about

7 10 psie.
8 VCHAIRHAN PALLADINOs To about. 10?
9 : ¥R. ®WALL: To about 10. So that even without the

10'water sprays or fogs, we are looking at about 30. And it is
11 my understanding. that that is less than TVA's estimates of
12 the structural capacity of their ice condenser containment,
13 but I could be corrected oﬂ that.

14 CHAIRMAN PALLADINO: By "structural capacity” you

156 mean just below the point at which it would break?

16 MR. WALL: Yes.
17 CHAIRMAN PALLADINO: It is not a design basis?
18 ¥R. WALL: Yes, I believe the criterion the

1gstrﬁctural engineers use is one percent yield in the rebar.
20 Whether that is what TVA used for the Sequoyah analysis I do
21 not know. But other assessments have used that as a

22 criterion for failure.

23 CHAIRMAN PALLADINO: This is something that maybe
241 -~ I certainly would be interested in and I am sure the

25.o0ther Commissioners would be interested in understanding a
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1little.betters

2 ’ MR. WALL: I would certainly be prepared to céme
3apd brief the Commission on our hydrogen program. I think
4 TVA, Duke Power and American Electric Povwer have plans to do
5 that.

6 The significance of this delay in.containment

7 failure is-illustrated‘inithis slide_here°

8 (Slide.)

9: o Again, I have the dotted curve as:the same curve
10 from WASH-1400 and the solid curve is from the Zion risk

11 assessment. Noﬁ, I.vwould have to make clear that there are
12 many things;going'dn in this slide.

13. : CHAIRMAN. PALLADINO: Could you.quf sort of -~
1¢what’is the ordinate? Is that -- ‘

15 : M¥R. WALL: The or&iﬁate<is the fregquency of

16 excedance or probability per reactor yeare.

I A COMMISSIONER AHEARNE: It is up at the top?

18 MRe. WALL: Up at the top left-hand corner, HMr.
19 Chairman. |

20 CHAIRMAN PALLADINO: Okaye.

21 MR.. WALL: Now, Zion has three times the

22 population of fhe avérage site in WASH-1400. I believe it
23 also has éompensating additional hardware in its
24c9ntainment. So there are many tﬁings going on in that

o5 comparison and I cannot say precisely that decrement in risk
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1 stated in that slide is solely due to the longer containment
2 confinement period.f But it is illustrative of the

3 significance of the issuee.

4 ~© (Slide.)
5 CHAIRMAN PALLADINO: Zion I gather did not proceed
"6 -—.well, how -- did they predict'delayed containment

7 failure?

g MR. WALL: Yes, sire.
9 CHATRMAN PALLADINOs How did they do that?

100 . ‘ HR. WALL: They have a much more comprehensive --
" 11 they have done a much more refined analysis of containﬁent.
12 They have~a.containment entry which is very well laid out
13 and they have looked at the timing and phasing of the
1¢&iffenent~phenomenon. Instead of assuming that you get a
15$uitable”position of the steam and carbon dioxide and
16hydrogen.bufn-all at once, they have looked at the timing
17 and how fast the heat come come from a debris bed to the
18watét and produée'steam, and they have laid this out vefy
igcarefu;lf- |

20 And I think it is a very substantive analysis.

21 And they have also -- but they are also -- they have
~22utilized some new experimental data on debgié bed coolinge.
' 23.But thére is also some subjective judgment on the dispersal
24 of debris in the event of such an accident.

25 : And so I am -- we are recommending that this is
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1 significant, this work, thag an early review by thé NRC .

2 staff vould>ﬁe warranted. And I would like to see that the
3 soft spots in the analysis be brought out in the §iX'£o

4 nine-month time period rather than a year or two from now.
5 . COMMISSIONER AHEARNE: You mean early review of
_Gthe Zion.stud&?

7 MR. WALL: Containment‘analysis within the Zion

8 PRA, yes, sir. |

9 . Woﬁk in progress I would rather not dwell on; It
101is self—explanat&ryf ; ‘ 3 - :

11 - (Slide.) |

{2 - Well, what is the time frame one is looking at in
13 doing this kind of work? ‘He have‘afteméted to lay out this:
1¢timeﬁffame, at least for our EPRI projects. Hf. Cul;er,
iswhen.he»looked.af it and ﬁith his long experience, said you
16 are ratﬁer optimisﬁic, and:I think he is probably riqht;'
17 : o But I think wﬁat-you see here is that the first
18 useable data upon which one migﬂt be able to substantiate a
19 smaller source term would be available in thé late '83,

20 early "84 time period. The real substantive issue is how
21 quickly vwe can get this Marviken pr&ﬁosal or an alternative
22 proposal like it, get something of substance out of that.,

23 and that is the one which is at the far right.

24

25
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1 Now even after you have some usable data you still
2need ~- if you want to make good cheese, it has.to age a
alitfle bit before one has it, and the same applies to

4 research infermation. So -- but we perceive the time frame
5is~in that 'Bu-area for researche.

6 Well, gentlemen, my thirty minutes is up. I éan
- 7stop at this point or I can run through my commenfs.we

8 submitted to you in Mr. Tayior's letter on NUREG=0771. We

9 have some comments, if you are interested, on NUREG-0772 and
10we' can also have Dr. Maravich enlighten you on that

11 confusing curve in KUREG—O772,

12. I am at your pleasuré as to --

13 COMMISSIONER AHEARHE: I have oné;question, if T
14.could. | | |

15 CHAIRMAN PALLADINO: Sure.

16 ' COMMISSIONER- RHEARNEs If I could go back to.that

17 resolvable technical issue, I now have risen to all the

18 issues you presented and I still seem to ~- I did not quite
19--= | |

20 ¥R. WALL:< Jack, go back to slidg four, please.
21 COMMISSIONER AHEARNE: T could not quite latch on

29 to where you are addressing or see addressed essentially the
293 chemical form of the fission product and release frdm the
24 fuel. What is getting out into the reactor coolant system?

25 MR. WALL: VNext one, Jack.
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ﬁ : He are addressing or what we perceive is that in
20£der to do this, an experiment such as this, 1apge-scalel

3 here, you have to Eharacterize that primary source term.

4 COHHISSIONER RHEARNE: Yese.

5 'HB..WALia Whilé the work that is ongoing today. in

6 this area is not going on at Oak Ridge National laboratory.,

-7 there istwork_goihg on at Karlsruhe and we are. just

8initiating some work at Krgonne. So that is where I am
9getting at that chemical form of the fission product, what

10is the chemical species, what does it involve.

i1 COMMISSTONER AHEARNE: I was not sure if I should

‘12get the right impression from the presentation that you

13 believe either that is’less important than the others or
14that it is much better in hand.

15 : ¥R. WALL:. I:think there are projects -- there are
1émore projects in hand. - I think it is a very difficult

17 subject and it is appropriate that ﬁhete are more projecté
i8in hand. In frying to~getAa coherent presentation I
igdownplayed it underngéth-the ~= it is related to how much ve
20retain in the primary systenm.

21 . COMMISSIONER AHEARNE: Well, certainly. But as

22 the term you ﬁse, it is the primary source -ternm.

23 MR. ﬁALL; Primary source, ¥YesSe

24 COMMNISSIONER AﬁEARNE: And clearly you have to get

25 a good understanding of that.
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1 ¥R. WALL: Yes, sir.

2 COMMISSIONER ARHERRNE: We had Jjust -- in fact}

3 that was‘one-of'ﬁhe original points that was clear that we
4did not have a good handle on it.

5 MR. WALL: Yes.

6 - | HR.‘CULLER: But it is equallx important to know
7as soon as it is released.

8 COMMISSIONER AHEARNE: Of course, of course.

CHA MR. CULLER: We sort of bundled it in. It has been
10 combined there,.posSibly combined the most important piece
ifof'inforiation.'

12 MR. WALL: Let me add, ¥r. Commissioner, that I
13have some concerns about large research programs looking --
_1¢t:ying tp identifj and pin douh in every detail that primary
15 source term.f' |

16 7 I perceive that as the,sandﬁox in which I and my
.17colleague§ have been playing for about tvwenty years withouﬁ
igmuch gaine. So what. we are trying to do, the strategy.,

19 perhaps., fo tryvand -- I do not want to say leapfrog it and
20 ignore it, because I do not mean that, but try and perhaps
- 21span it as to what potential there is and iden;ify the
22retention on the transport part, rather than get hogged down
é3invuhat could be a rather long-term, very -- I do not want
24to say fruitless experiments, but, rather, very complicated

\

25ekperimentsa
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1 So our strategy was to»try and focus on the
2trapsport question and do as much as we hafe to on. the

3 primary source rather than ﬁhe very detailed and complicated
4 program on the pfimary source;-v

5 | . MR.. CULLER: Joé,.would you like us to continue?

8 - CHAIRMAN PALLADINO: T would, ves, because I am
7especially\interested in knowing ﬁhere the differences -= I
8will not call them opinions, but a difference of views. at

9 the present timeibetween what FPRI says and what the staff
10 has been doinge.. .

1f .. MR. CULLER: Wevsumméd up our comments in our
121letter to you-of Octéber 7 and we will make this part of the
13 packet.

14 MR. WALL: No problem. Could you move to slide

15 15, please, Jack?

16 . (Slide.)

17 In Mre. Tayior's letter of October 1 -—inext Onee.
i8 . . (Slide.)

19 We supportéd.the use of technically realistic

2oac§ident scenarios and we certainly endorsed the use of

21 safety factors, ihe traditional approach to engineering --
22 the traditional engineering approach to uncertainty, and I
23 would like to leave thate. |

24 We felt that NUREG-0771 overstated the dominant

95 source terms and, to a large measure, that was dué to the
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1 unfortunate timing of the final -- of the draft 771 and the

2 final 772. And vwe trust that now that the final 772 is out
3 that somevof the comments that we have suggested will be

4 incorporated im the final 771.

5 ' In particular, the 771 had a very interesting
-6 table, 3.5 -- I‘ought to back up, I guess. The 771
7 postulated a range of siting source terms -- one through

"Bfivem I'beiieve they weré called accident spectrum groups
9one through five.

10 - Group one is the highest and really it assumes

11 about a: seventy percent‘telease of the nastiest fission

12 products to the atmosphere. Group five is the smallest énd
131t is equivaient.to fhe TID 14,844 source terme.

14. , Table 3.5 endeavored to examine the sensitivity of
15 the ccnseguénces thchangeS‘in the groué one.source'térm,
1i6and’ that table is on page 20 of 771.. And what they.did.was
" 17 reduce the iodine, seisium, telluriuﬁ, individually or in

18 combination, by factors of two to one hundred, énd the
ig.conclusion was reached on the basis of that table, that

20 significant variations in that source term had relatively

21 minor impact on consequences;

22 We believe that was a misleading .conclusion due:to
23 the incompleteness of Table 3.5. And with -the cooperation
24 0of your staff we extended the table to look.at the reduction

95in the Group One source term by a factor of ten and about
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1 one hundred to all species except the noble gases.

2 (Slide.)

3 And you see in that table that you get a very

4 significant variation, namely the early fatalities dropped
5 to about one, if you reduce it by a factor of ten, and to
6 essentially zero from a factor of one huﬁdred. And you get
Tlesséf changes in the other categories of consequences.

8 So we would conclude from this table that the
9vériation within the source term is highly significant and
10has a high degree of impact upon the consequences.

o (Slide.)

'32 MR. CULLER: And, if I may, we believe there is
13 reason to hope for a significant reduction in the iodine
14 source term and probably in tellurium and this is why we
15fundameﬁtally'persist in. saying that a greaﬁer reduction in
16 source term is poessible.

17 Well, it is a significant statement at this

ig8 point. Excuse.the interruption.

19 MR. WALL: Okay. So on the basis of that

20 statement we would recommend to the Staff that in their
21finai version of RUREG-771 that they consider using the
220he—tenth Group One source term as the design, with an
o2gupward and downward sensitivity from there. And on that
24 basis I redid Group table 3-4 for NUREG-771 here and there

25 You see the original Group One with a factor of one hundred
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1f6r a base 1ine and.then the revised Croup One, which is the
2smaller line, the second, for reduction.

3 : I did not change Group Two through Group Five,

4 simply just -- it would get too confusing.

5 (Slide.)

6 _ And I have not done a renormalization.which

-7 presumably the staff would do in their more- complete

8 assessment. And wevthén also changed Table.3.5.

9 " (Slide.) |

10 And there we would suggest that the droup -

11 baseline Group One might be the top line there and that .is
12 the one-tenth. value from the existing NUREG-0771.

13 - . . And then we suggested that a variation on that

14 group could be factor -- up to a factor of ten,highe: -= it
i5is what I have shown in the upper half of tﬁe-table -- and
16 up to a factor of teh lower,.which is what.I have shown in .
17 the lower half.

18 - And then I think you get a better picture, first
19 0f all, of a more realistic»baseline, namely the revised

20 Group One, and also a better picture of what the uncertainty
29 in that source term would do io you in terms of the public’
20 conseguences. | '

23 So that is what we have suggested in that letter.

24 (Slide.)
25 As I move on, Table 4.2 in NUREG-0772 -- 771 was
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1 -— had large ramifications. The text of 0771 correctly

2 noted that many qf the engineered safety features have

3 effectiveness beyond the design basis accident for which

4 they were designed -- for which they were designed. But we
5 feel there are other conclusions to be drawn and, if I move

6 on to just redisplay the Table 4.2, I would note a few

7 things,
8 (Slide.)
9 - First, the public health risk is dominated

10 overwhelmingly by Groups One and Two and Groups Three, Four
11 and Five, although they contribute to the public health
12risk, they have a very overwhelming impact upon utiiities”
13 £inancial investment.

14 ~ And so we suggested that -- I had better back up.
15 Now,. where thé agency focus, we suggested in the letter,

16 should be'on Group Two, since many of the accident sequences
17which dominate Group One are actually in Group Two with an
1g additional failure.

19 So an accident sequence . would be in Group Twoe
2dBnd then if you say, well, if the sprays failed, the
21c§ntainment sprays failed, it would be in Group One. So,
22 therefore, what you come up with, if yomn lqpk at fhe |
23 accident sequences in Group Two yYou see thg containment

24 sSprays are a very important engineered safety feature and

25 that is really where your focus should be.
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1 As I prepared -- and, on the other hand, accident
2 sequences and equipment which has only impact on Group Five
3 seemed to us to be a potential candidate for some

4 deregulation. Utilities are certainly well motivated to
5keep that equipmént in line without the NRC staff taking

6 their limited resources and apprlying it to that. BAnd we
7tried to illustrate that here.

8 Kow, as I prepared for this briefing and rethought
9 about it, I did recognize that my dividing line between

10 Group Two and Group Three perhaps should move to the left

11 one- and put the focus in Gfoup Three in Two and 1limit the

12 utility financial risk to Groups Four and Five. I just

13 wanted to reproduce what we have done in the letter here and
14 not make the oral comments right there.

15 Let's get some expansion on this.- If you look at
16 the Group Two here, also Group Three, you see that

17 containment spray, suppression pool and ice condenser are

18 highly significant t§ public risk, even though they receive
190 perhaps marginal credit, some of them in some cases, in the
99 current safety reviewse.

21 On the other hand, the recirculation filters,

22 auxiliary ﬁuilding filters -- words fail me. The SGTS stean
o3 generators and the main steam isolation valve leakage

24 control have really low effect on this where public risk is

o5 felt and these might be candidates that you might wish to
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1 consider for a -- Some limited -- . 1limit your utilizatioﬁ}
2 YOour manpower.
3 CHAIRMAN PALLADINO: Can I ask .you a guestion?
4 You have herg public health risk for.suppression pool high.
51 thouéht the suppression pool helped bring: it low. Is that
.- , .
7 MR. HRALL: No. The table is intended to indicate
8 that the suppression pool is highly effective in feducing
Qﬁﬁblic health risk in the Group Two accidept sequences°'
10 CHAIRNAN PA-LLAbIM; Okay.
11 4 MR. WALL: And I think -- and I may be corrected
i2 by some of the Staff -- the difference between Group Two and
13broup One, where it goes down to mediqm is a factor -—!it's
1¥funétionabili£y’in Group One is assumed to be less, and that
15 1s the movement theree.
16 ’ So we are suggesting that --
17 - HR.YBERNE§O= Excuse me. My name is Bernero., ' The
ig dif ference is. the containments fail and it moots it.
19 CHAIRMAN PALLADINO: In which?
20 ¥R BERNERO: The difference between Group One and
21 Group Two is some of the engineered safety features vworked
22 in Group Twé. None'of them work in Group One. The
23 containment has failed directly. It is thé worst kind of -~
24 it bypasses ESS.

25 CHAIR¥AN PALLADINO: Okay.
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1 | HR. WALL: So we are suggesting that basically,_I
2 think, this is‘a very importan£ taﬁle and a fine effort on
3 the part of the NRC Staff to help focus regulatory effort, -
4and we would like to encourage that this be exténded and

5 work done a 1little furtﬁer énd to.be utilized to-help focus
6 the regulatbry effort.

7 - (Slide.)

8 - . The =-- I think this is (my lést slide. We, EPRI,
2 we are an RE&D érganization and we do not have the resources
10 to track the ramifications of'a reduced source term through.
‘11all‘the numerous regulations, but I do not need io tell you
12 that the TID 14;8uu>soutce term evades the current
13regulétory structure, and if one changes. the source'térm (o} o
14one's pe:ceptiqn about it, there are manifold changes.

15- o | He have not. had thé resources or the extré teeth,
16rea11y, to comment on that. However, we wouid like fo
17'comment on -- redpen thé_consideration of the ten énd

18 £ifty-mile emergency planning zones.

19 I was privileged to serve on the NRC-EPA taék

20 force which recommended those emergency planning zones and
21 there was duite some argument as to whether it should be ten
2zor‘fif£y miles or whether it should be five and 25. It came
23-out ten and fifty and we guggested if indeed the smaller

24 source term is substantiated that there is more than

25 adequate grounds for reconsideration, that the ten and fifty
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1 mile emergency planning zones to a factor of two or more
2smaller. |

-3 ' ' Dr. Catlin, my associate, Dr. Catlin has pointed
4but-the'§ervasive influence of these emergency planning

5 zones, which were predicated upon the source tefm in

6 WASH=-1400 t§ other government agencies and to the states..
7It'diséppearéd.through vérioﬁs'sources over at the Bureau of
8 Rad Health and it is really very pervasive, and he will be
9 very pleased to enlighten yéu on that subject.

10. ' Well, we have &rsuhmﬁry slide for you. Would you
11 Like to pick up?

12 ' ¥R. CULLER:. I would like to take_ovef now and

13 close, because I think a few comments on what we see.in the
14 future are desirable.

15 | First off, it is not our position that we are

16 working at odds with thé NRC on this issue. We think that
17 for Teasons. given here, p;imariiy that there is additional
'1sknov1ed§e to supbdft—the idea that the source term can be
19reduced, both in iodine and in other fission producf

20 sequences ihrough_a multitﬁde of scenarios and failure that
21 need to be pursued in research and developmeht reasonably
22 soon, that this work should be accelerated.

23 ] We are reasonably confident that there is a factor
24 of ten available,'rather than perhaps a factor of five, as

25 suggested by other careful analysis done by your staff. He
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ido not>necessarily agree, as you would expect, with all of
2'the anélytiéal approaches and such because they are
Qimperféct in their present form. |

4. . Secondly, the other reason for pursuing
S5technically is we think there is édditiongl;credit to be
6given to somefof‘the engineered safeguards in the sequences,
" 7either in delay, the potential for release of fission

8 products, or actually suépreSsing, providing additional
9containment that'haS'not beeﬁ factored into.the analyses so-
;10far;
i1,. : ' As a conseguence, primarily because of the
1zinpending possibility of.having‘rﬁlemaking-hearings on
13siting, we sﬁgqest that because a smaller source term is
141ikely and in OUr‘judgmént perhaps by a factor of ten, that
15we:need té accelerate the experimental ;orky both sponsoréd
1éby NRC,. by DOE, by EPRI and others, to collect information
.17an this broad and'important subject. - | ' -
18. He recognizé,as you do, the importancé of this, of

ig course, in the emergency planning sequence and as a

20 consequence suggest that the hearings might be delayed until.
2{"we have m§re data to sustain tﬁe argument that the source
22 term could be reduced. B
23 CHAIRMAN PALLADINO: Which area? -

24 , - MR. CULLER: Thevhearings on reactor siting, not

25 the degraded core.
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1 ,' As I said af the beginning, we are unsure as to -
2 how to comment on the degraded core. Obviously the iodine
3 source term issue is one of the four or fiﬁe most important
4¢onsiderations'in the degraded core exploration, and ﬁe
5recognize,vtoo,;that in addition to the factual information
6 that the discﬁssidn-of a reduced source terms\brings to the.
7 basis for licensing, ;e are infrqducing possibly a revision
8 to thefbasic:liéensing process by considering scenarios. |
9 The industry, as well as EPRI, is concerned about
10chan§ing-thé-basis of licénsing.to scenario considerations
11and think that aithough we are reasonably sure that risk
12 analysis under the design basis accident approaéh to
13licensing has to be considered, we suggest that if we
14 proceed rapidly with the accumulation of data on the soufce
‘15£erm and'théAability\of.containments to confine the debris
‘16 from degraded cores, that we ﬁill undoubtedly serve the
17 shorter—-term issue on evacuation zones, on the siting
18 hearing, and at tﬁe same time eliminate some of the most
1gimportant issues in the degraded core area.
20 : . So today our suggestions, if you;willAhit the next
.21slide, are>basically that the NRC projects, that fhese be
22accelerated, that we suggest to you that the one case in.
23 which the engineered safeguards have been worked in.some
24 detail be docketed early for consideration, that there are

o5 opportunities in several programs for both -EPRI and NRC to
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1 accelerate specific areas of work, the Marviken experiment

ZBeing one, the water-scrubbing project and others,.to be
sincluded. |

4 _ 'CHRIBHAH'PALLADIHO: Do you have a list of the

S§selected NRC projects which should be accelerated?

6 ¥R. CULLER: We can provide 'it.

7 ‘ MR. WRALL: We can provide it. .

8 MR. CULLER: Yes, we do have, but it is not --

g ’ CHAIRHAN PALLADINO: In what time frame should the

10 acceleration be?

11 MR. CULLER: Basically we would like to imagine
12that it would be possible to have data reasonably in hand by
i3the end of 1983 and the beginning of 1984 on all of these

14 experiments and are attempting ourselves to- put in place

15 those things}ﬁhat ve cbnsidet to be impoftant to meet that
‘16 schedule. |

i7 As I said, or as Ian said, in looking at the
1gschedule and what has to be done, I am not absolutely sure
19 that we can, but that is our goal.

20 As a consequence now, in summing .up, basically ve
21 truly appreciate the great amount of attention that the
225taff and NRC has given to this important issue and find
o2z3ourselves in both agreement and disagreement with 72 and 71.
24H6wever, we think that the preliminary evaluation that these

25 two reports present underestimated the potehtial that is
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1available for decrease of the source term and, because of
"2its importance, as illustrated by Tan's one-tenth and

.3 one-one hﬁndredth, wﬁat the potential for easing overall

4 safety ;equirements of a reduction in source term has, wve

5 suggest that we concentrate during the next year in proving
'éout codes and collecting experimental évidence,.possiblyain
‘7 expanding the saﬁplercoliection at TMI-2, where we have the
étransport already laid out for us, and éolléct much more -
“Qinformaéion on the distribution of radioactive material in
10 that systenm.
119 - : CHAIRMAN PALLKDINO: Floyd, recognizing that. we
125till.havé.data to get, why do you -- asidé from differences
13 of opinion, why do you say that the Staff is underestimating
14the-rgductions in material ;ﬁat -- |
15 : ' ﬁR. CULLER: We think that the data and,the.codes
i used inAcombinaéion do not accurately reflect-the available
17 reductione. |

18 CHAIRMAN PALLADINO: Is not part of our problem,
19 then, part of our R&D work to -- should not be alsec to
20 improve fhe codes?
21 . . MR. CULLER: Of course. I am sorry. I went over
22 that too quickly. I said collect the data and improve the
23 methods of calculatioﬁ and estimation.
24 CHBIRﬁAN PALLADINO: Okay, so --

25 ‘ MR. CULLER: Then to prove out the emerging codes
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1 with data.

2 CHAIRHAN PALLADIKO: Do you use codes differeﬁt
3from those that the Staff uses, more improved ones?
4 MR. CULLER: We use codes that the Staff is

5§ familiar with but does ﬁot use.

6 CHAIRMAN PALLADINO: Is tﬁat the source of the

7 difference?

8. MR. CULLER: In part. In part, we use different
9-input data. . |

10 " CHAIRMAN PALLADINO: Now this is -- is this
deocumentéd-or confirmed input data or is it input data that
12 you just sort ofihave a feel for?

13 MR+ CULLER: More the latter, more the latter.

14. CHAIBHANZPAiLRDINO: What we are facing, Floyd, is
15we>are.getting a numbér of ;omments'and-we get letters

16 saying this is a Qe:y important suhjeét,Aand We agree.

17  MR. CULLER: I understand.

18  CHAIRMAN PALLADINO: And they say NRC is
ig-underestimating the benefiis that ﬁe can gét from this
20preliminary data. And I am at a loss as to knov what to do
21 except I do see that it is important to get thé data more
22 quickly, to’improvingrthe}codes and --

23 MR. CULLER: To giving more credit to the

24 engineered éaféguards,'perhaps.

25 CHAIRMAN PALLADINO: Very well. ©Okay. But what
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1 shall we be doing in the interim aside from pushing for
2 better codes, more research data and the like? |
’.3'. ~ MR. VOGEL: One particulgr area would be ihe
4 behavior of thefaeroéols in the primary coolant in the
5'primary system..

6. . CHAIRMAN PALLADINO: Is that something where there:

7 are no. gaps of the gaps —-.géps in information?
'8' - HR. CULLER: Thére are gaps iﬁ the assumptions.,
9 "MR. WALL: High significance in that area.

'10‘ MR. VOGEL: No.credit was taken for this, as we

11 understand ite.

12'” ' >HR- CULLER: We think that --

13 CHAIRHAﬁ PALLADINO:; How should we use whatever .
1¢dataiwe-havg now? You say, well, tﬁe latest siting hearing
'1éand I am persconally inclined to do that, because I_ihink the
16-source térm is an important point in developing a siting

17 rule, but what other things, in ybur view, should we -~--

18 | ~ MRe. CULLER: Well, T think Ian's summary of the

19 major areas, the business of reviewing the primary source

20 term, of transport in the primary system and credits for

21 containment in the primary -- investigate that thoroughly.
22 Then leaks inﬁprimary tovthe secondary and trying to take

23 credit for the retention that is inherent in the primary and
24 our views of it and the information we use is slightly

25 different than the Staff has used because of the paucity of

e
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1 data in the containment vessel, then developing the
2 containment source term and credits for residence time, the
3 movement of aerésols within the containment vessel itself:
4.and blate out needs to be considered and pushed in a hurry
5§ so that we have better actual data on which to base our |
6 estimates of whaf the release potential might be. -
7 CHAIRMAN fALLRDINO: Do you think at the present
8t1ﬁe, aside from delaying fhe siting rule should we be
9 changing our emergency preparedness consideratioﬂs?
10 . MR.. CULLER: I personally do.because I'think ve
11areiﬁo§ing too far in the raﬁius for evacuation. I
12 sincerely believe that there is a reduction potential of a
13 factor of =2ight to ten,easily possible in the source term
14 and that that indirectly will reduce the zone of evacuation.
5 COMNISSIONER AHEARNE: But do we have -- as Joe
- 16, asked, dkoe have the data iﬁ hand?

17 . MR. CULLER:s No. That is the problenm.

18 | Hhat ve hadlwas a wide spread.
19 COMMISSIONER AHEARNE: Yes.

20 MR. CULLER: Of the upper and lower limits of very
"2t .imprecise data.

22 ‘ COMMISSIOKRER AHEARNE: Yes. L

23 “MR. CULLER: Since the consequences to the society
24 are so great, the possibility of evacuating very large

25 numbers of people for possibly relatively small accidents
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1. with fifteen-minute signals, we saf delay.that a little bit
2 and improve the guality of dafa in this area of uncertaintye.
3 o CHAIRKAN PALLADfNO: This is what I was getting
4.at, though, Floyd. I am enthusiastic about this wholg
5approacﬁ.  ’

6 - MR. CULLER: Yes.

R CHAIRMAN PALLADINO: I am even optimistic that it

| 8 is going to perhaps bring factors such és You are talking |
Qabout;.,Butvright4at the moment -- and I am trying to
10c;arif1 in'my-QWn’mind -~ well, what can we do at the

11 moment? ~ We can delay the siting perhaps. ;We can. -- I do

12 not thiﬁkﬂwe have enough. to do énything about emergency
13preparednéss exceét intuitionior feel.

44 - HR. CULLER: Sure.

‘_15.‘  T CHAIRMAN PALLADINO:: Is.there-anotﬁer area in-

16 which we shoul& --

17 : MR. CULLER: What we have suggested, possibly not

18 too- clearly, basically accelerate.the work at Oak Ridge. We
19aré going to stick some at Argonne on the primary source

2oterﬁ‘and'we are going to try to get both'rqte and total

21 gquantity of’evolutioﬁ, look at what is retained in the

ézprimary circuit and possibly go as rapidly as we can with

23 the Marviken éxpefiment.

24 - While we were discussing this presentation it

295 occurred to us that we really have not paid enough detailed

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



g4

lattention to what data we méy be able to smear out and
2 sample out of TMI-2 and I am concerned a little bit ndw that
3 we have not planned it carefully enough because we are
4beginning to talk about spraying it down.
5 - COMMISSIONER RHEARNE: The Governor of
6 Pennsylvania and I share a belief that perhaps ﬁe could
: Taccelérate getting the déta if varioﬁs.organizations.veré
8willing to put in some funds. |
9. ' (Laughter.)
10 | MR, CULLER: Well, we have, quite honestly, EPRI
-1Thaé-had $20 million availablé sincé the accident:occurred as
12——_and'the'Department_of Energy has had nominally §75
13million available. The prbblem,is that nothing moves.
14 } COMHISSIONER RHEARNE: - Well, fou.can perhaps make
15 some available for some other things.
16 | MR. CULLER: As far as EPRI is concerned, weA
17 cannot, by the nature of our appropriations, without the
iautilities doing something abqut ite
19 COMMISSIONER ARHEARNE: Yes, exactly.
20 MR. CULLER: As you know, the‘ut%lities have said
21 we will pay $190 million toward the cleanup if somebody else
22 does.
23 Now our part of that action is to follow the .
24 research and developﬁent. Now I think that it is imporfaﬁt

95 that we think about what data may be resident there, how
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1 much of the uranium oxide maved through the circuits and how
2'we are ggipg,to sample with a little bit more care. than ve -
3 have..

4 : And one of my purpbseS'in coming today is to

5 0ffer, again, @ost certainly, under the informal memorandum
6 of understanding that we have, to work with your Staff in

7 planning an expansion of-the experiments, wheiher or not NRC
8participates or.not.' We are going to spend;money ih.this

9 area, not only in:thefareés we have discussed today but
10others that go to the degraded. core. We do work very

" 11 closely on it. | |

12 — Right now we are suggesting acceléerating those

13 portions of this activity that will give us data on ﬁhat has
»1¢eVO1ved andvcontained in the primary system, what factors we
15can'take~as.the materials move through various routes into
16 the secondary, and what allowances we can make in the
1jseéondéry term and to do that as rapidly as*possible;
18beéauSe 6f the importance both in the degraded core hearing
19 -- it is item numhér-one —-- and in the near-term because of
20 scheduling on siting, ﬁo obtain a little bit better

21 information on that to prevent what may be an unfortunate
29 set of regulations from emerging that greatly -- beginning
23 tomorrow or at any time you wish we are willing to discuss
24 and to attempt to outline with you and with DOE‘what we

o5 think might be useful.
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2mo£ewand it seems to us that if wé_get togetherﬂ;nd try to
..'3fi§ure«dut hdw;to acceie;ate with sort 6f a singlemindedness

'_4this.time;\work.§ut the codes to be a 1ittie bit better,
5collect~data that makes some significapt,awifh the intént-of
6getting a justifiably lower source term and I mean

| Zjustifiahly, not to Knock it doﬁn foclishly or otherwiseo

- 8We think it is there.

9 '~And because of its importance we would like to

10 proceed - as rapidlgAéé possible toward accumulating methods

11 0f evaluation and experimental evidence to justif} it. BAnd

vizwe'ére‘willing to work on it. We have‘got $§'or.$10 million

.faor SO ailocétedfthis year, another sevep‘or eight next Year,

-~ 14.and Iiamqﬁilli#g to: increase that.to‘étarﬁ worke. |

x15 S You.haﬁe'méney avaiiable‘and'whaf"wé néed to do is
16.t0 maké<shre that wé<get the experiments goin§ in reasonably

‘{7 conceived, ovefali manber. | |

‘18.v ‘CHAIRHBN PALLADINO: Floyd,.yoﬁ are going to
19 provide us.uith the -- |
20 ¥R. CULLER: We will provide you.with a thorough
21Xist and, #ith your permission, vwe will work part of it with
22 your Staff, if they do‘not object." o
23 o -CHAIRHAN.PALLADINO: Very much sé. Yes, I would
o4 1ike that. .

25 - ‘ HR. CULLER:s It is easier for us .to do it that way
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1 than to do it sequentially.

2 CHAIRMAK BALLADINO: And even indicating if you

3 have éhoices where you would put your mohey'-- priority, I
"4 guess, that ise. | |
: 5 : HR. WALL: Hre. Cﬁairman, I vould like to come back

6 to the guestion.you had earlier.

7 If I can have slide 4, Jack.
8 ‘ (Slide.)
s You are asking what can be done nbu and I think

10what I tried to indicafe was there is evidence, recent

11 evidence, in: several areas of some factor. Now in part that-
12is based upon'paper studies and could be open to suspicion
13and the calculation in NUREG-0772, ﬁhi&h suggésfs that a

14 factor of ten. is one of those which we realiy feel a need

15 for- some experimental validation. . ) :

16 And maybe it is.not a factor of tén, Maybe it is
17a factor of five or a factor of fiffy, but there is some

18 factor there, I think there would be general consensus. We
i9are quite convinced it is going to be a factor of twoito ten
20in the water-scrubbing and we will try and‘dehonstrate that
- 21 within the next twelve months or so.by some experimentse

22

23

24

25
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1 I showed you the results of the Zion probabilistic
2 risk assessment which shows there may be a factor of 10‘if |
3 you examine.the containment confinement time in terms of the
4 risk. Now, there are three factors there which oﬁr summary
.50f each of them is. in the range of 2 té 10. I cannot
6 believe that e&ery one of them is going to disappear.. "That
7 is why I feel very confident that there‘is a factor of. 10
_Bﬁow here to&ay. |
é So there are grounds to take an 6ptimistic view
"1oandAa pessimistic view, and we believe it is vefy a
11 pessimistiC‘view tg say there is no factor; to be highly
12 optimistic and say it is a factor of 100. Our judgment is.;
13.factof_of'?0 is a reasonable'basis to proceed in
14-considerati§n oflqh;t should be done and how,thevflavor of
.15 regulations might be looked at over fhe coming years;
© 167 S 'CHAIRMAN PALLADINO: VWe have gfeat difficulty when
17 we try to change reéulations based on inadeguate datae.
8 MR. WALL: I fully understand that, sir.
1g MR. CULLER: We are not suggesting that, Joe.
20 Basically, what we are saying is that if we look at that
‘929 1list Jjust and say all right, some of those, three or four of
29 them, are going to have a factor bigger than two with the
23 information, if you combine that, the probaﬁility of getting
24. somevwhere around 10 is pretty high. And because it means so

o5 much in the two principal areas now challenging nuclear
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1 power ih siting and the degraded core, we think we oughf to
2 get along-withithe collection of information as rapidly és
3‘§e cén.. - |

4 | CHAIREAN PALLADINO: No argument about getting the

‘5 data as qﬁickly as we can. | |

,6 . 1 ' HR..CULLER:. Knd we~think‘i£ would 5e imprudeht

7perhaps)té go aheadeith~the-rﬁiemaking hearings on siting

g'in view of the fact that that stuff is probably up there if
- 9-we get down and workjit carefully; thé analytical methéds.

A'jd;the~models and their trye thing with data.

11 i o ‘-Noﬁu as I éaid. I am not in a goqd position to

"1iargué the case for dégraded core noﬁ because of the

13§ncertaintie§,thdt ﬁe"a11 héve about Ehallenéing‘the basi§ 

1@:of“licensihgu: fhe same information is useful, however, as

15;ge‘prqceed to the degraded coree.

16 - I think.we ought to do what we can with this

1fédbject now. We will steadily maintain our confidence in*i

13higher factor:thah }ou hafe.reported in 0771. I do not

19 believe your staff is frozen iﬁ on any sef of numbers'

90 anymore than we éree We are sure that there is a broad

21 range of'uncertainfy thefe. Ouf confidence is. that we can

29 get 10 or more out of‘it; and if we do that,vthen we~have.

23 changed the view'of many §f the concerns about nucleq; power

24;nd its siting;'nuclear.reactors and their siting.

25 : COMMISSIONER GILINSKY: You are primarily
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interested in the siting impaci?
\ MR. CULLER: I am primariiy interested in the
degraded core as vwell.

MR. WALL: Siting and emergency planning.

MR. CULLER: And emergency planning, yes.

COMMISSIONER GILINSKY: I would fhink the
emergencyuplanning is feally the most important item.

¥R. CﬁLLEB: I'm sorry, I was using a figure to
include emergency planning. The siting is an important
issue but my concern isvthe emergency planning only right
now, as far as a public issue is concerned.
CHAIRMAN PALLADINO: Yes, emergency planning I
think would be enhanced greatly if we could show these kind
of reductions.
MR. CULLER: That is it. And in fact --
CHAIRMAN PALLADINOs I feel much better having
peoplé turn bn.a'cadié and it says close your windows and

stay indoors for the next two hours, rather than have then

run out and éet‘into an automobile ~--

MR. CULLER: ind get killedo.

CHAIRMAN PRLLADINO:s And get right in the plume
perhaps.

MR. CULLER: ALl right, I think we have made our

argument, unless you have some other things to add. I most

certainly offer a continued set of cooperation, and we will
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1 work with the staff if you think that that is desirable.

2 Tan, do.you have anything else? .

3 ‘ ¥R. WALL: No. "Are there any questions?

4. CHAIRHAF PALLADINGO: I had a detailed question

5 going back to one of the slides ﬁhere you talked about

6 pre—energized igniters. Ice condenser containments would

7 not be damaged by nitrogen burn. You said it could stand 30
8 psi spike with 1% plastic deformation.

-9 ' MR, WALL:s . Let me clarify that for you, Mr.

10 Chairman. h

o CHAIRMAN. PALLADINO: I am getting to a

12 philosophical guestion. As you recall, I was educated in

13 the mid to late thirties when you put safety factors on

14 things and you could design right up to either vield or 
15§oing to tﬁe-ultimate strength. And now we seem to be sort
- 16 of doing that,'ahd.I appreciate that airplanes would not fly
47 if you. had té put the_kind of safety factors that I was

18 educated to put in. .

19 Nevertheless, I am a littie ~= I am interested in
20 wvhether this is right the philosophy to take when you say

21 you are going~to~withstand or be sure that you can handle a
292 pressure spike duriﬁg a hydrogen burn. Do_you have any idea
293 im that direction? i am struggling with trying to accept
24.1it, and I have not -- I am not saying I have not accepted

25 ite I Just hdve not yet satisfied my own mind what the
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right thing is that we should do.

MR. WALL: If I might clarify what I tried to
conQey, and apparently I did n&t do an adequate job. We
have done measurements of ‘the pressure spike ensuing from a
burning of hydrogen in a degraded core environment, one
-which has a humid atmosphere.

If we inject hydrogen at a rate which we would
anticipate from a small LOCA into that humid environment,
the tho w§uld have, due té all the heat that was being
released and we have a pre-energized igniter bperating, the
peak preésurefthat ve méasured was about 30 psi. If we then
have either steam coming vifh the hydrogen -jet, or if we
have- sprays or fogging present,. the péak pressure spike is
.about 10 psi. |

Now, I am taught by my subordinates'that thé TVA,.
the ice. condenser. people, are very pleased with these
results sinceithe 30 psi would not cause failure of their
containments. I am not aware of what that basis they make
that statement.

I referred to the Zion and other studies where
“ther have tried to look at when containments would fail on a
‘realistic basis, and they have used a 1% for a risk
assessment purpose; not for design purposes,.but for risk
assessment purposes they used a 1% yield criterion. Now,

ihat was for risk assessment purposes and not for design.
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1 For design purposes I am quite sure that they
2 Bechtel's of this world utilize the ways that you and both I
3 were taught in our engineering training;'namely,_to use

‘ 4 yield and a factor of 2 safety.

) So have' I clarified that?

6 CHAIBHAN PALLADINGC: Yes.

.7 : | ¥R. CULLER: It is an.area in which we really had
8 not .prepared. It was more or less -- you will be hearing

.¢ more about it, Joe, because I think you have brésentations
10 coming upe. |

11 CHAIRHAN PALLADINO: I wonder if the staff Qould
1zlike.t0'comment on any of the points put forward by EPRI

- 13 either at this time or later, or raise guestions?

14 MR. MINOGUE: I will comment in general terms, ¥r.
15 Chairman. I think there has been in the last year a

16 remarkable. emergence, partly because we have been trying to
17 deal with some'of the specific issues and understanding
1apheﬁomenélogy befter. It is clear that there has been,
19durin§ this interim phase when there is still a lot of

20 uncertainty, more caution on the part of the staff in

21 applying some of these trends than perhaps the gentlemen

29 from EPRI wquld.use. But I certainly have heard much more
24 agreement in this discussion than disagreement.

24 ' A key point that has been brought up that I share

25 their concern about, if you look at the issues that really_
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1 ‘need to be resolveﬁ to really make use of some of this
25tuff; look at the problem of scheduling the work and
3pfioritiiihg the work. It.is clear that we have to do a

4 better johAto think in téfmé.of acceleraéing the parts of it
5 that have a;lot of significance to the fundamental safety

6 issues and rulemaking issues that we have been talking about
7 here, rather than trying to understand all aspects of all

8 phenomenology. . |
9 . We are working on precisely'that.kind of

10 asséssment right now. We would welcome the input from the
f1peop1e from EPRI. It would be a different perspective,

12 because we are trying to do exactly the same thing; to

i3 really shake out of this.large-number of programs the

14 elements that most contribute to resolving some of these

15 issues in a form that you caﬁ use in ruiemakiﬁg in the

16 regulatory processe.

17 ' But I really do not have much -- maybe Mr. Bernero
18 might like to add. I have been encouraged by this

19 discussion. I have been encouraged by the very good

20 atmosphere with whiéh we have had a number of progranm

21 planning meetings with EPRI im various .specific areas. I

29 think that as we try to deal with the t;chnical substance
ogunderlying the regulatory issues, there has been’a lot of

24 progress made in the last year;

o5 | CHAIRMAN PALLADINO: Can I ask you one guestion?
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1 I guess 0772 was issued, but 0771 is out for commente. We

2 have a revised version, am I correct?

3 MR. MINOGUE: 0771 is more of a licensing document.

4 CHAIRMAN PALLADINO: vyes.
5 MR. MINOGUE: There was a feeling that there was

6 more of a need to provide outside input into that, and =a
71little longer schedule. I think that was a tougher Jjob in

8 some seﬁse. |

9 . | ‘There was a commént made earlier about the
1opervasiveﬁess éll through the regulatory process3.a lot of
ﬁzthings»are‘done that reiy on these source terms and rel& on
fzthese accident sequences, and I think in a very real sense,
13 the 0771 job is harder. N |

14 ' 'CHAIRMAN PALLADINO: But do I understand correctly
15after the comments.ére received then you-wiii be issuiné-it?
16- HR,'HIHOGUE: It is an KRR report, Hr. Chairman;‘I_
17 do not believe there are any plans to reissue 1ite.

16 MR. PASEDAG: .Kr. Chairman, our original intent
1gwas to‘provide a forum for discussion of these issues by

20 issuing that report for comment, and we had intended to

21 collect the comments after we received them and look them

22 over and sort them and so forth, then use them as basic

23 input to the rulemaking processes for the degraded core

24 cooling, siting and so forthe There was not any specific

25 plan to reissue the report,'although we can do that if that

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S:W., WASHINGTON, D.C. 20024 (202) 554-2345



56

1is desirable.

2 " CHAIRMAN PALLADINO: Tt would depend on whether

3 significant changes that you would think would be worth
4dbcumenting and collecting in a single reporte.

5. MR. PASEDAG: Yes, let me make one comment that I
6 think bears on this. And that is, as it was pointed\out,

7 the source terms that are guoted in the NUREG-0771 were not
8 the ones that correspond to the final version of NUREG-0772,
9 and that therefore, there would be a need to update 0771,

10" -~ Again, that was not our intent. Our intent with
41 NUREG-0771 vwas not to guote a new design basis source term
12 or énything of that nature. We were simply quoting from

13 early drafts éf NUREG-0772, but it was our intent that

14 NUREG-0772, which is the technical document, that that would
15 be the place where the source terms would be reporfed, and
16 those were the proper source terms, the best that we

17 understand them today. Not in NUREG—0771.V-We simply are

18 quoting examples of how one might prove various source terms
19-from different sequences, and that has been the basis of

20 this five-group arrangement that we have discussed today.

21 MR. CULLER: But 0771 would stand as a correctable
22 but not to be corrected document. Its purpose was not to

23 define the soufce tern buf to define the complexity in the
24 regulatory process.

25 MR. PASEDAG: Right, and to propose a procedure on
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1 how to deal with it.

2 _ V(Laughter.)

3 ' CHAIRMAN PALLADINO: Well, I think vhether or not
4.anf other version of this should be published I think is

'5 something --

6 MR. CULLER: It vwas not apparent that that was the
7purposé when we read it.

8 ‘ ¥R. BERNERO: I wonder if I could.raise just two

g comments. One is frequently, vwe use the term "early

10 containment failure®™ as Ian did in his presentation, and I
11. sense from some of the'questions‘thatlthereAis some

‘12 misinterpretation of what is the crucial issue there.

13 . : It is not cruciai that the ultimate strength or
14the~yie1d strength of the containment, the actual assessment
15 of the failure strength of the containment is not so nmuch at
16,1ssue as is the calculation of what loadings are ﬁut on the
17 containment.

18 Tﬁe heart of the matter is describing the

19 phenomenon of core meit.and the generation and

20 superimposition of pressure loéds. And that is where the

21 real problem, the real uncertainty, is. So it is not out'
29 there iﬁ the hardware, whether you use -- yéu know,

23 depending on the type of containment -- 1% yield or the

24 rebar or whatever you use.

25 Most people have found -- for instance, I think
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1 Ién said 30 psi for tﬁe ice condenser. In one of our tisk
2 assessments on an ice condenser we used 31 psi. I think
-3 Seguoyah comes up with 42 or somethin§ like that. That is

4 not the crucial point. _

5 : CHBIRMAN'PALLAﬁiNO:  I was not connecting 30 psi

6 with containment failure, but I did‘have.a guestion of ﬁhen
7 you speak of containment failufe, what assumption, what do

8 you mean by that? What does it imply with regard to release

9 of fission products? You just assume it is all gone?

0 . MR. BERNERO: A large =--
11 a ‘.MR. WARLL: The normal assumption?
12'{' CHATIRMAN PALLADIRNO: - No leaking out -- -
13 R WALL: One of the assumptions in most risk

14 assessments I am'aware'df; there is presumed to be a

- 15. catastrophic failure of containment. Néw, depending upoh‘
16. the time elapsed for thai catastrophié failure, thefe will
‘17be.some.plating out'of the radionuclides with;n

18 containment. Upon the catastrophic release there wils be a
19 puff release to the atmosphére of the airborne radionuclides.
20 MR. CULLER: The importance of_the iodine,
21ptesumablyiit.stays dissolved in the water, most of it,
oo-either in the primary or hopefully --

'23 ~ MR. BERNERO: .As Ian Wall said in his

24 presentation, there is not so much controversy about the

o5 modeling of the transported plate out in the atmosphere of
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1 the containment or in the atmosphere outside. The real
2,contr9versy_and the real issues are inside the reactor

3 coolant system, what accident sequences, how do they

4 progress, what that fuel actually saw, what moved out of it,
5 what got'out of the reactor coolant system and how it varies
61with-ac¢ident §e§uence, not as WASH-1400 models it as

f essentially the samebon all accident sequences. That is.the 
8fundament&l:issue. |
9 .~ MR. CULLER:’ That is the RED.
10 MR. BERNERO: Yes. You know, we fréquentgy speak
11 of, we have to work on the MARCH codez that is what we are-.
12 talking about, this highly subjective input-dependent

13 progeés of modeling that. That is what the MARCH code does.
14 MR. CULLER: fhe data are really=¢ritical, in
15:effect; if you have not got any data, you cannot add up all
-16. the source: ternms. |

17 . CHAIRMAN PALLADINO=  Incidentally, with regard'to'
'1athe ultimate capability of containments, I believe it was
19the Elk River containment where they tried to disposg-of it
20 by blowing it up. I was wondering whether we can get any

- 21 interesting information from those attempts. I do not know
22hov they -- » .

23 HR, BERNERG: Again, ¥r. Chéirman} that is not the
24 crucial issue.

25 CHAIRMAN PALLADINO: I understand, but
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nevertheless, on one part it would be nice to know.
HR. BERHERO: That was not done by a wrecking ball.

CHAIRMAN PALLADINO: That is eventually what had

.to be done.

MR. BERNERO: From the outside.:
CHBIBHAN PALLADINO: That is because they did not

get anywhere‘with expiosives, and maybe it was an economic

‘question for all I know. If there is anything to be gained

there, i1t might be interesting.

MR. BERNERO: The other issue‘I think that is
wvorth cohmenting on 'is the area of emergency planningc( I
stand to be corrected if they see fit. There are at least
tﬁo peopie.in this room, Roger Blond and.Ian'Hall, who
worked. on the NUREG-0396, the joint EPA-NRC task force thét
worked-hefdre-thevTHI accident on a basis, a logical basis,
for:emetgency"planniné.‘ That document was published in‘
December of 1978.

Tt was based in princiéal part on. the reactor”
safety study risk assessment source term, not on the TID
source - term but on he WASH—1306 source term. And calculates
the paraﬁétfic - parémetrically calculates thé threat of
suffering’different doses at different distances from
reactors. And I think it is fair to say that its cénclusion
that for'tﬁé‘emersion pathway, ten miles was a proper

planning distance and 50 miles for the food: pathway were
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-1 'generouS'envelopes for planning purposes, not for
2 evacuation decisions. That thgre is nothing that I know of
3'in the record that led to that report or in that report that
4 satd if you evacuate, you evacuate ten miles.
5  CHAIRMAN PALLADINO: Where did that come from?
6 The ten-mile evacuation?, |
7 MR. BERNERO: It comes from that report, but it
8 says if you are going to,have an orderly process, you-uill
9-have a-FEHA.and PEHA, and what éther agencies are involved;
10°they will have prez-conceived planned arrangements for
i1 dealing-with evacuations out as far as ten miles for the
12 emersion pathway and 50 miles for the food~pat§wajf and "ad .
13 hoc™ it thereaftere.
14 ' If you look at the technical basis, the likely
15distancés-of evécuation are nowhere near that farg " The
16 lethal range,veven with the WASH-1400 source term, is more
17like'twbtmiles, three miles, in the category 1 accidents or
18category'2.accidents. So there is strong reason to believe
19£hat right now we are even‘over-interpreting‘the WASH-1400
20 source term, which is the basis of that documente. |
21 | And then what they are saying about emergency
29 planhing -- if we are indeed successful in_establishinq a
2ssouqd basis for a lower source term, it will make it even
24 more pessimistice.

25 MR« CULLER: OQOur understanding was at the time,
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o

‘FEMA.asked for basisyfof emergency planning and evacuation
2 ghat_thgre was a stétement}made basically, well, ten miles,
3 and it just sort:of;4;

4 . ¥R. BERNERQ&’_You Just have to define what the

5 -word pianning referénéo; Plénning-for.evacuation itself is

6 the way many people'a;e interpreting it now, and the state

7 of California, for instance, is eﬁen going beyond ﬁhat and

'8 saying if the NRC thinks it is ten miles, we ought to.think .
91t is 30 or something. like that. | |

10 ¥R. CULLER:s It is unifersally misconstrued

- 11 because of lack of discussion, Jjust as you have -given-in the
12.transmittai of this terminologﬁa
13 MR. BERNERO: I wili stand to be corrected. Roger
14 Blond is here. |
15 (Laughtef.)

16 : COMMISSIONER GILINSKY: _Rdger, jusf a minuyte.- - You

17 know, you were saying that this is for lethél doses fof tvo

18 or three miles. Well, that is not necessarily the 1line

1gwhere you would draw for efacuation purposes, certainly. As

20 I remember, the ten-mile 1limit captured something like 70%

21 of the cases that would exceed the guidelines for

22eva¢uation. It was something like that.

23 #R. BLOND: There is one clarification. Within

24 the task force we never recommended evacuation. ‘

25 COMMISSIONER GILINSKY: No, that-is true. That is
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something that then got translated here.

' MR. BLOND: That is correct. It was our
sﬁeltering or evacuation with sheltering as.the preferred
measure. ,‘ -

COMMISSIONER GILINSKY: Brian always. made. that
élear. | |

MR. BLOND: Yes.

CHARIRMAN PALLADINO: Why did we change it?

MR. BLOND: It has never been changed. That is
still, as far as we are concerned, the recommendation that

‘has . been made.

MR. CULLER: But it was interpreted in FEMA
differently.

CHAIRMAN PRLLADINOs The perception, my
peréeption, is that people are all geared up in case of an
accident to start evacuatinghénd go on to --

COMMISSIONER GILINSKY: But to be fair, we did
provide for tﬁe possibility of evacuation out to that
distance if it was called for.

CHAIRMAN PALLADINO: But we are not bound to it if
we find in certain cases that sheltering might be the right
answere. | ‘ - -

COMMISSIONER GILINSKY: Oh, that is right, yes.

MRe. BLONb: An attempt to define the recommended

procedure. within the zone within the ten-mile area as what
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1 would be the.preferred measure, and when sheltering would be
2 preferred, thaf would be the ﬁreferred action. And

3 actually, beyond about five miles we did not shéw a clear

4 preference over -- between evacuation or sheltering. And
5tha£ was clearly made in the report, I believe.

6 : COMMISSIONER AHEARNE: I think, Joe, if I could,
7Rogér, I think, Joe) you- also have to =-- you came ffom the

8 Pennsylvania experience so I am sure you appreciate thatﬁ

9 when you are taking to a group of people around an accident .
10 that is in progress and you are telling them that the people
" 11 within the firsf three miles or four miles ought to
.12evacuate;.now, for the rest of you past three~or'four miles,
13 you staf-in thr houses -- it is useful for at least the. |
14 planning psople to understand how do you handle an

15 evacuation out to farther than that.

i6 ¥R. CULLER: I think that is entirely fair.
17 ' COMMISSTIONER AHEARNE: That is true.
18 MR. CULLER: You get into a terrible

19discfiminétion.
20 COMMISSIONER AHEARNRE: Yes.

21 KR. CULLER: That is another reason why we would
29 1ike to get the source term down. -
23 COMMISSIONER AHERRNE: A lot of our focus -- at.

24 least vwe tried to make without that much success was in the

25 planning area. We are trying to get people to make -- the
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1 planﬁing system to be set up.to be able to hahdle that.

2 MR. BLbND: If I could add.one thing in  this:

3 regard. The limits at which you begin to take some response

4 that you would either shelter or recommend an evacuation are
.-5 set. very low by the EPA at this point. Much lower than any:‘

6 of the source term reductions that we are talking aboﬁt

7 through these mechanisms at.or near the levels of the group

83 or uxaccidenté; And that would take you out to on the

9 order of ten miles under somé calculational.conditionso |
10 , It is not clear that the reduction in source term
1515 going to.directly influence that zone in.anj*manﬁér;

12 ’ HR;-CULLER:-.I am sorry, I was not aware it had
13gottenAdo§n-that lovw.

14. MR. BLOND: Yes, ii is one of the five rem

15 criteria for an external dose, and that is the protective

16 action guide that EPA has recommended. And in fact some
179edple have indicated that they are too highe.

18 There is one comment I would like to make about

19 the siting work, and I believe it is very important to

20 recognize for the siting work thét we are really talking

21 about we are trying to move from the TID-14,844 source term
29 from the design basis accident into a spectrum of accidents
293 and consider the methods that we have used in the past for
24 performing the siting and the relationship that we have used

25 for the source term to the engineered safety features. That
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1is the key element in the siting wérk that wé are currently
2doings the relationships to the detail of the source term,

3 especially within the very high groups, and siting is not

4 making a significant difference to our appreciation of the
5probiem.

6 - _But uhat»we are frying to do in the siting work --
7 and something that I would like you to consider very

8 seriously -- ié move away from the -- what had been
@conSidéred a conservative calculation before this time, but
101td‘§om¢thing that we now feel is more realistic, and that a
11 spectrum of‘potential accidents be considered .in this area.
12 - - - HR.6CULLER: ‘Let me ask a gquestion about that. If
13 the scenariqs which are evolved under. this plan, sort of a
14 risk analysis kind of function, now are at odds with the
1sscenarios tﬁat_go_in ihe.liéensing procéss itsélf'for the

- 16 reactor, assumin§ basically that they will not quite agree,.
17 would you be able to sustain the WASH-1400-1like analyses,

18 the scenario route, for siting and still be able to license
19-the reactor on a maximum credible accident basis or design
20 basis apcident? -

21 - MR. BLOND: That is a significant question that we
29 do not have a proper reéolution. .

23 KR. CULLER: That is what I thought. I have no

24 question about that. That is true. Maybe Mr. Minogue would

25 1ike tc -—-
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1 (Laugher.)
2 | MR. MINOGUE: I think that is one of tﬁe really
3 tough prohlems here. All thtough the regulatory process,
4 the TID?1&,9uu'approach has been uséﬁ to make all kinds of
5design'decisiOns, and to work all that back out is going to
6 be very, very difficult because that process would be uﬁduiy
7 complicated if yéu fry,to use some whole spectrum of |
Aeaqcidénts. So clearly, onelof the real complicating factors
‘g on-any siting rulemaking is that once you abandon the |
10-TED-14, 844 approach, the use to. which that has been put into
11review'of‘a lot of system design questions has to be
.12rep1aced by something equally .simplee It was used
13 extensively because it was a simple model, easy to apply.
14 ¥R. CULLER: Or there has to'be an accommodation
15 between the two systems that ié not irrational.
16 MR. MINOGUE: O; they have to be reéoncilednin
17 some waY. | |
18 ‘MR. CULLER: I think there is a reasonable chance
ig for that. I do not know as much aboﬁt it as you guys do,
20. but --
24 MR. MINOGUE: I agree withvthato I think the
20 difficulty is not so much that the problem is technically
29 overwhelming; it is just‘procedurally veryfhard to work out
24. how you do it. It is so pervasive to the regulatory process

25 it is hard to figure out how to work it out without being
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1 more disruptive and causing confusion and chaos; not

2 because it is fundamentally a very technically difficult
3 probleme | ,
4 CHAIRMAN PALLADINO:. Bob, I think-at»some future
‘"5 time ‘we will probably want tb have some discussions on the

6 interaction of the source term, the siting rule and even the

7 safety goal.

8 Okay, any other guestions by the Commissioners?
.9 - (No response. |

10 . MR.. CULLERz- Thank you very much.-

11 - CHKiRHAN PALLADINOs: Thank you very much for

fzcominge

13 " (Whereupon, at 3:42 p.m. the meeting endedﬁ)
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