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1 E R 9. C E E R E E S S

2 CHAIRHAN'HENDRIE* Th e mee ting vill come to order.

3 The Commission meets this afternoon to hear a
.

4 briefing from the staff on draft reports on accident source

5 term assumptions. These matters were generated some time

6 ago by the observation from several quarters that experience

7 in accidents seemed to suggest that the standards accident

8 source term assumptions were perhaps unduly pessimistic, and

9 that we ought to take a look at those things again.

10 The staff was then asked to carry out an

11 examination of what is around in the litera ture. Thay

12 produced some draf t report. The staff was on a fairly short

13 time-leash, which may' have had some effect on outcomes and

14 s o on .

15 Denny, you are holding the center position at the

is table, so let me turn to you and ask you to introduce the

17 subject and go ahead with the briefing.

1G HR. ROSS: Yes, sir.

19 We prepared and sent down an information report,

1 20 dated April 15, 1981, under the title SECY-81-240, which

21 very briefly summarizes both the documents, NUHEG-0771 and-

22 NUREG-0772.

23 What we had intended to do this af ternoon in the
|

|
24 approximate hour and a half schedule is to have three

|
! 25 speakers. The first speaker will be 5el Silberburg, who

| -

At.CERSON REPCRTING COMPANY. INC.
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1 will discuss the longer technical bases report. We estimate

2 that this' will take about half of the time.

3 The remaining half will be divided into halves

4 again, to discuss the companion report on regulatory impact

5 of NUHEG-0771. The first speaker to speak on that will be

6 Walt Pasedac from NHH, and the last speaker in the

7 presentation will be Hoger Blond of the Office of Research.

8 Hoger was one of the co-suthors of the 0771 report.

9 As questions come up, it may be that any of these

10 three gentlemen would be the appropriate respondee. So we

11 are proceed that way, if that is all right with che

12 Commission.

13 CHAIENAN HENDRIE: Ok.ay, Denny.

14 HR. HOSS: Hel vill proceed.

15 CHAIRHAN HENDHIEs Feel free to speak vigorously,
.

to Ne1.

. 17 ER. SI1BEHEURGs First slide please.

18 Draft NUBEG-0772 was prepared by three of our

19 major contractors in this area, Battelle-Columbus

20 laboratorT, Oak Ridge, and the Sandia National laboratory,

21 along with some of the staff from NBC -- in research
,

1 22 particularly Mr. Richard Sherry, Mark Cunningham, and

23 Charles Kolber, in NHH, Walt Pasedac.

24 Next slide please.

25 In meeting the objectives shown on the slide,

1

ALDERSCN REPORTING COMPANY,INC,
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1 there are the three major accomplishments that we feel came

2 out of the study -- two came out of 'the study. The first

3 one was that we were able to respond with a very short

4 turn-around time, and we were able to do this because we had

5 a research program in place, and the researchers

6 knowledgeable in these areas to be able to do this in that

7 kind of a time schedule.

8 The esport provides a summary of our state of

9 knowledge at this point, and puts it together in one place.

10 Finally, and perhaps most important, the report

11 provides bases and a framework for developing accident

12 source terms in the regulatory process, and you will hear

13 about that later.

14 Also very important is that it provides a focus

15 for the research programs. As you will hear later, this

16 document we feel is a major planning tool for our research

- 17 pergram.

18 Next slide please.

19 The technica issues which provide the background

20 for the report are shown on the nexc slide. As you might
,

2t recall, there were four.
.

'

22 The first issue had to do with the chemical f orm

23 of radio iodine under accident conditions -- is it cesium
24 iodide with Lts properties, or is it elemental iodine?

25 The second issue dealt with, if indeed it was
,

|

|

|
l

ALCERSCN 6'EPCRTING CCMPANY. INC.
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1 cesium iodide and not elemental iodine, would this mean tha t j

1
'2 the iodice release was perhaps over estimated, and possibly

3 by orders of magnitude.

4 Thirds if indeed it were cesium iodide, would the

5 ASFs be effective for the actual iodine behavior, rather

6 than elemental iodine.

7 Finally, are the source terms,namely, the aerosol

8 source terms which include all of the fission products that

9 vere used in past risk evaluations, perhaps one to two

10 orders of magnitude greater than that which might be

11 realistic for coramelt accidents.

12 COMMISSIONER AHEARNEs What is ASF7

13 ER. SI1BERBURGa Accident Safety Features.

14 The next slide please.

15 The technical scope of our studies described in

to the report ' included cccident sequences and then a number of
'

17 areas which if one were to trace the sequence of an accident
.

18 of fission product released in transport through the systee,

19 one.vould be going from release from the fuel in the core,

20 associated chemistry 1.nvolved at that point, transport in

21 the reactor cooling system, transport in containment,

22 through containment, and then the consideration of h'ov the

23 engineered safety features would perform under these
~

24 conditions.

25 Under accident sequences, we chose accident

*
ALDERSCN REPORTING CCMPANY. INC.
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1 sequences of the following types We started with very lov

2 releases at terminated 10CAs to various degraded core

3 accidents, such as THI II, such as partial melted accidents

4 where the accident was then terminated, and finally the

5 coronelt accidents that are considered traditionally in
'

6 WASH-1400, typically the ones that dominate risk.

7 I want to point out that as one traces through

8 these various areas, in a number of cases we actually

9 performed calculations and studies that vent beyond what was

to the state-of-the-art at that time. A number of additional

11 studies ware done specially for the report that vent just

12 beyond the data base, using the calculational tools that we

13 have.

14 I also want to point out tha t e ve n though the re

15 appears to be a lot of time spent on the chemistry of cesium

16 iodide, probably ilecause one knows more about those than the

17 other fission products., we nevertheless dealt with the other

18 fission products in terms of the aerosols, which is when the

19 solid fission products would be likely to behave during any

20 accident sequence as we move out. So, again, I just want to

21 note that to that extent the other fission products were

22 covered.
'

23 Mext slide please.

24 A number of people looking at the report at a <

25 quick glance and perhaps others might be led to believe that

ALDER $cN AEPoRTING COMPANY,INC,
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1 again most of the cal'culations represent a repeat of

2 W ASH-1400.

3 Again, I want to note that this was not the case,

4 a shown in this slide, from thermal hydraulics to fission

5 product release estimates f rom nelting f uel and fission

6 product transport in the various systems, the report

7 represents a significant extension beyond WASH-1400

8 sethodology, not onII in data base relative to aerosols, but

*
9 certainly in the methodology that was used. Although, as

10 rou will see later, I certainly do not want to leave the

11 impression that the methodology is by any means at this

12 po_nt f ully developed or verified.

13 The next slide please.

14 The first summary of our major findings on this

15 slide pertain to findings and conclusions relative to the

16 chemical of iodine' and how it night impact iodine release.

l 17 We found that we would expect, based on the studies, that

18 casina iodide as ve noved evar f rom the core to the primary

19 system, towards the containment, that the conditions

20 atte9 dant to the accident, based on chemical thermo dynamic

21 calculations, cesium iodide v]uld be expected under those

20 conditions.
-

23 We then proceeded from that point and looked at
|

24 how cesium iodide and lodine might behave when one now took!

25 into account that particular fact and looked at a variety of

2.

1

ALDERSoN REPCRTING CCMPANY,INC.
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1 accident sequenc;s.

2 If the transport is through a water bounded

3 primary system, basically like the THI II, we ~would expect

4 very low iodine releases regardless of the form. In either

5 case, one would expect a low release.

6 We found that for some severe accident, there

7 would be a high retention in the primary system for cesium

8 iodide and, hence, a low release of iodine into the

9 containment.

10 For other sequences, our calculational procedures

11 found no difference. I want to coint out, particularly here

12 and in the next slide, that there are large uncertainties in

13 the calculational procedures that are being used here, in

14 the calculational models. So some of these effects may

15 indeed be masked by that, but it is that area that is one of

16 the n.jor subjects of our fission products research

17 program.

18 CHAIRHAN HENDHIE4 What sequences would you say

19 don 't af fect the retention?

20 ER. SILBERBURGa The sequences here where the

21 temperatures of the primary system surfaces are high, higher

22 than other sequences, perhaps like TH1B prise.

23 COHEISSIONER GILINSKYs You are talking about fuel

24 temperatures?

25 58. SILBE3 BURG Primarily surface tempe- cures..

ALDUSoN REPORTING CCMPANY,INC.
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1 In other words, as we nove away from the core, looking at

2 opportunities for the cesium iodide, because of its low

3 volatility, to deposit in the primary systaa, aJay from the

4 core and in the primary system.
.

5 CHAIRMAN HENDHIE Those have to be dry sequences,

6 don't they?

7 ER. SI1BEHBURGs Yes.

8 HR. ROSSs The sequence that Hel just mentioned
,

9 for PWR, the primary system would be boiling dry
i

to intermittently through the relief valve, and the primary

11 pressure would be oscillating between 2400 and 2500 pounds,
;
'

12 depending on the system. There would be a lot of core

13 damage as the liquid level boiled down passed the top of the

14 active f uel.

15 So there would be a lot of fuel damage where the

is only .hing above the fuel to the release point would be

17 vapor, super-heated vapor. Under those conditions, I would'

13 say the metal temperatures would be around 600 degrees

19 Fahrenheit, give or take a bit, depending on what the
.

20 super-heat temperature was.

21 If you follow that sequence far enough, there is a

22 point vnere the ne'It would drop into the vessel and on down

23 to the vessel, but there would be substantial f ailed fuel

24 while the primary metal surf aces were st ill hot. But then

25 once the vessel f ails, there would be a big decompression

ALosasoN REPoMUNG COMPANY,INC,
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1 and an influx of cold water from the core flooding tank

2 system. I think it would be dependent on before or after

3 vessel f ailure, you would get t's differont ansvers.

4 But that definitaly would be a dry release except

5 for steam. ,

6 CCHRISSIONER GILINSKT: Do you have any sense for-

7 the size of these two classes? Is one significantly smaller

8 than the other, or do you regard them as in some sense

9 comparable?

'0 'ER. BLONDS From a very cursory analysis, and this.

11 at this point would have to go into auch more detail, but

12 from a very ' cursory analysis, there are still sequences

13 which give very large releases and the probabilities are not

14 significantly modified from what our previous practice sould

15 be.

16 CHAIHHAN HENDRIE: Of tha basis of what?

17 ER. BLOND: Of groupings of accidents.'

18 CHAIRHAN HENDRIEs On the basis of calculations as

19 done for this study.

20 ER. BLOND: Yes.

21 COHMISSIONER GILINSXYa What is it that is not
'

.

22 modified'?
'

23 ER. BLONDa The probabilities associated with

24 various categories or melts of radioactive satorial which

25 could be released.

ALDERSON REPCRTING CCMPANY. INC.

_ _ _ _ _ _ _ _ . . . _ _ _ _ .
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1 COMMISSIONER GILINSKY: Looking at all sequences

2 in the aggregate?

3 ER. BLONDS Yes.

4 CORRISSIONER GILINSKYa Some have moved up, and

5 others have moved down , or perhaps some have moved down, but

6 it did not affect the total significantly?

7 ER. BLOND Not significantly.

8 COHHISSIONER GILINSKIa I see.

9 Let me ask one more question. This is because

to there wasn't auch change to the iodine calculations, or'

11 because there are otner radioactive --

12 ER. BLONDa There are still dominant sequences

13 which just have not been ispacted.

14 CORRISSIONER AHEARNE4 You are sa ying , it would

15 have to be in sequence three?

16 ER. BLONDS Yes.

17 COREISSIONER AHEARNEa You are saying that those

.

18 sequences in that third category, there are still some --

19 ER. BLOND: Which are dominant in, terms of the

20 probabilities. But, again, this is a very preliminary look

21 that has been taken. It will be design dependent in' many

'

22 vars.

23 COHHI3SICNER GIIINSKY: Let me ask you this. What

24 if iodine were removed from the problem entirely, what would

25 he the effect?
.,

ALDet$oN REPORTING CCMPANY. INC.
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1 ER. BLOND: We do have a slide on that.

2 COH5ISSIONER GILINSKY: Okay, we can wait for

c 3 that.
'

4 EB. BLOND: We can bring it up now, if you would

5 like.

6 CHAIRHAN HENDRIEs Why don't we get to it during

7 the course of the presentation?

8 HB. BLONDS Okay.

9 CHAIRHAN HENDRIE If we get too far afield here,

to ve vill lose the thread of Hel's discussion.

11 Nd. SI1BERBURG The final point here is that if
;

12 retention in the reactor coolant system were not influenced'

13 by chemical form, then we were just dealing with how it

14 behaved in containment, then for early containment f ailure

15 type risk dominant sequences, again we would expect no

16 difference because cesium iodide now being a solid and

17 working along with the other aerosols, there is not enough

18 time for early containment failure sequences to allow the

! 19 ceslum iodide to be removed by the aerosol.

20 In other words, aerosols, you need lots of then

|
21 but you also need time, and particularly when you get into

.

' 22 the larger the building, the longer the time, so the larger

23 the space.

24 CHAIRHAN HENDRIE: Why do you assume the cesium

25 iodide is in aerosol form in the containment 7
.

ALDERSON REPORTING COMPANY,INC.

400 VIRGINIA AVE., S.W., WASHINGTON. O.C. 20024(202) 5'4 2345
- - . . ~ . - . - . - - - - - . - . - . . - . . - - - - - . - . - - . . , . , - - . - - . . . . . . . - - - - - - - - - -



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

_

. .

.

13

1 HR. SI1BERBURGs The' temperature in the

2 containment is low enough, compared with the vapor pressure

3 of cesium iodide, it should be in a condensed state at that

4 point. It should be a solid at that point.

5 CHAIRHAN HENDRIEs Ies, but that suggests to me

6 ; wry rapid plating out on the assorted large surf ace area at

7 lower temperature in the containment, rather than all of it

8 sis ply magically becoming aerosol.

9 Hn. SILBERBURGs The competing process of plate

to out is certainly there, but it turns out, again because of

11 the large surface, to volume ratios involved for the building

12 versus the aerosol, it would prefer to go to the aerosols if

13 there are enough of them there.

'

14 CHAIRHAN HENDRIE Enough of what?

15 HB. SI1BERBURC If there are enough aerosol
'

'

16 surfaces, large enough . aerosol concentrations for the cesium

17 lodide to deposit, to agglomerate along with the other
*

18 solids. We h' ave had calculations that have shown that if

19 you valt for plating on surf aces, it is generally much

20 slower than the nominal aerosol regime that we are dealing

21 with here.
-

22 COHNISSIONER ANEARNE: There are experiments?

23 HR. SI1BERBURGa Yes.

24 This is quite a background in that aspect of the

25 problem.

ALDERSoN REPORTING CoWPANY. INC.
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1 COMMISSIONER AHEARNEa You have experiments with

2 cesium iodide in that temperature?
l

3 HR. SI1BERBURG4 Not with cesium iodide, not yets
;

:

4 but other aerosols that would behave similarly, just looking 1

5 at aerosol physics in general. The experiments that you are

8 discussing are those that remain to be done, but ther

7 certainly a re isportant. For example, we have seen that

8 with sodium iodide.

9 let me move on to the next slide, which deals with

El a summary of findings that are related to aerosol behavior,

11 which was the third background issue.

12 Here, again, we find that certain accident

13 sequences that were stu. died in the reactor safety study,

14 indeed may have been overestimated, tha t is , the release of

15 fission products and, h ence , the source terz may have been

to overestimated because of additional attenuation within the

17 primary system.

18 taain, I want to point out that this was a very

19 preliminary calculation done late in the study, using some

20 of our aerosol tools. But there are large uncertainties

21 here because the methodolo~gy that v,e are developing for the

22 primary reactor coolant'systen has to couple the aerosol

23 models and therno-hydraulics and other physical properties

24 together. This is currently in process, or currently

25 s tarting.
.
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1 We 'made, if you will, some artificial calculations

2 to see, what if we had lots of aerosols and lots of time or

3 little time in the primary system, and we get two different-

4 resu'ts. One, namely, where the steam flow rates are low,l

5 there is. high residence' times and. high aerosol

e concentrations in the prisary system, likely to get

7 glomeration, larger particle growths and se ttling in the

8 system.

9 In those sequences where the residence times are

10 low, again this very simplified calculation would indicate

11 that there would be no or little retention of aerosols, and
'

12 under those. circumstances, for those sequences, we would

13 find that they generally agree with the Reactor Safety Study

14 estimates.

15 Finally, I think it is important to point out that

16 for those conditions where the containment is intact, and

17 the containment engineered safety features are operational

18 like the sprays, we would expect extremely high attenuation

19 f actors, indeed greater than 10 to the 5 th for severe

20 accidents.

21 The next slide please.

22 CHAIRHAN HENDHIEs Is it clear that the same is
'

23 not the case where containment leakage is going an?

24 Containment failures come in various forms, but the likely

25 ones are the development of leakage paths through open

.

ALDERSON REPCRTING COMPANY,INC,
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1 cracking in concrete and tears in liners. So that the

2 leakage paths themselves are not big holes but rather

3 probably a substantial number of f airly narrow apertures. I

4 think in that kind of case, you once more get pretty high
. .

5 attentuation f actors.

6 HR. ROSSa Yes.

7 ER. SI1BERBURG For those conditions, we would

8 expect high attenuation factors. Defining those conditions

9 is related to the subject that we refer to later as

10 containment failure modes, and some work is going now in the

11 research prograa just started.

12 That is, if one can define the failure modas and

13 get some feeling for those in terms of containment rest.anse
(

14 and locations, then one may be able to take credit irr the

15 leakage path attentuations that you refer to. But this,

16 again, is in the ver' ear 1T stage because of the difficulty

17 in defining just how big was the break for containment

4

18 f ailure,

19 On the next slids, we find a suasary of the major

20 areas of uncertainty and limitations in both the data base

21 and the sethodology. Many of them we have already referred
~

22 to in the discussion tod'ay.

23 These same areas of uncertain and limitations are .

24 the same areas that are now being addressed in our research

25 program and being given emphasis. There are some other
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1 areas. For example, the effect of sup'pression pools on
|

2 trapping, we think that is another very important area.

3 We have been having discussions with the General

4 Electric people, and they indicated that they may wish to do

5 some work in this area, but this is still at an early
.

6 stage. Again, we would certainly encourage that type of

7 work. That is another area where potentially large aerosol

8 attenuation could occur.

9 Again, I have noted here containment failure modes

10 which was a question that you raised.

11 The follow-on studies that we have identified from

12 the report and the review of the report, the ones shown

13. here, by near .ters we mean that we expect that we can get

14 them done within the 12 to 18 months, in a timeframe that is

15 consistent with and responsive to the early phases of the

to rulemaking process.

17 What we will be doing is upda ting the source ters

18 estimates for a range of accident sequences in trying to
,

19 define the level of uncertainty. What we will be doing is
.

20 coupling the analysis as best we can with the tools

21' available, while the rescarch program is ongoing, trying to

22 improve these tools, starting with release from the fuel,

23 working down to the pria'ary system, and into the containment

24 -- what we call the coupled analysis -- so that we vill have

25 what we think is a best estimate to this point.

~
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1 Ee did not have sufficient time during the course

2 and the timeframe of the study to do that coupled analysis,

3 but we believe that it is very significant.

4 C011HISSIONER AHEARNE Mel, you used the phrase

5 just now, and it is in the SECY paper, "in a timeframe

6 consistent with the rulemaking schedules." Could you be

7 acre specifics do you have some timeframes in sind for .

8 developing the source tera estimates, and so forth?

9 ER. SILBEBBURGs The timeframe for the updcted

10 source term would be about T2 to 18 sonths, and that is what
'

11 I meant by " consistent with" the f rent-end of the rulemaking

12 process, as I understand it. These are the degraded core

13 cooling, miniana engineering safety features, siting, and

'

14 emergency planning.

15 3R. HOSS: Consissioner Ahearne, let me bring you
.

16 u p to date on what had been called the "long Ters Hule" at

17 one time.

18 There was a steering group that has a life of

19 about six acnths, the Dagraded Core Cooling Steering Group,

20 and it issued its report to EDO last month. One of the
|

~ 21 enclosures of the report was an action plan that was

22 supposed to be an effort that would help produce at least

23 the rudiments of a rule, that would help decide whether we

24 needed more prevention or more aitigation, or both, and , if

25 so, for future plants or for present plants.

.

P

I
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1 We are in the process of ongaging Sandia to do

2 some work consistent with the action plan that was in that

( 3 report to EDO. The work, I believe, will start in June and

4 it will take about seven or eight months. _

5 It is supposed tm study in a systematic way

6 different ways to reduce risk by preventing coronelt,

7 different ways to reduce risk. by sitigating the effects of

8 coronelt, and looking at the cost cf ti.cc different ways,

9 including the features not yet incorporatec anywhere, such

to as core catchers.

11 We believe that work will help us in mid-82 to

12 focus on the rule. I can only surmise that the complete

13 rulemaking, for which we have comments from the advance
(

14 notice proposed rulemaking, is several years away. I would

15 be surprised if it. vere completed by 1984 or 1985.

to Some of the technical bases for this rulemaking

|
17 vill be needed on the time scale that Mel was talking

18 about.

19 I don't believe we have a precise date as to when

20 ve would come back to the Commission with a proposed rule,

21 but it will not be in the next 12 months, it will be af ter

22 that.

23 CONNISSIONEB AHEARNE. The updated source ters

j 24 development is that something separate from the Sandia

25 effort?

-

| .
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1 ER. BOSS: Yes. One of the features to be studied

2 in the Sandia study would be a filter vented containment,
'

3 how much does it cost and what does it do to rsduce risk.-

4 In order to do that study accurately, one would need ts knov

5 what is the chemical specie subject to being filtered and

6 vented. So it is att interactive piece of work, but

7 contractually it would he separate.
,

8 COHNISSIONER AHEARNE: The updating of the source

9 term is being done under a single effort?

10 HR. Si 3ERBURGs It is being done within one of

11 our on-going research programs.
.

12 CosdISSIONER AREARNEs Is it a separate contract

13 to someone?
,

14 ER. SIIBERBURGs Part of it would be part of their

15 on-going work, part of their tasks.

16 CONEISSIONER AREARNE: Being done by?

17 5R. SILBERBURGa At this point that would be done
|

| 18 by Battelle-Columbus.

19 COHNISSIONER AHEABNE: It has not started yet?

20 ER. SI1BERBURG4 It vill be starting soon.

21 ER. ROSS: The Sandia work that I as talking about
,

22 has not been started.

| 23 COBHISSIONER AREARNE: You expect the

!

24 Battelle-Columbus work to finish somewhere within 12 to 18

25 monthis?

-
,

!
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1 HR. SI1BERBURG4 Yes, on this subject.

2 ER. HINOGUE: Commissioner Ahearne, if I say. |

[
3 There is a related rulemaking that has not been discussed,

4 which is on an earlier time schedule, and that is the

5 demographic siting rulemaking, which is required by

6 statute. That is a much more manageable problem,.and that

7 is on a time scale that we look.to come to the Commission

8 with a proposed rule at the end of this year.

9 That rule would not deal with many of the issues

to discussed here, but it certainly would deal with the

11 elimination of the TID 14844 model and with an assessment of

12 protective action capabilities as they would relate to

13 different scenarios strictly in relationship to demographic

i
14 f actors. He were required to do that by legislation last

15 yea r. It is a manageable subset that is on at Ja rlie r

to timef rame, and on which a great deal of work has already

17 been done primarily by Sandia.

18 ER. SILBERBURG The main point here and on my

19 nex t slide --

20 COENISSIONER AHEARNEs Before you get to the next

21 slide. Bullet one was Battelle-Columbus. Bullet two?

22 ER. SI1BERBURGt Bullet two would also be

23 Battelle-Columbus in terms of identifying the sources of

24 uncertainty from the specific calculations that they have

25 made for the updated source terms.

.

%
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1 COHNISSIONER AHEARNE: So, then, that would take

2 longer than the 18 months?

3 HR. SI1BERBURG It would be done in the same

4 timeframe, as it is basically a subset of it.

5 The same source terms then s11ov us to proceed to

8 the third iten, which is again updating the radiation source

7 terms for safety related equipment and instrument

3 qualifications under post-accident environments, which would

9 follow on from that.

10 Finally, we will conduct as detailed review as we

11 can of the past reactor accident experiences in the context*

12 of our modeling, and in the context of our data base, to see

13 whether or not there is we can get information that will

i
14 help evaluate the models for those situations.

15 COENISSIONER AHEARNE: You did not do that in

16 connection with this?

17 ER. SI1BEBBURG No, we did not do that. The 0771

18 report looked at past reactor accidents briefly. We did not

|
19 get into that in this report.

20 COHNISSIONER AREARNE: Any particular reason?

21 HR. SI1BERBURGs Just a matter of time and

22 p riority. .

23 COHNISSIONER AREARNE: How would you do this

24 review of past reactor accidents?

25 HR. SI1BERBURGs We will go back and --

-
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1 COHHISSIONER AHEARNE: I meant, will it be

2 internal staff, or contract?

3 NB. SILBEHBURGs It will be h~ contract.

4 CONHISSIONER AHEARNE: Do you have one chosen?

5 HH. SILBEHBURG We have not. Right now we are

6 trying to select one.

7 COMMISSIONER AHEABNEs What kind of a timeframe?

8 HH. SIIBERBURG4 Same timeframe.

9 COHNISSIONER AHEARNE: The 12 to 18 sonths?

10 MH. SILBERBURG Twelve to 18 months.

11 COHNISSIONER AHEARNE: All righ t.

12 HR. SILBEBBURG My next slide, again, shows two

13 levels of research in terms of a timeframe. The first, we

14 project additional research results becoming available prior

15 to the completion of rulemaking.

16 COHNISSIONER AHEABNE: In this case, by completion

17 of rulemaking, are you talking --

18 HR. SILBERBURGs In the context --

19 CONHISSIONER AHEARNEs We have just seen a

20 spectrum of ose year to five year.=.

21 ER. SILBE3 BURGS On the longer.

22 CONHISSIONER AHEARNEs Somewhere within the next

23 five years, you expect to get theae?

24 HH. SILBERBURG4 The first listing that you see,

25 ve see as a two to three year timeframe. The lower one,

.

%
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f1 which emphasizes the verification of the methodology, we see
i
|2 that as longer than three years, because they involve
|

3 considerable experiments that we have not done before.

4 COBEISSIONER AHEARNE: In thi. first category, are

5 these efforts that you already have under contract?

6 ER. SI1BERBURGs Yes. These are a part of the

7 on-going program that is in place now.

. 8 CHAIRHAN HENDRIEs Le t 's s e e . There appear to be

9 several sets of vuegraphs and hand-outs. He got his from to

10 back of the roca.

11 Sam, would you get the other Commissioners some

12 from the back of the roca, so that we are not unnecessarily

13 handicapped against the rest of the audience.
4 ,

14 COHNISSIONER AHEARNE: I don't think that just

15 getting slides would do that.
|

16 (General laughter.)

17 COHEISSIONER AHEARNE: Do you have contracts,

18 then, underway for the first set?

19 HR. SI1BERBURGs Tes, for the first set, and ther

20 are part of the on-going program.

21 Finally, on my last slide, I have listed here s

22 number of key areas for my long-range research program that

2s have a very strong and close relationship to the accident
.

24 source ters work.

| 25 These areas are closely related to the accident

-
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1 source tera work, and for that reason they are being

2 refocused and their emphasis is being re-evaluated in the

3 context of many of the conclusions and the findings of tnis

4 report.

5 As I noted earlier, we feel the report is a major

6 planning tool for our long-range research program in these

7 areas and, hence, we feel that in that regard it is very

8 important. There is a very strong interaction between these

9 programs and the accident source terms.

*

10 Thank you.

11 CORhISSIO' ''i AREARNE: Hel, you had this document

'

12 reviewed during a several day meeting?

13 ER. SILBERBURGs Yes, I should have mentioned

14 that. It was reviewed by the ACRS early in March. We had a

15 peer review group meeting on the 17th and 18th of Earch. We

16 then allowed the reviewers to provide written comments by

17 April 1st.

18 We received written comments from 27 reviewers,

19 over 160b pages of comments, very good, very worthwhile

20 consents, which we are addressing in our revision to the:

21 report. Also, we will be providing a summary in the report

22 of our responses to the et..aents.

23 COHNISSIONER AHIARNE: When do you expect that

| 24 document to be ready?

25 ER. SILBERBURG: We should be going to press the

-
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1 first week of June. So, depending on how long it would

2 take, in mid-June or the third week of June, it ought to be

3 available in hard copy.

4 COHEISSIONER AHEABNE: Can you give a sense of

5 what those comments were? Were they just a large number of

6 separate comments --

7 ER. SILBERBURGa Back to vuegraph No. A-15,
.

8 please.

9 The main comments from the re71ew touch upon many

to of the main points that I made, and many of the areas where

11 there are large uncertainties in the data base and the

12 methodology. I ha~ve listed what we think are the most

13 important at this point in terms of their impact. Most of

(
14 the comments were very specific, very technical, and not

15 general.

16 I think, basically, all the comments reflect the

17 bottom line that we have got a good sta rt, but we need lots

I
18 acre information.

1
'

19 COHNIESIONER AHEABNE: That was sort of where the

20 ACHS came out.

21 HR. SI1BERBURGs Yes, that is where the ACHS came

22 out .

23 HR. BOSS: We vill move to the companion report

24 now , starting with Walt Pasedac, discussing the regulatory

' 25 impact of NUREG-0771.
.

I
,
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1 HR. PASEDACs Would you put up the first vuegraph,

2 please. -

,

< 3 Tr_s companion report, in contrast to the previous

4 report that you just h,eard about, which I will refer to as

5 the technical bases report, was written by the staff, in

6 addition to myself, Roger Blond, from the Office of

7 Research, was one of the co-authors, and Michael Jankowski,

8 focaally from the Of fice of Standards Development.

9 The purpose of this report was to assess the

to impact of alternative source terms on past licensing

11 gracticu. That is, the question, has past licensing

12 practice resulted in any distortion of the design as a

13 result of past requirements, the impact on currently
,

14 regulatory requirements, and on future requirements as they

,

15 are contemplated now in the rulemakings.
|

16 May we have the next slide.

17 The areas that we considered in this report were,

18 first of all, a look at the historical development of source

19 terms in accidents or resulting f rom accidents. We started

20 with the f amous TID 14844 document.

21 We trie,d to examine the basis, and we saw that

22 there was some experimental information available at that

23 time, about 20 years ago. There was some accident

24 experience available which apparently had not been relied

25 upon, at least not e xplicitly, but quite apparent from the
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1 beginning va's a strong trend to attempt to be conservative.

2 So there was a philosophy to try to develop upper bound !

'' 3 source terms.

4 The current regulatory requirements, I will

5 address a little bit more in the following slides. We

8 looked primarily at the impact of this new information on

7 source terms or any changes in assumptions would have on the

8 current staff practice.

9 We took a look at the recent developments. We did

to examine the THI experience-, as well as some other accidents

11 for which we had a little bit more information. In general,

12 there is very little hard data on accidents, and we found

13 this to be true for THI as well.

14 The fission product release information that you

15 could derive from THI is virtually inconclusive, by that I

16 nean, if we Look at the staff's calculation of this kind of

17 an accident.
.

18 We had published, prior to the accident, cf

19 course, an environmental report which discussed accidents

20 and supposedly treated them in a realistic way in the safety

|
21 e valua tion , which of course is done in a very conservative

22 var, so the values used in these two evaluations very neatly

23 bracket to the T5I experience on the upper and on the lower

24 sides, and THI is somewhere in-between the environmental

25 statement analysis and the safety analysis.
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t We took a look at how this information would

2 affect the rulemakings. By that I mean, the rulemakings on

3 siting, on the minimum engineered safety features, and the

4 degraded core, as well as the emergency planning

5 rulemaking.

6 For our technical information in this report, we

7 relied primarily on the technical bases report tha t you have

8 dust heard about.

9 Could I have the next slide.

10 In addressius the current regulatory requirements,

11 we tried to identify the J1 aces where source terar from

12 accidents come into play, and they do affect the whole

13 concept of the current regulatory requirements, namely, the

! 14 defense and depth approach starting from design and going to
|

,

|
15 the operation of the plant, the siting, and the last

!
16 back-up, the energency planning requirements.

On this slide, I have listed some of these17 -

18 criteria which are on the books or in reports and regulatory

19 Guides 2 and they are discussed in greater detail in the

20 report ,

- 21 The one thing that we paid particular attention

22 to, and which I will refer to later, is the design cf

23 engineered safety features and how this would h, offected by

24 changes in the source tera assumptions.

25 As you know, the way in which the staff applies

|
|

)
|
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1 these criteria is to postulate a set of design basis

2 accidents. If you will look at the next slide, you will

3 find a description of how one would characterize design

4 basis accidents.

5 They tended to be conservative, at least we think

6 they are conservative in the way in which we postulate

7 them. They are usually non-sechanistic. We don.'t say how

8 it happens,'we just say that it happens.

9 They are also characterired by looking at or

to emphasizing one part of the whole problem, rather than

11 looking in detail at all the aspects of the problem. So we

12 have, what I call here, surrogates, and the iodine is one of

13 those surrogates.
,

14 We look in great detail, or have a lot of

15 requirements concerning the calculation of iodine release

16 and behavior following the accident. For example, when we

17 consider aarosols, we have none, and that is based on the

18 cssumption that is made that as long as we take care of the

19 iodine, we will have taken care of protecting against

20 ascosols as well.

21 The kinds of accidents that we postulate, I have

22 given a few examples. There are smaller events, like a fuel

23 handling accident, or a steam generator tube rupture, and

24 then an upper-bound loss of coolant accident, and even there

25 ve have different loss of coolant accidents postulated.

~
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1 There are some postulated for energency core cooling design

2 purposes.

3 The one that I as referring to in this discussion

4 is the first one, the siting DB A in which we postulate a

|5 release nf 100 percent of the noble cases, and 25 percent of

6 the iodines available for leakage from the containment, and

7 no aerosols, as I indicated. Of course, we do assume tha:

- 8 the containment stars intact.

9 When we try to now fit this new information that

10 is available in the technical bases report into this concept

11 of how we treat accidents, it doesn 't really work very
.

12 w ell.
'

13 He have tried to just look at what would happen if

( 14 you substitute cesium iodide wherever elemental iodine

15 appears, and it does not make sense if you do that, partly

1e because these accidents are postulated and they are

17 hypothetical, so that the conditions do not match

18 necessarily those which would have to exist in order to have

19 cesium iodide.

20 For example, Mel mentioned that the cesium iodide

21 would tend to be in an aerosol fors, and it would tend to

22 associate with aerosols in the containment. Well, we have

23 no aerosols in this accident, so we don't know how to treat

' 24 cesium iodide in a design basis accident concept.t

25 He very early realized that there was no way to

..
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1 fit this into the existing structure. So what we did was to

2 look at what you have to do in order to take account of this

3 new information. This is what you see in the right-hand

4 column.

5 We realized that you would have to specify a

f 6 spectrum of accident conditions, and you would have to'

.

7 analyze tha different accidents, hopefully on a realistic

8 basis, mechanistically, and you would combine their

9 importance in a' probabilistic method.

10 For the sake of the discussion, we have postulated

11 five groups of accidents, which are described in greater

12 detail in the report, which could~ accomplish this purpose.

13 In this accident spectrum, we could, then,

k 14 realistically determine the curies released, th e

f 15 temperatures sssociated with it, the oxidation potential,

1
16 and so forth, so that we could then determine what the form'

17 of the lodine and the other fission products would be.

18 If vo were to consider such an accident spectrum

19 Cather than just a single design basis accident, one obvious

20 question is what would happen to the engineered safety

21 features which were designed for that single design basis

22 accident.

23 We have taken a pretty good look at that, made a

24 careful examination of that issue.
1 ----

.. ...
-

*

__
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1 On the next slide you see a summary of our finding

2 on that issue. We have looked at the engineering safety

3 f eatures that are listed on the lef t.

4 The slide that is titled " Summary of ESF

5 Effectiveness," and I believe it is listed in the handout,

6 sir, if you would look at your papers I will discuss it from

7 there.

8 There are several engineering safety features list

9 on the lef t. We have examined containment of Course as the

10 primary one, the contrinzent spray, suppression pocls, ice

11 condenser and so forta. In each case we have looked at what

12 would happen and how effective would that system be.

13 COBEISSIONER AHEARNE: How do you acasure

;

14 effectiveness in this?

15 ER. PAFEDAG4 The measure of effectiveness is how

to well does it perform by comparison over this design basis.

17 You know, all of them are very effective for the design

18 basis accident because that is what they were designed for

19 by definition.

20 So we looked at their effectiveness under

21 conditions which could go on either side of that design

22 basis for different accidents in the same category and for

23 more severe accidents all the way thrugh that spectrum of

74 accidents that we have discussed which ranges f rom small to

25 severe.

~

w
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1 CONHISSIONER AHEABNE: Some of the accidents you

2 looked at could be characterized as beyond the design basis?

|-
3 NH. PASEDAG: Yes, definitely. Yes. The other

4 thing that we looked at was how the effectiveness would

5 change if ve. vere to assume cesius iodide rather then I ',
2

6 for example, or if it were to include aerosols in the source

7 ters. .

8 Now, I have characterized the eff ectiveness of

9 these various engineering safety features and I have given

to an indicator here for the range. By that I mean how far can

11 ve go beyoad the design basis before this systas ceases to

12 be very eff ective? Sc that is what I mean by range.

13 We found that the containment of course is highly
'

(
14 effective. The range is high and this is taking into

15 account the recent information concerning steam explosions.

16 Prior to that perhaps the range would be a little bit less,

17 prior to these recent findings concerning the likelihood or

18 reduced probability f or steam explosions.

19 We found also that containment sprays, suppression

20 pools and ice condensers are all very highly effective even

21 if you go beyond their design basis. For example, a

22 containment spray system is designed to remove iodine, but
~

23 it also removes very effectively aerosols, cesium iodide and

24 any of the other fission products. This would be true

25 whether or not the containment is entirely effective whe the r

-
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1 we postulate some containment failure Jr not.

2 So the range is also very high. We can go var

( 3 beyond the design basis and that system will still provide ,

4 high prtection against the fission products.

5 The same is true for suppression pools and ice

6 condensers, although these systems were not specifically

7 designed for fission product removal primarily but heat

8 removal as the first design basis. Neverthless, they are

9 effective and they are essentially passive systems. So

10 their range again is very high. You can postulate more

11 severe accidents and they will still function.

12 Some of the other engineering safety features

13 which we currently have on current plans such as a secondary
(

14 containment, the reactor building for example on a boiler,

15 filter systems in the auxiliary building or main steaaline

16 isolation and our bleed. collection systems on boilers, these

17 we have marked medium in ef fectiveness in range because the r |

18 are effective all right but they treat primarily one leakage

19 path. If you postulate a different acciden t that would

20 bypass that leakage path, then of course they would lose

21 their ef fec tiveness.

22 The one system that l's marked with a low
l

!'.?3 effectiveness and a low range are internal containment
|

24 recirculation filters, charcoal filters that is, which 49
|

! 25 have ou only a very few of the older plants. !

l
,

i
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|
1 These systems are designed for iodine removal and

!

2 if you postulate the iodine to be in a cesina iodide form,

3 for~ example, then charcoal filters would not be very

4 effective, of course. So this particular system would not

5 be effective beyond its design basis. However, that system

6 is not used by itself. For example, we have a containment

7 spray system in conjunction with this.

8 So when you take the whole package of engineering

9 saf ety features, it turns out that they are quite effective

to against fission products other than iodine and for a vide

11 range of accidents that you could postulate, not just a

12 design basis. .

13 So our findings could be summarized like this.

(
14 The currect practice of single design basis accidents'

15 postulated for siting and engineering safety feature design

16 cannot really accommodate the new information that was

17 generated in a technical basis report concerning source

18 terms. In order to do that you would have to postulate a

19 spectrum of fission product releases under various accident

20 conditions..

21 The current set of the regulatory requirements for
;

| 22 protection against iodine releases has resulted in effective
4 23 protection against other fission products as well as I just

24 described.

25 C05HISSIONER AHEARNE: Icu say all fission

.

h
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1 products?

2 NR. PASEDAGa Yes.

3 COMEISSIONER AHEAREE: You are pretty confident?

4 ER. PASEDAG: Yes, because they would be either

5 aerosols or in a vapor form.

6 I perhaps should be careful there. The one area

7 where our requirements might have to be re-examined is with

a respect to the fiss.'.on products in the sump water. We have

9 not postulated any aerosols in the old TID source ters

to beyond one percent which is assumed to be in the water and

11 that would have to be re-evaluated.

12 The recessendations which are contained in this

13 report are summarized on the next slide.
,

14 The first is that we need to develop a mechanistic

16 spectrum of accidents and source terms for the f uture

16 regulator) requirements in order to take into account the

17 information that we now have.

18 COHEISSIONER AHEARNE Well now, how far would you

19 be planning in that recommendation in carrying this

20 mechanistic approach, going back to specific failure

21 sequences and then calculating down the line given t,his

22 particular sequence and then this is what kind of a source

23 ters would be expected?

24 ER. PASEDAGs Yes. It is more or less what was

25 done in this technical basis report. Obviously there are an'

At. DER $cN REPCRTING CCMPANY. INC.
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1 infinite number of squences you could postulate so you have

2 to sort of group them as was done in WASH-1400 and we have

( 3 suggested a grouping in this report as well.

4 MB. ROSS: The framework for that work should flow

5 from the minimum engineering safety features rulemaking.

8 That would be an ideal time to decide whether the sprays ans

7 filters and other items generally under the umbrella of GSF

S need supplemental criteria or whether the existing criteria

9 are adequate.

10 CONNISSIONER AHEARNE How are you going to go

11 about doing this first stuff?

12 ER. ROSS: We had it planned, and when I say "we"

13 I as referring to the degraded cooling steering group, that

( 14 the NESF, the minimum engineering safety features process,

15 would have to go hand in hand with the long-term rule on

16 degraded cores.

#

17 When I say " hand in hand," now wh ether they are

18 actually physically part of the same rulemaking process or

19 whether they are separate but equal in time, I don' t think
,

20 ve have decided yet. We will need a lot of information of

21 the sort that Nel was talking about on characteriration of

22 fission products, such decisions as if you have an internal

23 filter which portion of the filter is going to trap what,

24 and, as Walt said, in terms of the circulating activity,

25. wha t is the chemical form and how will it affect pumps

N.DERSCN REPORTING COMPANY,|NC,
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1 outside of containment and simp 1r things like radiation

2 damage on pump seals and leakage rates if these seals !

- 3 degrade. |
|

4 We don't have a precise plan. It is more of a

5 light, a dia light at that at the end of a very long tunnel

6 that looks like it will be time-vise parallel with the
.

7 degraded core rulemaking.

8 COHNISSIONER AHEABNE4 Won't this be a fairly

9 significant major effort?

10 HR. ROSS: I think so, yes.

11 COMMISSIONER AHEARNEs I would think you would

12 either need to allocate a large amount of NRC staff or else

13 have some f airly major contracts.
t
'

14 HB. NINOGUE4 The key first step in this is the

15 development both by analysis' methods and developing analysis

16 methods and experimental work to get a auch better handle on

17 complex transients and fuel behavior and fission product

18 behavior.

19 We have in the long-range plan and currently

20 underway a very extensive experimental program and methods

21 development program for the various computer codes to deal

22 with that. That in a sense is input into the risk

23 assessment work much of which is also going on concurrently

24 in terms of the developing methodology and the developing

25 techniques that are coming out of some of these complex
.

. .

| .

|
| .
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1 analyses of systass. All of this kind of comes together to

2 get a better handle.

3 The track by which I see this information feeding

4 into the rulemaking is through the medium of risk

5 assessment. We are developing the data base and techniques

6 to apply risk assessment as a tool to make the kind of

7 decisions that these gentlemen are talking about and

8 applying it to the design of plants and requirements for the

9 regulations of plants.

10 CONNISSIONER AHEARNEt Bob, I as missing something

11 then. That sounds like what you are saying is you have a

12 research program which has a number of individual pieces

13 which downstrema you can see beginning to mesh together to

14 give this underlying background.

15 I though t this was perhaps a more specific task to

16 really develop this spectrum of accidents laying it out in

17 specific sequence from beginning events and so forth. That

18 sounds to se like it would have to be some actual contract
19 or project assigned to a specific group to develop.

20 ER. HINOGUEs A lot of that kind of stuff of

2,1 course has been done in the licensing process. These people

22 havs looked at some of the specific sites af ter THI.

23 CONNISSIONER AHEARNE: Crystal River.

1

24 ER. MINOGUE: I was thinking specifically of'

25 Indian. Point and Zion. That is a major piece of input and I
|

|

|
|
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* think it should be recognized as that. !

2 Similarly in the nearer term rulemaking on the

( 3 siting, it is the same kind of stuff only done in a more

4 generic basis looking at various accident sequences and

5 consequence models in terms of demographic capabilities.

6 That is all current activity that throws light on these

7 various scenarios. That is done before the longer ters

8 thing that we have just discussed.

9 COHNISSIONER AHEARNE: But is it your intent to

10 have a specific group either internal or external develop

11 something that would be this mechanistic spectrum of
.

12 accidents and source terms?

13 H3. NINOGUE: At different stages different

(
14 people. The inmediate answer is res. In terms of the

15 siting rulemaking it would be the group to which that is

16 assigned. Much of the work on that today has been done by

17 NHH and they f armed at lot of this out to Sandia.

18 I guess in the longer term we haven't quito

19 reached the stage of deciding exactly how we are going to

20 implement some of this stuff.

21 CONHISSIONER AHEARNE4 I guess what I am

22 concluding is that you do not intend to have any specific

23 document or set of volumes and end up saying here we have

24 gone through all this work and this is now the spectrum of

25 accidents and the sequence starting from these events and if

.
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1 those events happen these events happen, et cetera, et

2 cetera.

3 HE. HINOGUEa We may well do that but I don't have-

4 anything like that planned today. It is a very complex

5 structure that goes over a number of years. In fact, from

6 the very beginning not only.vithin the staff but from

7 outside a lot of people consented on the extreme difficulty

8 to assess such activitT.

9 CORMISSIONER AHEARNE: It sounded like a very

10 major undertaking.

11 COHNISSIONER BRADFORD. This work , incidentally,

12 really has its basis in the Reactor Safety Study and the

13 subsequent work.

14 COMMISSIONER AHEARNE: It sounded like it was

15 f ollo w-on wo rk .

16 COHEISSIONER BRADFORD: Well, in the subsequent

17 work the IREP questions all focus on this specific issue.

18 CONHISSIONER AREARNE: Roger, I am not questioning

19 that there is not a lot of work around that has bearing on

20 it. This sounded like you had said how we are going to pull

21 it all together.

22 ER. PASEDAG: Well, my last point there is tha t we

23 have been discussing the implementation of these

24 recommendations in the new rulemakings. We have gone a
.

25 little step f urthe r. We ha ve looked whether there is an

-
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1 urgent need to do something quickly now, to apply some

2 Band-Aids here or there, to prevent going off in our own
'

3 direction.,
,

4 We find' that there is really no urgent need for

S any interia measures prior to a consistent implementation of

6 these concepts through the rulezakings. This is based

7 primarily ou our finding that these past requirements are

8 inadequate or insufficient, as they may be judged, but

9 nevertheless have resulted in a pretty good set of safety

10 teatures.

It Now,.we thought that you would be very much

12 interested in .the impact of this information on the subject

13 of emergency planning and Roger Blond is going to address

(
t 14 t hat next.

15 CCHRISSIONER AREARNE: Before he starts, could I

16 just put a question to the side. At some point could you

17 ref er me to where in the documents I would find this set of

18 sequences that would show me that here are the ones with

19 still the high probability such that they continue to

20 dominate that are in your third category. You don't have to

| 21 do it right now.
l

22 (Slide presentation.)

23 HR. BLONDa One of the contentions which was

24 raised at the outset of the questions concerning the source

25 tecs was energency response and the impact that the source

-

_

|
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1 tern relook would have in this area.
.

2 The first slide is a slide that was presented to

3 the Commission in 1978 concerning the emergency planning

4 basis that. v'as devloped in NUREG 0396. At this time we came

5 to ths. conclusion that a spectrum of accidents was necessary

6 to be considered in energency planning and that we must go

7 beyond 'he design basis accidents in developing our

8 rationale and our basis for the energency planning questions.

9 As the slide indicates, we included the Class 9

10 accidents from the Beactor Safety Study explicitly in the

11 considerations of this issue.

12 As Hel has pointed out, the Source Ters Heport

13 essentially verified that there are a spectrum of events

(' 14 which can go from very severe to relatively benign which can
.

15 occur. The assumptions that we have been aaking in the

16 past, although there are large uncertainties associated with

17 them, we still at this point in time have to essentially use

18 the information that we have used previously and there is no

19 justification f or significantly reducing the source terms in

|
20 any substantive manner. The probabilities might change, but

21 even the probabilities we haven't found to be significant

22 reductions.

23 Concerning energency planning we have concluded

1

24 the follows

25 Concerning the zones, the emergency plannias zones
,

-

~
i

!
l
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1 tha t were developed as a part of NUBEG 0396 and the

2 considerations that we have seen f rom the technical bases,

3 ve can't at this point justify any changes to our

4 requirements.

5 For potassium iodide and the questions that have

8 been raised in this issue, the ques * ton of cesiua iodide

7 versus iodine emphasis that there are other fission products

S which must be taken into account in considering emergency

9 reponses, something that was in fact brought up at the time,

to and that comprehensive measures for public protection should

11 be the premier seasures that we focus on such as shelter,,

12 evacuation and respiratory protection.

13 I have an additional slide and if we want to get

14 into that we can.

15 As part of the emergency planning role, one of the

16 areas which was developed is the concept of emergency action

17 level. What we are saying in this area is that there are

18 instrumentation and diagnosis techniques which could be

19 impacted by the questions of the source term and that we

20 aust tailor our instrumentation and our diagnostic

21 approaches to the specific species and environments which we

22 would find through the spectrum of events.

23 Concerning the ra pid public notification system

24 which has been put into our regulations, we find that there

25 is nothing that will change the timing and the accident

-

9
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1 response characteristics that we found from the source tera
,

2 information and therefore we can't justify making any I

f
3 changes on that ba sis either. |,-

4 That summari=es our emergency response

5 implications.

6 COHNISSIONER AHEARNE: You have something here on

7 potassium iodide.

8 COHEISSIONER BRADFORD: Yes. To focus a little

9 more directly on the question of potassium iodide and the

10 source ters, it should be pointed out that potassium iodide

11 is only effective for iodine and blockage of thyroid and

12 that it is ineff ective f or other radionuclides such as the

13 cesinas and telluriums and rutheniums and for external
(
' 14 exposures which are a dominant pathway which cannot be

15 dismissed which further emphasi=es the need for shelter and

18 evacuation as very important public protection measures.

17 In addition, the questions of the source ters

18 brings to light that there are relatively sir. ply respiratory

19 protective seasures which. can be taken such ar| placing a we t

20 towel over your mouth.

21 COHEISSIONER AHEARNE: For how many hours?

22 COMMISSIONER BBADFORD: For the time required. Or

23 a gauze mask or something along tuese lines. These would

24 seasures would be more effective in reducing the inhalation

25 exposures than potassium iodide potentially would be. We

~
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1 would recommend that this be considered in our future

2 policies. It also emphasizes that there are large

3 uncertainties in the entire question and we recognize those.

4 Concerning potassium iodide and our current

5 policy, the iodine / cesium iodide questions don't really
i

6 change our perspectives on the issues. Given that you have

7 iodine we want energencT. workers and plant personnel to be

8 protected and it is not a bad policy to assure that this is

9 available at the site.

10 We have to assess the adverse impacts of potassium

11 iodide and this is being done through the FDA and the Bureau

12 of Had Health at thin time. We need more information on
.

13 distribution o * approaches and costs associated with the

14 potassium iodide program.

15 Concerning the reports, what we now hope to do is

16 publish the Technical Basis Report as in final form as Nel

17 indicated in the time fraza of early June.

18 What we would like to do concerning our regulatory

19 impact repore and NUBEG 0771 is publish it for public

20 comment. We know that there are many issues which we have

21 raised in the report which we would like to get feedback

22 o n . It really is a report that we have generated and we

23 need some more response and that is what we would like to do

24 at this time.

25 The remaining issues or points that are brought up

-
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1 on the slide are those which Hel brought out concerning the

2 specifics of the updated source terms, et cetera.

3 CHAIHHAN HENDRIE: This is a good place for your

4 question.

*

5 COHEISSIONER BRADFOBDs So rr y .

6 (laughter.)

7 COHNISSIONER GIIINSKY: Which question is that?

8 (laughter.) -

9 COHHISSIONEH BRADFORD We do have an additional

10 slide which will focus on the importance of the iodine.

11 COMMISSIONER GIIINSKYs That is the one about what

12 happens if there is no iodine.

13 COMMISSIONER BRADFORD: Yes.

!
14 In this slide we have tried to indicate very

15 briefly, and there is one section in the report which goes

is into significant more detail, the importance of iodine and

17 the other isotopes to the question of various consequences

18. which can occur during these accidents.

.19 If we look at iodine concerning the potential for

20 early f atalities and high doses from very large accidents,

21 it does play a fairly doeinant role. But it again is only

22 50 percent which is not a very big number if we think about

23 these things. Given the other isotopes and the concern from

24 then you will still have to worry about early fatalities

25 even if there was no iodine.
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1 COMMISSIONE3 AHEARNE: When you say risk here you

2 are now talking about the probability and the consequences?

3 COHNISSIONER BR ADFORD: ,No, this is strictly

4 consequences at this point.

5 COHNISSIONER AHEARNE: Assuming which set of

6 accidents?

7 CJHHISSIONER BRADFORDa Again it would be the

8 whole spectrum.

9 CONHISSIONER AHEARNEa So you are assuming all

to spectrum of accidents unweighted by the probability of the

11 accident?

12 COHNISSIONER BRADFORD: Yes, but in truth they are

13 dominated by the high release events.

14 HR. BERNERO: Excuse me, Roger. I think it would

15 be . worth while to describe how t!.st is done. You are

16 probability weighting. You.are just telling the computer to

17 take out the iodine and now recalculate the risk profile of

18 the plant. 'You look at the effects, early fatalities, and
19 what happened to the effects af ter. you artificially told the

20 com puter don 't count iodine contributions. So it is truly

21 risk. It is risk. It is probability weighted consequence

22 with an artificial change that you have made.

23 COMBISSIONEh BR ADFORD: As you can see in the

24 slide iodine in some cases plays very little role and in
,

25 other places plays a substantial role and f or other measures
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1 of risk.

2 CHAIRHAN HENDRIEs These calculations have built )
l

3 into it the sort of assumptions that have been there in good i

I
4 par t since W ASH-1400 days. That is, this is the same j

5 calculation that goes out and lays down a lot of other

8 fission products as a ground deposition layer and in Nhich

7 you then infer, you know, what short of people removal
'

8 assumptions are in here, for instance.

9 NR. B10NDs Again, that would influence the range
>

10 of impact that the specific isotopes would have and what

11 anchanisms you would allow for the people if you would

12 evacuate them or whatever. That would influence that range

13 of events.-
(

14 You will see in this type of order across that

15 many' spectrums of emergency response, for instance. The

18 iodine does come into play in approximately this type of a

17 manner. But there are many isotopes, as you have pointed

18 out , which enter into the calculation.

19 COHNISSIONER AHEARNE: The point I am trying to

20 make is not that thera are a lot of isotopes but rather that

21 these calculations and the indeed ,the whole conclusions that
22 rou and Walter are arriving at are tha t the other isotopes

23 as well as cesius iodide will in fact behave in the way that

24 they have been calculated to behave in the models used by

25 the staff over the past five years.

-
..
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1 COMEISSIONER BRADFORD: That is correct.

2 CCHHISSIONIH AHEARNE: One of the propositions

3 that folks have made to un is that there are in those models

4 an assortment of assumptions about chemical behavior and

5 aerosol behavior and what the pathways look like and what

6 the processes are in the pathways which in total are grossly
.

7 conservative.

8 So when you c'ae back and say, well, we have

9 recalculated and we don 't find any basis for change, I am

10 compelled to say, wait, you have done essentially the same

11 calculation that we did before. So, you know, you in effect

12 haven't dealt with the proposition and isn't it time to

13 re-examine those things.
.

14 Now, Mel is saying, yes, we are going to look at

15 those in the research program. Your conclusion is, and you

18 recognize those things, but your conclusion I must say

17 approaches the trivial. You did a certain calculation five

18 years ago sud got certain results and said, her, let's make

19 some rules on that basis. Now we come to today and we say'

,

20 let 's reconsider that. So you do the same calculations

21 essentially and get the same results and say, what do you

22 know, it is the same. I could have told you that three

23 months ago, Roger.

24 HR. PASEDAGa D r. Hendrie, I should point out that

25 in the Iechnical Bases Report it is not quite fair to say
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1 that we have used the same codes and the same calculations.

2 There was quite an advance in the state of the art of

3 calculating a fission product transpcrt.
1

14 CHAIRMAN HENDRIEs I must say that the peer

5 community I don't think would agree with you that in fact

6 there has been really the kind of consideration they had in

7 mind when they recommended the re-examination with regard to

8 the chemistry, the pathways, the aerosol properties and so

9 on.

10 Now, you know, nobody is saying that it is there

11 to be done and you just are negligent in not doing it. I

12 think there is a recognition that there is a lot to be

'

13 learned and so on. I as just saying that, you know, you

i' 14 don't surprise me with your results, although in some ways I
|

| 15 as a little depressed that one goes ahead and then throws up

{ 16 slides saying we have recalculated and there is no need to,

17 change.

18 Come on, the bases on which you did the

19 calculation haven't changed so I wouldn't have. expected the

20 rwsults to change.

21 HR. PASEDAGa I object to that a little bit.

22 CHAIRHAN HENDRIEs There is a trissing in there.

23 HR. PASEDAG: There is quite a bit of trimming.

24 We have taken all'of the information into account.

25 CHAIRHAN HENDRIEs You are still projecting some
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1 of the dominant sequences to lay down across the land really

2 splendid layers of materisl. You know, I have always

3 thought that those were q dassly conse.:vstive sorts of

|4 propositions and I still think so.

5 If there is one thing in the worle, that is' tough

6 to make, by God it is really tough to make an aerosol which

7 vill hand together and go down vind like a vapor. The

8 chemical warfare people, you know, used to labor just on and

9 on and on to make aerosols. And guess what? They would do

10 the pop explosion to create the initial conditions, you knov

11 simulate the bomb dropping and stuff, and all of their

12 carefully devised schemes would go up in the air and cose

13 down within a hundred yards.
,

14 You know, it is tough to make an aerosol that

15 hangs together. Now, that doesn't mean that it can't

16 happen. It does suggest that the cheerful assumption that

17 ve move to, probably not inappropriately at various stages

18 in our regulatory process, that ye know sort of the worst

19 can happen and it means that it is fair to look at that from

1
20 time to time as technical knowledge progresses.

What I guess you are telling me here is that your21 ,

22 look at at least a part of the current literature leaves you

23 feeling you would like to do some more work bef ore you do

24 very significant things with the nource terms for

25 accidents. I guess I can't object to that as a preposition.
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1 I think also that it is not just source tera

2 chemistry that is involved here. One of the propositions ;

~ 3 that in some fashion we have got to work on over time are

4 those accident sequence and pathway calculations.

You know, in WASN-1400 and still the way you5

| 6 calculate things in the code sequences TNI-2 is a

7 melt-down. ' That is that whole range of core damage events

8 is simply not treated. You lose certain engineering safety

9 features at low probability, to 'be sure. You lose certain

10 engineering saf ety features and that takes it on over into

11 nelt-down and melt-down then creates these conditions with
'

12 aerosols up in the cantainment.

13 ER. PASEDAG: Well, in this particular study we

14 did look at the TNI event and other events which would be
'5 say terminated by getting the ECCS to function and so

16 forth. We did not eliminate them. It is just that ther

17 tend not to be on the upper part of the curve as far as the

18 consequences go.

19 CHAIRMAN HENDHIEs Well, ther tend not to have

20 high consquences and hence tend not to be a dominant

21 sequences in the risk. Nevertheless, it surely must be true

22 that the enormous fraction of core damage sequences fall in

23 that category rather than in the everything vent to hell,

24 the vessel vent dry and you got melt-downs and you have got

25 these conditions where you would propose that you in f act
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1 substantial aarosols out of them. I don 't know quite how

2 that reflects in the calculations these days. I suspect it

3 isn ' t really reflective.,

4 .HH. PASEDAG: In the Technical Bases Report we did

5 analyze those sequences.

6 CHAIRHAN HENDRIEs Well, you have come to the

7 conclusion that certain severe accidents, cesium ' iodide may

8 result in higher retention of iodine and lower release and

9 so on.

10 HB. PASEDAGa Thw thing that is missing here that

11 ve have not looked at is the probability of these events and

12 that is something, as you point out, that needs to be done

13 nex t. He have just looked at the consequences, but we have

14 looked at all of them, not just the worst case assumptions
|

15 but we have looked at a THI-like sequence and other

16 sequences as well, some where the ECCS functions or

17 partially functions, and so forth.

18 COHNISSIONIH AHEARNE: What was the result for the

19 IMI sequence?

20 HR. PASEDAG In terms of the consequences?

21 CHAIEHAN HENDRIEs Yes.

| 22 HR. PASEDA04 That very little gets out as long as
1

23 the containment stays togethc . This is the point that Hel

24 had on his slide', As long as the containment hangs together

25 ve have tremendous attenuation. That is the conclusion.

|
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1 CHAIENAN HENDRIE: How well do you think it

2 modeled THI?

3 MR. PASEDAG Well, I think we did a reasonable

4 job in the thersohydraulics area.

5 CHAIREAN HENDRIE In terms of the iodine behavior

8 is what I had in mind particularly.

7 HR. PASED&G I think we have done a good job.

8 CHAIH5AN HENDRIEs Does it show much iodine in the

9 containment atmosphere at some stage or is that an

to intermediate result which is available?

11 HR. PASEDAG4 I don't know if that i's specifically

12 in the report I believe it is and , if not , it certainly

13 can be pciled out of the computer runs which we have made.

14 CHAIHHAN HENDRIE I see a standing staff seaber.

15 MH. PASEDAGs Dr. Dennings would have a better

18 answer to that.

17 ER. DENNINGs This is Rich Denning. We did look

18 at. what the airborne iodine concentration would be as a
|

| 19 function of what the assumed chemical form of the iodine

20 w as . In either case, whether it is elemental iodine or

21 cesium iodide, well, if it is cesium iodide you would expect

22 virtually no iodine to be airborne in the containment
,

i

| 22 atmosphere. If it is elemental iodine you would expect a

24 very small amount.

25 CHAIHEAN HENDRIEs Either of those would be

l

l
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1 consistent.

2 BR. DENNINGS: Either of those would be very

3 small. Actually when you look at the amount that was,

4 seasured you see probably a higher amount than you would

5 estimate from an elemental iodine because of the presence of

6 organic iodine. So that it is a very small amount.

7 Actually you would have a higher amount than you

8 would actually expect. If you assumed the only form is

9 elemental iodine you actually have a higher amount because

10 of the presence of organic iodine.

11 CHAIBHAN HENDRIE: Bob is next.

12 53. HINOGUE: I would like to make two general

13 comments on some of the points that you made, Mr. Chairman.

t

14 First, you ought to recognize that the scope of'

15 the study began with the question of iodine and we extended

18 it inten tionally to look at the other fission products.

17 CHAIRMAN HENDHIE: I understand that.

18 Furthermore , it was a 60-day wonder.

19 52. MINOGUE: One of the sador things that came

20 out of this is that we aust learn a lot more about the
.

21 behavior of the other fission products. And as we develop

22 that better data base, and there is an ongoing program to do

23 tha t, we can begin to feed that into the kind of analysis

24 that you are talking about.

25 The other point I would like to comment on is in

-
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1 the longer tera context of the degraded core cooling

2 rulemaking, it is certainly is our intention to look very
'

3 carefully at the whole range of accidents. We are not just

4 going to focus on the extreme cases where the core melts but

5 the whole range of accidents that involve any kind of core

6 or clad damage or activity release in an effort to develop a

7 better understanding of t a phenomenology and a better

8 understanding of the probabilities of releases.

9 I guess though that the point the staff is making
1

! 10 here is that nothing that came out of this stud 7,

.
11 particularly with relationship to the issue of iodine that

1
-

12.was raised would suggest that we need any Band-Aids. In

13 f act, that is the tern that Mr. Pasedag used. Nobody is

(' 14 sugesting that we don't need to develop a better
t

15 understanding of some of these phenomena and develop a acre

|
16 rational basis for regulation. In fact that is a major

17 activity that we see being carried under the degraded core

18 cooling rulemaking.

19 COHHISSIONER GILIESKI4 Bob, to what extent are

20 our assumptions about aerosol behavior backed up by

21 experimenting?

22 HR. HINOGUE: There has been a lot of experimental

23 work done on aerosol behavior and I will have to turn to
24 these gentlemen for a specific answer.

25 HR. SILBERBERG: Commissioner Gilinsky, in the area

-

|
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1 of aerosol behavior our largest experience ic with the dry-

2 aerosols of the type that we have studied for the advanced

3 reactors, particularly th e 1HFB R . That is where in this
,

4 country and in Europe our aerosol methodology and physics

5 methodology cenes frc7 -

6 se have a very large, if you will, experimental

7 data base in terms of separate effects test and also in

8 terms of tests actually in f airly large volumes, certainly

9 not containment size but getting f airly large, a reasonable

to scale that allows you to test the model itself.

11 On aerosol behavior in containment we have our

12 best knowledge in the dry environment. We are now backing

13 this up to get it into a steam environment. We are doing

14 these and the Federal Republic of Germany is doing work

15 along the same lines. We are using one of their methodology

16 and in f act we use it in this report.

17 Now, as we move into the regime of the reactor

18 coolant system we have the problem of thermohydraulic

19 conditions that now are superimposed and are complex. We

20 are going into a lot of other dynamics taking place, and it

21 is the methodology that I noted, what we call the Track Code

22 being developed at Battelle Columbus which is now trying to

23 factor in thermohydraulic conditions, the specific vapor

24 pressure of the various species as well as the aerosol

25 behavior that we have learned f rom our contaminant work.
l

l
|
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1 We believe we have got the technology to put this

2 together in the 12 to 18-aonth time period tha t I noted for

3' Commissioner ahearne fot the updating of source teras. We
1

4 are going to be bringing these into play. Where indeed |

5 these effects should be dominant and important I believe

6 that we may show these in those sequences.

7 COHNISSIONER GILINSKYa Where do we stand right

8 now? In other words, to what extent are our current

9 assumptions backed up?

10 HR. SI1BERBERG s In the reactor coolant system we

11 are at a auch earlier stage. We are just starting to bring

1:L to bear the aerosol methodology under those types of

13 conditions. So on balance they are not as far along as,

14 say , the aerosol behavior under containment conditions.

15 That is where we see the real serious information.

16 As Bob Minough pointed out, the work on severe
'

17 fuel damage and the work on the accident sequences will also,

|
18 drive the input to making those calcula tions of aerosol

19 depletion in the primary system, the types that Jim Hendrie

20 has referred to as the f act that the aersols may not go much

| 21 further. That part of the technology at this point is
.

22 veakest.

23 We have a program ongoing that is addressing that

24 now and very hard. I expect that we vill in that 12 to

2518-month time frame show from the sequences that are indeed

'
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1 dominant that there will probably be lower releases of

2 aerosols into the containment but I can't quantify that at

3 this time .

4 COMBISSIONER AREARNE: Let me go back to an

5 earlier question. Roger's point I thought, as very well

8 characterized by that backup slide that he showed, was that

7 even if iodine were removed from the calculation you would
.

8 still have a lot of serious effects.

9 Your earlier point didn't really depend upon the

10 significance of removing iodine. I thought the point that

i1 rou had made was, and let's see if I have it straight, that

12 because of some accident sequences we still have to consider

13 at this stage the release of iodine as essentially unchanged
(

14 from what we previously had thought.

15 53. SILBEHBERG: Tes, within the large

18 uncertainties that we have there, yes, we would say tha t

17 they are unchanged.

18 COMMISSIONEH AHEABME4 During one of those

19 interchanges I skissed Appendix A and I still go back to my

20 question, and it is not here at least what I was 2 coking

21 for. Do you have something that would say here is your set

22 of accident sequences and here is are the rough

23 probabilities of those sequences and those are the ones that

24 come in your category three?

l 25 HR. SIIBEBBERG4 No. We have described a range of

-
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|
1 sequences.

2 CONNISSIONER AHEABNE: I am looking for something

3 that would enable me to answer the question which obviously

4 some of us will be asked.

5 RB. SI1BERBsRG: We can certainly provide that.

6 COHEISSIONER AHEARNE4 The specific question I

7 sould like to be able to have the answer for when asked is

8 you have looked at this and the NBC staff has done this

9 Technical Bases Study and they have reached that conclusion,

to what is the probability of which sequences which are in this

11 category three?

12 - NR. BERNERO: Mr. Ahearne, you realize of course

13 that that is going to be plant specific. For a given plant

t

14 you are going to have a catalog of accident sequences set up'

estimate and you will identify that that transient15 by w-

is b. ecut sequence is dominant in this fashion anct that is

17 one of those dry times.

18 COHNISSIONER AHEABNE: Fine. But you have reached

19 a general conclusion and the base of that general conclusion

20 has to have some sort of an envelope that has enabled you to

~ 21 reach the conclusion that independent o * plant specifics it

22 has still come to bear because it doesn't say that for some

23 plants. This is just in general.

24 CHAIDEAN HENDRIE: We are ready for the long list

25 of questions I know you have, Peter.

~

ALDER $CN REPCRTING COMPANY,INC.

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

I
- - - - . . - - - - . _ _ _ . . , _ _ _ . _ . _ _ _ _ _ _ _ . , _ , , _ _ _ _ _ _ _ _ _ . _ . , __

_ _



.

63

!
1

1 (La ugh te r . )

2 COMMIS9IONER BRADFORDs I wasn't sure John was

3 sinished.

4 (Laughter.)

5 CONNISSIONER BBADFORD: I will save mine for the
.

6 affirmation.

7 CHAIBHAN HENDRIE Do you have any more?

8 COHNISSIONEB AHEARNE: No.

9 CHAIRUAN HENDRIE Vic?

10 CONNISSIONER GILINSKYs No.

11 CHAIRMAN HENDRIEs Let me suggest something to you

12 as you work forward on these enterprises. Some of these

13 subjects are ones which take us into technical areas that

(
14 not all that many of us have worked in. I would recommend

15 that this enterprise look 'about and see if it wouldn't be

16 useful to you to form an informal sort of advisory and

17 review group of folks from outside the organization who, you

18 know, have the a$propriate credentials to help you pick

19 a pa rt what you are doing and make sure it is sound and

|
20 suggest things, commen t, complain and generally carry on.

21 I know, for instance, that the American Institute

22 of Chemical Engineers is trying to pull toget.t.er a review

i
'

I 23 group in this area of fission product chemistry source terms
i

24 of half-way dynamics in the chemistry that goes on in those

25 conditions and so on. The National Academy is a possible

.
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1 source.

2 HR. MINOGUE We have established such a group

3 perhaps with a little narrower scope than you are

4 describing. This kind of work involves a lot of

5 experiemental work and there are a number of facilities

6 available to do it. So the present group has put a little

7 acre of the emphasis on designing an elliective program tha t

8 will make maxiana use of facilities and minimize cost and
9 use the right kind of f acilities for the right kind of

10 programs. ,

11 Certainly as we have used this report for seeking

12 broader input we could broaden the scope of that group or

13 look to another group that would look for a broader input.

14 Our thinking is along the same line.

15 CHAIRMAN HENDRIE One publishes a draf t report

16 and people will commen t as they will. The guy who knows

17 acre about the subject than anybody else in the whole world

18 may .have been canoeing when your report comes in and he

19 comes back and he has got otner things to do and you never

20 hear from him and that is too bad. Whereas if once in a

21 while, every month or two, why you can get him to stop by

22 the office and just talk with you about what you are doing

23 and what you alght watch out for and why are you doing tha t

24 and so on, why you are able to tap those source s.

25 It is useful both from the standpoint of you

-
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1 having better assurance that you are making reasonable

2 progress in an ef ficient var and it is also useful from the

3 standpoint of allowing some of the really good poople who

4 have an interest in this area to have some ongoing

5 familiarity with it rather than waiting 18 months producing

6 your results and then encountering their criticisms.

7 NR. HINOGUEs We are,obviously doing this in an

8 outlooking mode. Obviously what you are describing would

9 run us right into the Federal Advisory Committee Act which.

to would begin to impose very severe constraints.

11 Let ze give another example.

12 CHAIRMAN HENDRIE: You can alvars engage paid,

13 unpaid or partially paid consultants.
!

14 3R. EINOGUE: Well, you can structure such a'

15 committee with a narrower scope. We have also had a number

to of discussions with specifics groups that work in the same

17 areas, specifically the ID Core effort in this same area.

| 18 We have opened channels of communication in the context of

19 the planning and the experimental program and the
t

20 f act-gathering part of the activity. We are operating in a

21 frame of complete cooperation them.

22 CHAIRMAN HENDRIEa You might try to track, and I

23 don't know who they are, but you might try to track down the
|

s

24 AICHE group.

25 H2. MINOGUEs We vill run that down.

i
'
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1 CHAIHHAN HENDRIEs If they are going to try to do

2 something in this area, why it is clearly a benefit. They

3 will end up coming to you anyway and you may find it useful

4 to reach them before they reach you.

5 ER. MINOGUEa We will run that down.

6 CHAIHEAN HENDRIE Other connents?

7 COH5ISSIONER AREARNE: I think Joe's suggestion is

8 something you ought to follow up on.

9 First, I would like to say the problem certainly

10 was a lot larger than I thought it was when I asked you to

11 look at it. But, as I think the ACBS has miso said, you'

12 have got a very good start on it. It certainly is a very

13 usf ul product and has been mentioned, it was a 60-day

14 vonder. Very good.
i

15 As you go forward in it you are either going to

16 run into a situation where there are going to be significant

17 changes made and there will be a lot of people who don't

18 think there should have been or you are going to not make

19 significant chat ges and there vill be a lot of people who

20 think there thould have been.

27 Therefore, Joe's suggestion is well worth
.

22 following up on. Having some outside group of people who

23 are going to be involved obviously in the results and trying

24 to participate early on in providing their criticism I think

25 vill help us all in the long run.

-
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1 CHAIBEAN HENDRIE: Thank you very such. |
l
'

2 (Whereupon, at 3:55 p.m., the meeting concluded.)
1
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Subject: DRAFT NUREG REPORTS 0771 AND 0772 RELATING TO ACCIDENT
SOURCE TERM ASSUMPTIONS

Purcose: To transmit to the Commission for information, Draft
NUREG-0772, " Technical Bases for Estimating Fission
Product Behavior During LWR Accidents" and Draft
NUREG-0771, " Regulatory Impact of Nuclear Reactor
Accident Source Term Assumptions."

Discussion: Background and Sumary - Development of thu; reports

| was airecrea oy the Chairman and the Executive Director
for Operations, as a consequence of several events. On
August 14, 1980, a letter sent to the Chairman from
three scientists at Oak Ridge National Laboratory (ORNL)
and Los Alamos Scientific Laboratory (LASL) proposed that,
under accident conditions in LWR reactors, the expected
chemical form of the iodine released from the fuel would
be cesium iodide (CsI), rather than the elemental iodine
form which is currently assumed in some accident analysis
models. Since CsI is much less volatile than molecular
iodine and very soluble in water, they hypothesized
that much less iodine would escape from. the plant during

i

I LWR accidents, and indicated that they believed that the
| * iodine risk to the general public may, in fact, be lower

than previously estimated, possibly by orders of magnitude."
,

Contacts:
M. Silberberg (RES)
42-74329,

| W.Pasedag (NRR) .

i 49-27193

|

.
-
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These scientists also recommend that the engineered
safety features designed for iodine control be re-
examined to assure effectiveness and. optimization
for actual iodine behavior,rather than the behavior,

currently assumed.
,

A second letter, sent to Ccmmissioner Hendrie on
September 2, 1980 from Chauncey Starr, Vice Chairman
of the Electric Po~wer Research Institute (EPRI), --

transmitted evaluations attempting to show that."the
theoretical source term traditionally used.in nuclear

,

risk evaluations is one to two orders of magnitude
'

greater than the rialistic magnitude which might
actually result frcm the ultimate accidents."

,

* Principally as a result of these two letters a .
Cannission meeting was held on November 18, 1980,
with the authors of these two letters, the NRC
staff, aiid other interested persons to discuss the
behavior of iodine and to determine the adequacy
of current methods for estimating the release of
fission products during reactor accidents.

The initial steps taken to resolve the issues -

presented were directions to the staff to prepare
a Technical Bases Report (NUREG-0772) and a .compan-
ion report addressing the regulatory impact (NUREG-
0771).

The principal findings and conclusions of these
reports can be summarized as follows:

(1) Cesium iodide is expected to be the predominant
iodine form released frcm the reactor coolant
system (RCS) under accident conditions, but the
fannation of some more volatile iodine species ~

cannot be precluded.

(2) For ;ccident sequences in which the release is
transported through water (e.g., similar to
TMI-2), very little iodine is released to the
containment atmosphere regardless of the chemical
form. The assumption of Csl as the dominant
iodine form may result in increased retention of
iodine in the RCS for certain severe accidents.

.

For other severe accident sequences, however,
the assumed form of iodine may not significantly
influence the_ quantity released from the RCS. For,
these sequences iodine depletion processes in
the containment (with or without operation of .

engineered safety features) were found to be
comparable regardless of chemical form.

. - - - . . - - - _ - - - . _ . - . - . . - . _ - - _ . - . - - . . _ - - . - - .- - .. . .
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(3) For certain accident sequences considered in
the Reactor Safety Study (RS3), the release
of acrosols to the environment may have been.
overestimated. The degree of overestimation i

cannot be quantified at this time without j

fu,rther research.

For other sequences, however, the findings of
NUREG-0772 generally agree with the RSS estimates.

.

(4) The appropriate vehicle for the introduction of
these research findings into the regulatory

, framework is the ongoing effort oi! rulemaking,

in the siting, minimum engineered safety. features,
equipment qualification, emergency planning, and
degraded core areas.

The staff is now planning to use these reports as'.
the starting point for follow-on studies to pro-
vide information for rulemaking. The nature of
the results to date indicates that it is appro-
priate to be deliberate in further actions.

This information will be used to improve source term
modeling and other technical. support used for sitting
and other related rulemaking.

--

.
-

Having summarized, we will not discuss the findings of-

each report in more detail.
.

Technical Cases Reoort (Oraft NUREG-0772)

TheobjectiveofthereportistoprohidetheCommission
and.the public with a description of the best technical.

information currently available for estimating the
release of radioactive material.during hypothesized
severe accidents in commercial LWRs.

The principal findings and conclus. ions of this report
are the following:

(1) The current data base (with some qualifications)
supports the hypothesis that cesium iodide isl

expected to be the predominant iodine form under
postulated light watar reactor accident conditions,
although the formation of scme, more volatile,
iodine species (e.g. elemental iodine and organic
iodines) cannot be precluded under certain con-
ditions.

. (2)'Theassumedchemicalformofiodinecaninfluencethe predicted attenuation within the boundaries of*

reactor coolant system, where, for some accident
sequences, the attenuation factor dill-be substan-
tially greater for cesium iodide than for elemental

.- . -_. -_-._. - . - -- . . . - - - - _ - . . . _ - - _ - . . -_ _- . --
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iodine. For other accident sequences, where
retention in the RCS is not substantially
infleunced by chemical form (either caisum
iodide or elemental iodine) comparable iodine .

attenuation is also estimated in the containment
when containment integrity is maintained. This
is also found for severe accident sequences with
early containment failure in which there is little
time for natural fission. product retention-

.

mechanisms to be effective.

(3) A number of accident sequences are examined in -- .

this report including several which had been found
to be the most important contributors to risk in.

. the Reactor Safety Study (RSS). Reavaluation of
fission product. release from the fuel !adicates
the RSS may have underpredicted the release frem
the fuel of certaic important radionuclide specie's
during core melt events. Mechanistic analyses of>

fission product transport in the containment
*

atmosphere were found to be in reasonable agreement'

with the empirically-based analysis in the RSS.
Predictions of the retention of radioactive material
within the reactor coolant system (which was not
accounted for in the RSS for most accident sequences)
rar.ge from very little to substantial retention.for
specific accident sequences involving a Water-bounded
reactor coolant system (e'.g., TMI). For core melt
sequences where steam flow rates th. rough the reactor
coolant system are low and aerosol generation is high,
attenuation of fission products within the reactor.

coolant system could be substantial as a result of
agglomeration and fallout of aerosols within the
reactor vessel. Consequently, for certain accident
sequences considered in the RSS, the release of
radionuclides to the environment may have been signif-
icantly overpredicted. However, for other accident
sequences (such as large or medium size pipe break;

' accidents), the estimated releases are in approximatel

agreement with the RSS estimates.

.

- The extent to which fission. product release to.the
'

environment may have been overestimated in previous
studies is difficult to quantify since the range of
uncertainty associated with these predictions is
large as a result of limitations in the. data base
and the early state of development and verification-

'. of the predictive methodology. Gaps and limitations
in the available data base are Identified in the'

report as a guide to future research.

.

. .

1
-

*
,
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The draft report was reviewed by the ACRS Oub-
comittee on Reactor Radiological Effects on ,

'March 10, 1981 and by the full comittee on
March 13, 1981 and coments were provided by
letter to Chairman Hendrie on March 17, 1981. .

On March 17 and 18, 1981, the draft report was
reviewed by a peer review group of independent
technical experts. The results of both reviews
were favorable and the principal comments are
currently being considered and will be addressed
in the final report. ,

Regulatory Impact Report (0 RAFT NUREG-0771)

The objective of this report has been to lay the
groundwork so that the findings of the Technical
Bases Report can be incorporated into the regu-
latory framework. Principal findings and con-
clusions of the report are as follows:

(1) Radiciodine.has played a dominant role in
licensing evaluations of the radiological
consequences of design basis accidents (DBA),
and has, for some accident analyses, been
assumed to be released predominantly in ele-
mental form. The assumed nature and magnitude
of this source term has been intended to serve
as a simplifying and conservative surrogate
for a broad range of non-gaseous fission
product species not specifically included in
the accident consequence evaluations.i

Because the DBA's are defined as hypothetical
events with non-mechanistic characteristics,
they are not intended to be best estimates.
Changing one isolated factor (e.g., I2 into
CsI) is, therefore, not necessarily justified
solely on the grounds that it is mcre realistic.-

In order to account properly for specific
research results, such as the information con-
carning CsI, similar information regarding the
releases of other fission products is needed.
Since the mix of fission products released
varies with core, primary system, and containment
conditions, a spectrum of accidents must be con-
sidered to account fcr the range of possible
source terms. Such considerations are already
working their way into the regulatory process
through probabilistic risk assessments, emer-
gency planning requirements and environmental
impact statement evaluations.

.
-

e
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(2) The concern that this regulatory emphasis on
iodine may have resulted in a distortion of
engineered safety feature design was examined.
ESFs used in current LWR designs are fcund to
be effective for all postulated combinacions 1
of iodine source ter::s under Design Basis Acci- 1

dent (DBA) conditfor.s. In addition, mc:t ESFs
prove to be functional for postulated accidents

~

substantially more severe than the DBA. The con-
tainment spray, ice condenser, and suppression pool
systems appear to be effective for a broad accident
spectrum. Quantification of the fission product
removal effectiveness under conditions exceeding
their design basis requires additional d4ta and
model development.

(3) Qualification requirements for safety-related
equipment and instrumentation operability in
post-accident high radiation environments are
also dependent upon source term considerations.
Current requirements merit further examination in
the light of the findings of the Technical Bases
Report.

'

(4) Current emergency preparedness requirements have
been based upon considerations of a broad
spectrum of accident consequences, and radio-
iodine source term considerations have not been
a dominant influence in the structuring of the
current rules. Preliminary conclusions suggest
that the previously expressed staff judgment on
these matters, including potassium. iodide as a
thyroid blocking agent, would not be materially

:

I affected.

(5) In probabilistic risk. assessment studies, such as
the Reactor Safety Study (WASH-1400) and the more
recent Indian Point study (NUREG-0715), the role
of radiciodine, while important, is by ' o meansn-

dominant as a contributor to calculated health
effects and property damage consequences of severe
accidents. Source terms used in these studies
include many other fission products such as cesium
and tellurium radionuclides. Better understanding
of the physical and chemical environments through
which all of these fission products can be released

~

and transported in accidents is necessary to reduce
some of the uncertainty currently present in the
calculated consequences of these accidents. The
findings of the Technical Bases Report are poten-
tially useful in this regard.

..
-
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(6) The report concludes that the appropriate place :

for the introduction of these research findings-

affecting source terms is the risk studies I

supporting the ongoing rulemaking activities on
degraded core cooling, siting, and minimum
engineered safety features and that it is important
to adopt a consistent approach to all of them.

Follow-on Staff Actions:

The staff is planning to proceed with the following
actions related to these draft reports:

Publication of NUREG-0772 in final form in-

early May 1981, concurrent with publication for
public comment of NUREG-0771. Comments received
will be utilized in the preparation of the

-proposed rules.

Development of updated source term estimates for-

all the radiologically important radionuclide
releases to the environment for a range of LWR
accident sequences (including quantification of the
uncertainties in these estimates) in a time frame
consistent with rulemaking schedules.

Identification and quantification of the major-

sources of uncertainty in the estimates, and
prioritization of data needs as a guide to future
research efforts. .

Development of revised radiation source terms for-

the design and environmental qua'iification of
equipment and systems having safety significance,

Review and evaluation of past reactor accident-

! experience.
!

(k cK
William.J. Dircks
Executive Director

for Operations

DIS W 8 m 0N:
N 1 and 0772
(Comissioners, GC, PE & SECY only) fo

ss r
, n taff Offices

EDO
ACRS

.
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OUTLINE FOR: May 21, 1981 Commission Briefing on SECY-81-240-
'

Accident Source Term Assumptions-
.

.

~ . .

.

.

Cemission Meeting Agenda -

May 21, 1981

Accident Source Terms -

1. Technical Bases for Source Terms
(DraftNUREG-0772) Mel Silberberg (RES)

2. Regulatory Impact of New Source
Tenn Infonr.ation (Draft NUREG-0771)

A. Current Recuirennts and Futt're Pule .=Hng Writ 93:cd: 'NP9),

5. Emergency Planning Pepsp?ctWe Roger Biond (RES)

.

.

[
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i

I
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DRAFT NUREG-0772 - TECilNICAL BASES FOR

ESTIMATING FISSION PiiSOUCT BEllAVIOR DURING LWR ACCIDENTS

,

1

i BATTELLE COLUMBUS LABORATORY

0AK RIDGE NATIONAL LABORATORY

SANDIA NATIONAL LABORATORY
;

i

U.S. NUCLEAR REGULATORY COMMISSION

RES .
-

,

- NRR

i

|

!
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e
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lECllNICAL BASES FOR ESTIMATING FISSI0l1 PRODUCT BEllAVIOR

DURING LWR ACCIDENTS

OBJECTIVE
,,

o PROVIDE BEST TECilNICAL INFORMATION CURRENTLY AVAILABLE FOR ESTIMA1ES

ACCOMPLISliMENTS

o Sil0RT TURN-AROUND

o SUMMARY OF OUR STATE-0F-KNOWLEDGE

o BASES AND FRAMEWORK FOR DEVELOPING ACCIDENT SOURCE TERMS AND FOCUSING

PESEARCH
'

8e

m '

__ __ __
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BACKGROUND OF TECilNICAL ISSUES
,

o IS Csl RATilER TilAN ELEMENTAL 10 DINE Tile PREDOMINANT CllElllCAL FORT 1

0F RAD 1010 DINE?
4

)

| o IF IT IS Csi, IS RELEASE OF IODINE (AND 10 DINE RISK) DVERESTIMATED -

POSSIBLY BY ORDERS OF MAGNITUDE?

o WILL ESFs BE EFFECTIVE FOR ACTUAL 10 DINE BEllAV10R?

I o IS Tile 4 EROS 0L SOURCE TERM USED FOR PAST RISK EVALUATION ONE TO TWO

ORDERS OF MAGNITUDE GREATER TilAN REALISTIC VALUES FOR CORE MELT

i ACCIDENT?
,

;

!

.

p

-
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I
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f SUMMARY OF TECllNICAL SCOPE OF STUDIES

'

i
'

o ACCIDENT SEQtC:CES -

i

o FISSION PRODUCT RELEASE FROM FUEL
,

t

| - NEW ESTIMATES FOR FISSION PRODUCTS AND OTilER AEROSOLS
:

i
! o CllEMISTRY OF Cs AND i (AQUE0US/ VAPOR PilASE)

i

!. - CilEMICAL-TilERH0 DYNAMICS CALCULATION (VAPOR PilASE)

i

I o FISSION PRODUCT TRANSPORT lil REACTOR C00LAilT SYSTEM (RCS)
;

j - RETEllTION ESTIMATES CALCULATIONS !

:

o FISSION PRODUCT TRANSPORT TilROUGil CONTAINME;1T
|

.

NATURAL REiiOVAL NECilANISMS (AEROSOL BEllAV10R) INCLUDING STEAM-

| CONDEiiSATIOi CALCULATIONS <

,,

o ENGINEERED SAFETY FEATURE EFFECTIVENESS |

;

.

4



. .

-, i,

SIGNIFICANT EXTENSIONS BEYOND WASil-1400 METil0D0 LOGY

,

WASil-1400 NUREG-0772

| TilERMAL-ilYDRAULICS (llAND CALCULATIONS) o MARCil CODE

FISSION PRODUCT TRANSPORT
'

,

o RCS o TRAP, QUICK- ----------

o CONTAINMENT CORRAL o ilAARM-3, QUICK, NAUA,

CORRAL
;

FISSION PRODUCT RELEASE FROM

MELTING FUEL EARLY ORNL o EARLY A:lD RECENT

, . ORNL, GERMAN DATA

i
o SANDIA DATA ON MELT-

'

CONCRETE AEROSOLS
*

_ P

e

6
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;

1 SUMMARY OF FINDINGS

,

o Csl IS Tile EXPECTED PREDOMINAliT FORM 0F RAD 1010 DINE UNDER POSTULATED ACCIDENT

CONDITIONS

o PRESENCE OF Csl DOES NOT ASSURE LOWER IODINE RELEASE (RISK)

< - IF TRANSPORT TilRCUGil WATER (E.G., TMI-2) - VERY LOW 101)l3E RELCASE REGARDLESS

OF FORM

- CERTAIN SEVERE ACCIDENTS, Csl, MAY RESULT IN llIGilER RETENT10ll 0F IODINE IN

; RCS - LOWER RELEASE (Csl RELATIVE TO IODINE)
1 .

0 tiler SEVERE ACCIDENT SEQUENCES Csl DOES il0T SIGNIFICANTLY INFLUENCE RETENTION-

OF 10 DINE IN RCS - NO CilANGE IN RELEASE (SAME)

o FOR SEQUENCES WilERE RETENT10d IN RCS IS NOT INFLUENCED BY CllEMICAL FORM, COMPARABLE

10 DINE ATTENUATION IS ALSO PREDICTED IN Tile CONTAINMENT

EARLY CONTAINMENT FAILURE-

.

;

'

.

t

0

__
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SUMMARY OF FINDINGS

o FOR CERTAIN ACCIDENT SEQUENCES IN Tile REACTOR SAFETY STUDY (RSS), Tile

RELEASE OF FISSION PRODUCTS (AS AEROSOLS) MAY llAVE BEEil OVERESTIMATED

BECAUSE OF ADDITIONAL ATTENUATION WITHIN PRIMARY SYSTEMS

- TRANSIENTS AND SMALL BREAKS (LOW STEAM FLOW RATES - llIGil RESIDENCE TIMES,

llIGli AEROSOL GENERATION)

o FOR OTHER ACCIDENT SEQUENCES, RESULTS OF NUREG-0772 GENERALLY AGREE WITil

RSS ESTIMATES 3

'

- LARGE 0R MEDIUM-SIZE BREAKS
.

5o EXTREMELY HIGil ATTENUATION FACTORS (s10 ) FOR SEVERE ACCIDENTS WITil:,

CONTAINNENT INTACT
'

-

|

| CONTAINMENT ESFs OPERATIONAL
1

.

1
_ _ - _ - --
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MAJOR UNCERTAINTIES / LIMITATIONS IN

Tile DATA BASE AND METil0D0 LOGY
,
.

;

o TilERMAL-IlYDRAULIC CONDITIONS OF ACCIDENT SEQUENCES
,

o 111G11 TEMPERATURE F.ISSION PRODUCT RELEASE RATES (INCLUDING MELT)

o FISSION PRODUCT CllEMISTRY
:

- VAPOR PilASE (T0 1000 C)
- AQUE0US PilASE (T0 300 C)

o FISSION PRODUCT / AEROSOL TRANSPORT AND RETENTION IN RCS (DATA A;1D

MODELS)

| 0 COUPLEI) ANALYSIS OF RELEASE FROM CORE, RCS, CONTAINMENT, AND ESF

o FISSION PRODUCT / AEROSOL REMOVAL IN SUPPRESSION POOLS AND ICE BEDS

o CONTAINMENT FAILURE MODES .

;

-

.

.. ,

. _ _ _ - _ _ _ _ _ -
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NEAR TERM FOLLOW-0N STUDIES

o DEVELOP UPDATED SOURCE TERM ESTIMATES FOR RANGE OF ACCIDENT SEQUEi4CES

(INCLUDING UNCERTAINTIES)

o IDENTIFY /0UANTIFY MAJOR SOURCES OF UNCERTAINTY TO PRIORITIZE DATA NEEDS

FOR RESEARCil PROGRAM
<

o DEVELOP REVISED RADIATION SOURCE TERNS FOR QUALIFICATION OF EQUIPMENT /

INSTRUMENTS IIAVING SAFETY SIGN!FICANCE IN POST-ACCIDENT ENVIRONMENT

,
o REVIEW / EVALUATE PAST REACTOR ACCIDENT EXPERIENCE

,

|

4

I

.

9
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ADDITIONAL RESEARCH RESULTS BECOMlNG AVAllABLE .
.

PRIOR TO COMPLETION OF RULEMAKING

o FISSION PRODUCT RELEASE FROM IRRADIATED LWR FUEL (T0 20000C)

o FISSION PRODUCT TRANSPORT CODE (TRAP-MELT) EXTENDED TO MODEL

PROCESSES FROM CORE TO ENVIRONMENT

o HIGH TEMPERATURE FISSION-PRODUCT VAPOR PHASE CHEMISTRY

(REACTIONS, RATES)

o FISSION PRODUCT AND AEROSOL RELEASE FROM SIMULATED IRRADIATED
--

FUEL TO 28000C

o AQUEOUS FISSION PRODUCT CHEMISTRY TO 300 C

o VERIFICATION OF AEROSOL MODELS IN STEAM ENVIRONMENT

o FACTOR IN RELATED RESEARCH

'
,

. ._ .

LONGErt TERM RESEARCH

o EXPERIMENTAL VERIFICATION OF FISSION PRODUCT TRANSPORT CODES

IN RCS

o RELEASE OF FISSION PRODUCTS AND AEROSOLS FROM IRRADIATED

LWR FUEL TO 26000C (IF NEEDED)

o REASSESSMENT OF SOURCE TERMS
:

,

, , . _. . - - . . - . -
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LONG RANGE RESEARCll PROGRAM

RELATED TO ACCIDENT SOURCE TERMS

o SEVERE ACCIDENT ANALYSIS CODES

o SEVERE ACCIDENT SEQUENCE ANALYSIS

o TilERMAL-ilYDRAULICS BEYOND LOCA

o SEVERE ACCIDENT PilEN0 MEN 0 LOGY

- SEVERE FUEL DAMAGE AND C00 LABILITY
'

- FUEL MELT INTERACTIONS

o SEVERE ACCIDENT MITIGATION

i

i o CONTAINMENT STRUCTURAL RESPONSE

o RISK ASSESSMENT

o EQUIPMENT QUALIFICATION
:

___
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RE91_ATCRY IMPACT OF NJCLEAR REACTOR ACCIET

S7JRCE TERM ASSLPPTIONS
-

NUREC4 T/1

. . . _ . .
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PURPOSE:

TO ASSESS TE IMPACT OF ALTERNATI\E SOURE TERM ASSUMPTIONS ON:.

. PAST LICENSING PRACTIE

(DISTORTED ESIGN PASIS??)

* CURRENT REGULATORY REQUIREENTS

(EG'J'lTIO:'S, REG, GU!IS)
_ . _ . . .. . . . _.

_ _ . . . _ _ _ . . . . .EROPOSEDRULEFAKINGS .

(EERENCY PLANNING, SITING, MIN, ESF ,

EGPADED CORE)

.

9
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AREAS COOIEP8
~

.

HISTORICAL DEVS.0 PENT
-

TID-1LiS!W, PHILOSOPHY

EXPERIFB4TAL DATA / ACCIDENT EXPERIENI

CURPSiT REC 4JLATORY RE0lJIREBDITS

RE6JLATIG4S

PEG, GJIDES- - - - - - - -
.

__. . __ _....STATPRACTICE .

-

RECENT DEVELORENTS

TMIEXPERIENCE

CURPSfiRl/FA",INGS

TECRiICAL BASES REPORT - NJREG 0772

.

O
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REGULATORY REQUIREMENTS RELATED TO ACCIDENT SOURCE TERM ASSUMPTIONS

DEFENSE BASIC ACCEPTANCE .

IN DEPTH CRITERIA MEASURES

DESIGN

System Effectiveness 10 CFR 50 Regulatory Guides --

(Engineered Safety (General Design 1.3, 1.4, 1.5, 1.7,

Features) Criteria) 1.25, 1.52, 1.77, 1.95,
10 CFR 100 1.97, 1.145

Equipment Qualification Stancard Review Plan --

6.4, 6.5,.9.4, 15
Instrumentation-

Shielding Requirements-

Habitability Specifications--- - --

OPERATION '10 ."FR 50 Technic:1 Specifications

SI_ TING 10 CFR 100 Reg. Guide 1.3, 1.4, 4.7

EMERGENCY PLANNING 10 CFR 50, Appendix E NUREG-0554

.

m
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DESIGN BASIS ACCIDENTS ACCIDENT SPECTRUM

DESCRITTION Conservative Realistic
Non-Mechanistic Mechanistic..

Surrogates Probabiliscic

ACCIDENT TY?ES Steam Line Break Group 5 - DEA Equivalert
Steam Generator Tube Rupture Group 4 - TMI Like
Fuel Handling Group 3 - Centainment

Meltthrough
less c' Coolant Accidents Group 2 - Ccntainment Failure

1. Emergency Core _ Cooling Group 1 - Containment and
2. Centainment Structural ESF Failure

4Des ;"
3. Siting /Engi.neer.ec Safety

~

Features (ESF)
=

. _ . . _ _ . . _ _ _ _ . ._ _ .

i

RELEASE 1) Coclant Activity Curies Released'

CHARACTERISTICS 2) Gap Activity Temperatures
3) 100% No:le Gases, 25% I: Pressures

No Aerosols Chemical Environment
Particle Si es & Leacings

Chemical Forms
Dynamics & Timings
Energies

.

Cauch er Pr: ducts'
-

.

.

1

m
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SLWARY ,
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trrtCTIVEtESS - V_ FRY HIGH
C0ifiAltifiG-

RANGE-HIGH1

CONT. SPRAYS
"Ib""' -

SUPPRESSIONFOOL
RANC# - HIGH-

ICE C0iENSER

SECOND C0 ilia 9 8 T

AUX. ,.- , r.L_itxS. .
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TO ACCUCDATE EW ItF0 CONCERNING SOURE TERMS:

. CURRENT PRACTIE E SING _E DFA FOR

SITING AND ESF ESIGN CANNOT ACC00DATE

NEW IfE0 ON SOURCE TERMS

, A SPECTRU1 T FISSION PRODLCT R1 EASES

UICER VARICUS_ ACCIDENT CONDITIONS IS tFED

_ _ . . _ . _ . _ . _. TE CURPSR SET OF REGULATORY REQUIREBES FCR.

PROTECTION AGAINST 10 DIE RELEASES FAVE RESULTED

IN M CTIVE PROTECTION AGAINST ALL FISSION PRODUCTS,
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EtatENDATIONS

1. DEVELT A ECHANISTIC SPECTRLM OF ACCIENTS NO SOURE TER"S FOR

FiliURE REGLLATORY EQtJIPBENTS

2. INCORPCPAiE lEW SOURE TEP?S IN CLrdENT RULEWINGS ON SITING, MINIfiM

ESF, EGRADED CCE, EERENCY PLANNING

3, INie<IM IEASLRES TO CORRECT SPECIFIC EGULATORY REQUIRDENTS, PRIOR

TO CONSISTENT DPEENTATION VIA RLBMINGS, SHOULD NOT BE IWE,
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SINGLE ACCIDENT SEO.UENCE SHOULD :.
|

~-

!
| NOT BE USED AS BASIS FOR EMERGENCY
! PLANNING
:
i i

i

i
,

.

|
There is a spectrum of accicle;nts that could result!

i in exposures exceeding PAGS: '

!

i

!
* Design basis accidents -

:

e " Class 9" accidents i;

! l

! I
-

;

I
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SOURCE TERM IMPLICATIONS FOR EMERGENCY PLANNING
.

e EMNRGENCV' PLANNING ZONES CONSIDERD ACCIDENT

SPECTRUM - NO CHANGE REQUIRED
,

POTASSI'UM' IODIDE - EMPHASIZE OTHER COMPREHENSIVEe

MEASURES FOR PUBLIC PROTECTION

SHELTER

EVACUATION

RESPIRATORY PROTECTION
.

e .EMERGENC ~~hCTION [EVels

INSTRUMENTATION AND DIAGNOSIS TECHNIQUES

MUST BE TAILORED TO SPECIFIC S?ECIES AND

ENVIRONMENTS-~~~ ~ ~

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

PUBLIC' RAPID _NOTIFICATIONSYSTEM
~

e

TIMING AND ACCIDENT RESPONSE NOT IMPACTED

BY SOURCE TERM - NO CHANGE REQUIRED

'

e

e

aos

a

, .
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_ _ _ _ _ _ _
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SOURCE TERM IMPLICATIONS FOR POTASSIUM IdDIDE CKI)

e FOCUS ON ACCIDENT SPECTRUM -

1) KI ONLY EFFECTIVE FOR IODINE
'

2) KI INEFFECTIVE FOR OTHER RADIONUCLIDES

(EG. Cs, TE)

3) EXTERNAL EXPOSURE PATHWAYS IMPORTANT

(EMPHASIZE SHELTER AND EVACUATION)

4) RESPIRATORY PROTECTION (EG. WET TOWEL)

MORE EFFECTIVE THAN KI
. _

,

e LARGE UNCERTAINTIES

TIMING

CHEMICAL F0PSL ..

-DISPERSION

DEPLETION

~

e 12 VERSUS Csl DOES NOT CHANGE CURRENT

PERSPECTIVES ON KI:

1) PLANT WORKERS

2) EMERGENCY PERSONNEL

3) ADVERSE IMPACTS?

4) DISTRIBUTION & COSTS?

!
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DATE:Y",
=B Attached is a Com:r .ssion meeting transcript and related" i

meeting document /s/. These are available for placement
in the Document Control System so they will appear on the
Public Document Rocm Accession List. Any document not
stampted cricinal should be checked for possible prior

D a+ 7IMdentry into the system. debet MQ
$- }< Briefing on SECY-81-240 - Draft NUREG Reportswn 'irT rd
ed 1. ,

6 0771 and 0772 Relating to Accident Source
Term Assumptions, May 21, 1981. (1 cy) i-C:

a. SECY-81-240, Policy Issue Paper dated e
Y April 15, 1981, Subject: Draft NUREG Reports b

bg 0771 and 0772 Relating to Accident Source Term

g Assumptions. (1 cy)--

b. Outline for May 21, 1981 Commission Briefing ha
on SECY-31-240, Accident Source Term Assumptions. $
(1 cy) g-g r

c::
c. Viewgraphs, Subject: Draft NUREG-0772, @4

h Technical Bases for Estimating Fission Product rg
Behavior During LWR Accidents. (1 cy)c-

d. Viewgraphs, Subject: Regulatory Impact
:

of Nuclear Reactor Accident Source Term Assumptions. g
C-

| (1 cy)

e. Viewgraphs, Untitled. (1 cy)@ ,-=m ,
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