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1 CO-CHAIRMAN FORD: All right.  

2 MR. FLACK: The one pretty much that you 

3 had seen, and then Tom's, well, the policy issue 

4 paper. That's also going up.  

5 CO-CHAIRMAN FORD: All right. Thank you 

6 very much. I hope you will be here for some of the 

7 presentations this afternoon.  

8 MR. FLACK: Yes, I will.  

9 CO-CHAIRMAN FORD: Well, we are going to 

10 recess until one o'clock, ten past one.  

11 (Whereupon, at 12:13 p.m., the meeting was 

12 recessed for lunch, to reconvene at 1:10 p.m., the 

13 same day.) 

14 CO-CHAIRMAN FORD: Okay. I'd like us to 

15 get back into session, please. This morning we heard 

16 the NRR and RES presentations relating to the 

17 infrastructure assessment report, which we will be 

18 reporting on in our yearly RES report to the 

19 Commissioners.  

20 This afternoon we've got three talks 

21 slated, which will give us some background to the 

22 industry's needs. First one is being given by Dr. Rob 

23 Versluis, from the Office of Nuclear Energy, 

24 Department of Energy. He's going to talk about the 

25 Gen IV Program, and his slides will be passed out in 
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1 a minute. Rob.  

2 DR. VERSLUIS: Thank you very much for 

3 giving DOE the opportunity to provide its perspectives 

4 on future plant deployment. And actually, as you 

5 pointed out, I am the Project Manager for Generation 

6 IV initiative, but I'm going to be talking about the 

7 near term deployment of nuclear reactors in the U.S., 

8 as well. There is a program, NP2010, Nuclear Power 

9 2010 which Tom Miller is the Program Manager, and he 

10 can unfortunately not be with us this afternoon.  

11 I'm going to talk a little about the gas 

12 reactor fuel development qualification program that 

13 currently is under the management of Madeleine Feltis, 

14 and then I'll talk about Gen IV, as well.  

15 MEMBER WALLIS: Excuse me. Do we have a 

16 copy of your slides? 

17 CO-CHAIRMAN FORD: Yes, it's coming.  

18 DR. VERSLUIS: Starting with the near-term 

19 deployment, let me go quickly through it. You 

20 probably know most of it. It's a new initiative that 

21 was unveiled early this year. It was based on a near

22 term deployment road map that was completed in 2001.  

23 And it addresses public/private partnerships to 

24 explore sites that could host new nuclear power 

25 plants, demonstrate new regulatory processes, and 
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1 assist in development of advanced reactor 

2 technologies, all in the context of near-term 

3 deployment, with the final goal that it's just kind of 

4 below the level here, to achieve an industry decision 

5 by 2005 to deploy at least one new advanced power 

6 plant by the year 2010.  

7 The regulatory demonstration project 

8 situation is the following. The early site permit has 

9 three awarded projects ongoing, and we expect that 

10 they will lead to applications to the NRC in the 

11 fiscal year 2003. The combined construction and 

12 operating license, the COL part of the project, will 

13 - is very much dependent really on the degree of 

14 enthusiasm from the owner operators, from the private 

15 sector. It's not really completely -- it's not under 

16 our control, so we feel that the earliest initiation 

17 could be in fiscal year 2004, but probably it will be 

18 later. And an application to the NRC would then 

19 result a year or so later.  

20 MEMBER SIEBER: I have a quick question.  

21 In the last slide you used the word "deploy", and I 

22 was curious as to what that means. Does that mean 

23 order one? Does that mean build one? Does it mean to 

24 license one, or does it mean to operate one? 

25 DR. VERSLUIS: Well, in the context of 
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1 near-term deployment, our goal is really to do all of 

2 these things, lead to an operating new power plant.  

3 MEMBER SIEBER: By 2010? 

4 DR. VERSLUIS: You can have it as a goal.  

5 MEMBER SIEBER: Okay. Thank you.  

6 DR. VERSLUIS: It's recognized that that 

7 is a very aggressive goal.  

8 MEMBER SIEBER: Okay.  

9 DR. VERSLUIS: But when the program was 

10 formulated, those were the time frames that were put 

11 on it, and we'll see where it ends up. Okay. I'm 

12 finished with this.  

13 In the area of reactor technology 

14 development projects, there is an advanced reactor 

15 design certification project. The solicitation to go 

16 forward with this is planned this month, and we 

17 foresee up to two awards, one or two, or zero. The 

18 first -

19 MEMBER WALLIS: What do you mean by an 

20 "award"? This is a -- what sort of award is this? 

21 DR. VERSLUIS: Well, we'll go out with a 

22 solicitation, and we expect the private sector to come 

23 in with bids, in other words, the reactor vendors to 

24 come in with bids for DOE support for design 

25 certifications.  
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1 MEMBER WALLIS: So you're going to pay 

2 them to write these design certifications.  

3 DR. VERSLUIS: At least we -- it's going 

4 to be a public/private partnership, so obviously, we 

5 are looking also for them to do cost-shares.  

6 CO-CHAIRMAN FORD: So this does not 

7 include the reactors we were talking about this 

8 morning. For instance, ACR-700 or ESBWR, or AP-1000.  

9 They're already going, so -

10 DR. VERSLUIS: No. AP-1000 is not design 

11 certified. ACRS-700 is not design certified.  

12 CO-CHAIRMAN FORD: So they can -- I mean, 

13 GE could come to you -

14 DR. VERSLUIS: Yeah.  

15 CO-CHAIRMAN FORD: -- and ask for an award 

16 or whatever that -

17 DR. VERSLUIS: Now ABWR is design 

18 certified, as is the AP-600, but the ESBWR is not, and 

19 neither is the AP-1000. So there are some certified 

20 designs which are actually the System AD Plus from 

21 Westinghouse, now Westinghouse. I used to work for 

22 Combustion Engineering, and I still think of it as 

23 Combustion Engineering. The AP-600 and the ABWR, they 

24 are design certified. They are certified designs, but 

25 there are now evolutions from these designs, such as 
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1 the AP-1000 -

2 CO-CHAIRMAN FORD: Yes.  

3 DR. VERSLUIS: -- that is not yet 

4 certified.  

5 CO-CHAIRMAN FORD: So what are the 

6 criteria, say for people came along to you, it could 

7 be quite likely. What are the criteria as to which 

8 two you're going to award, give awards to? 

9 DR. VERSLUIS: Well, you're asking me 

10 something that I don't really know the answer to.  

11 This is Tom Miller's program, and I don't really know 

12 how to answer what the criteria are, but I can 

13 speculate that they have to do with how much cost

14 sharing from the vendors is anticipated, what the cost 

15 will be, what the economics? I mean, to me, those 

16 kind of criteria will apply, I imagine, in the award.  

17 CO-CHAIRMAN FORD: And the driver for DOE 

18 to be giving this government money to the private 

19 sector is environmental control? 

20 DR. VERSLUIS: No, this is design 

21 certification so this is, in our view, related to 

22 regulatory processes. And one of our objectives with 

23 the Nuclear Power 2010 Program is to assist the 

24 private sector with design, or with regulatory 

25 processes and support them in regulatory processes, so 
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1 design certification.  

2 CO-CHAIRMAN FORD: But the driver for you 

3 doing this, as opposed to a hydroelectric plant, or 

4 something else, is to meet the government requirement 

5 that they want to have 30 percent -

6 DR. VERSLUIS: Now you're asking a really 

7 big question, what is the energy policy of this 

8 government. The -- it would probably take -- I would 

9 not do very good justice to it, but definitely nuclear 

10 power is an important element of the future energy 

11 mixture that this administration sees. The National 

12 Energy Plan states that very clearly, and it has some 

13 recommendations in that area.  

14 The Department of Energy, in the person of 

15 Secretary Abraham has gone around and made similar 

16 statements, and is actually quite positive about 

17 nuclear energy as an option for the future. It's an 

18 option at this point, because we have no new orders 

19 yet. The first thing that has to happen is that the 

20 private sector, you know, sees fit to order another 

21 nuclear power plant. But the Office of Nuclear 

22 Energy, along with the support of the Department of 

23 Energy, the higher-ups, is planning for a future where 

24 nuclear energy will play a significant role. And 

25 that's the context in which you have to see these 
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1 programs. I mean, if we don't plan on a significant 

2 role, there isn't too much to do.  

3 CO-CHAIRMAN FORD: Okay.  

4 DR. VERSLUIS: So we make -- we plan for 

5 the case that this work is really needed.  

6 All right. So that is the advanced 

7 reactor design certification part of the program.  

8 There is also a first of a kind engineering for a 

9 standardized plan component. That is, at this point, 

10 just a component. It will be very much driven by the 

11 COL activities. Obviously, until you have someone who 

12 wants to build a plant and operate it, there is not 

13 much point in spending money on first of a kind 

14 engineering activities by the government anyway. And 

15 we have also currently, an assessment of construction 

16 technologies and schedules underway. The idea here is 

17 to kind of get a second opinion of all the claims that 

18 are being made by various vendors as to how fast they 

19 can build nuclear power plants, and what techniques 

20 they are using. DOE would like to have a vetting of 

21 these claims, so that's what this assessment is doing.  

22 And then eventually there will be a need 

23 to test systems, materials and components, again in 

24 the case that design certification goes forward, the 

25 plant gets ordered, first of a kind engineering takes 
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1 place. And I just wrote down some examples, and you 

2 shouldn't make any conclusions out of those examples.  

3 It's at least not my intention, but things like large 

4 CANNED-ROTOR pumps have never really been operated at 

5 the size foreseen in an AP-1000. A direct-cycle 

6 helium turbine for a gas reactor, same thing. We 

7 really haven't got one of those running. Helical 

8 steam generators for IRIS reactors is new. I'm giving 

9 some examples as to what might come up.  

10 CO-CHAIRMAN FORD: And these are component 

11 developments that the government is funding somewhere.  

12 DR. VERSLUIS: Part of it, yes.  

13 MEMBER SHACK: A partnership by and large 

14 on the -

15 CO-CHAIRMAN FORD: I know, but it's free 

16 money.  

17 DR. VERSLUIS: The government finds it 

18 very important that the nuclear option remains a 

19 viable option for the future.  

20 CO-CHAIRMAN FORD: And that's the drive, 

21 that's the main driver.  

22 DR. VERSLUIS: And that's the driver.  

23 MEMBER SHACK: Now you did something 

24 similar or AP-600 and the ABWRs.  

25 DR. VERSLUIS: Oh, yes. Yeah.  
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1 MEMBER SHACK: This is not new.  

2 DR. VERSLUIS: Oh, this is definitely not 

3 new. That doesn't mean you can't question it, of 

4 course. But yes, the administration's position is 

5 when we look at our energy needs and the world's 

6 energy needs in the 21st Century, and societal needs, 

7 and environmental needs, we feel -- we, the 

8 government, feel that the nuclear option should be an 

9 option that is available to us. And if we do not get 

10 new plant builds in this country, the infrastructure 

11 for nuclear energy will slowly dissipate, and 

12 therefore, let's provide support, and at least keep 

13 that option open.  

14 CO-CHAIRMAN FORD: Right.  

15 MEMBER WALLIS: How about system tests, 

16 the loft-type that we heard this morning, these 

17 passive designs and all the questions have to do with 

18 how the various system components interact following 

19 an accident. That's a long way from these individual 

20 component tests.  

21 DR. VERSLUIS: Yeah. I imagine if that 

22 comes up as an issue, that will then also have to be 

23 considered as a potential area for joint 

24 public/private partnerships. I would say that is 

25 probably part of the advanced reactor design 
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1 certification.  

2 Well, I kind of stuck my neck out here, 

3 and this is not a prediction. This is just 

4 speculation about what might expect in terms of most 

5 likely deployed designs. The ABWR, of course, is 

6 already design certified. The AP-1000 is running 

7 hard. It is not finished yet. The ACR-700 has jumped 

8 on the scene, I think, with great energy.  

9 MEMBER WALLIS: Do you think that's more 

10 likely than the SBWR? 

11 DR. VERSLUIS: Oh, I don't want to 

12 speculate any more than this.  

13 MEMBER WALLIS: But you just speculated.  

14 You put -

15 DR. VERSLUIS: Maybe I didn't understand 

16 the question. Is it more likely than -

17 MEMBER WALLIS: I was questioning whether 

18 ACR-700 really was more likely than ASBWR.  

19 DR. VERSLUIS: Well, that gets me 

20 speculating. Yes.  

21 CO-CHAIRMAN FORD: Now why do you put not 

22 likely for IRIS? 

23 DR. VERSLUIS: Well, Westinghouse is 

24 probably going to reserve their money for one design, 

25 and again, you're really asking the wrong guy, but 
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1 let's go on. Let's get off this thing.  

2 CO-CHAIRMAN FORD: It's not based on 

3 physical -

4 DR. VERSLUIS: This is not based on any 

5 special knowledge that we have.  

6 CO-CHAIRMAN FORD: Is it timing within the 

7 2010 -

8 DR. VERSLUIS: Yeah, and also funding.  

9 IRIS probably requires more funding, more 

10 demonstration. And Westinghouse is going to have to 

11 choose how they're going to expend their resources on 

12 new reactor design.  

13 MEMBER WALLIS: What is this logo? This 

14 is an eagle hiding behind a shield? 

15 DR. VERSLUIS: This one here? 

16 MEMBER WALLIS: Right. Is it an eagle? 

17 What is the thing in there? Hiding behind a big 

18 shield, a very modest eagle.  

19 DR. VERSLUIS: This is definitely not a 

20 complete list, but it gives an idea of where the NRC 

21 might get involved in these designs. And I listened 

22 to some of the presentations this morning. It sounds 

23 like you, the NRC, and probably the ACRS know really 

24 much better where they will get involved.  

25 Nevertheless, I identified areas for evaluation, 
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assessment, confirmatory testing and analysis that 

would come into play. I&C, human-machine interface, 

digital instrumentation and controls. Actually, the 

human-machine interface itself, control rooms, and 

safety grade software.  

In the area of the fuels, there may be a 

need for gas reactor fuel performance fabrication, and 

in the case of the ACR-700, at least an assessment of 

the fuel and its behavior.  

Materials is -- there will be materials 

evaluations required and testing for gas reactors, and 

I imagine ACR-700, as well. In the thermal-hydraulics 

and neutronics analysis, the passive safety systems as 

you heard this morning, they really kind of operate -

the models operate at the edge of their capability, 

and the edge of the data pool that's used for 

validation, so there's definitely work needed over 

there. The issue of models for the ACR-700 was 

brought up this morning too, and the gas reactor 

thermal-hydraulics physics actually go in structural 

analysis, and so on. All that needs work.  

To some extent, if there are innovative 

construction technologies and first of a kind 

components, and I imagine that test specifications the 

NRC will get involved in. And finally, the use of 
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1 international codes and standards might become an 

2 issue.  

3 CO-CHAIRMAN FORD: So your listing those 

4 specific areas is purely engineering judgment, is it? 

5 Because the list is far, far longer than that.  

6 DR. VERSLUIS: It's far longer than that.  

7 CO-CHAIRMAN FORD: That's just engineering 

8 judgment. It's not based on a safety analysis PRA.  

9 DR. VERSLUIS: No.  

10 CO-CHAIRMAN FORD: No.  

11 DR. VERSLUIS: No, it is not.  

12 Okay. I'd like to now go to the advanced 

13 gas reactor fuel development program, fuel development 

14 and qualification. And this picture kind of 

15 illustrates that this is a shared need for both the, 

16 let's say the more mature designs, the prismatic 

17 modular reactor and the pebble-bed reactor-types, but 

18 it will also serve Generation IV reactors, or designs, 

19 or concepts, such as the very high temperature 

20 reactor, is what the VHTR stands for, very high 

21 temperature reactor, and gas fast reactor. And those 

22 are two systems that were selected as having a 

23 promising -- having promise in the Generation IV road 

24 map.  

25 And in brief, this indicates where the R&D 
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1 for PMRPBR, it will focus on fuel particles, 

2 materials, helium systems, computer codes and fuel 

3 cycle. And for the VHTR, where we take these designs 

4 and extend them to higher temperatures, you get into 

5 the problems of high temperature fuel behavior and 

6 materials, and so those are very important components 

7 of that. But also, the reason we are going to these 

8 higher temperatures is to be able to operate wider 

9 application of energy products, such as hydrogen 

10 generation, and that's shown in here. There will be 

11 an intermediate heat exchanger for the heat process, 

12 for the heat to be transferred to a hydrogen 

13 production plant. If you're truly going to these kind 

14 of temperatures, Zirconium coated fuel will be needed, 

15 Silicon Carbide is no longer sufficient. And hydrogen 

16 product technology will have to be developed. We'll 

17 say a little bit more about that.  

18 And then going even farther, going to a -

19 these are thermal spectrum designs. Going to fast 

20 spectrum, the materials problems become even more 

21 difficult, and also -- well, I'm running ahead. I'm 

22 going to be talking a little bit more about that 

23 later, so safety systems and fuel cycle processes come 

24 in.  

25 Just in case somebody didn't know what a 
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1 ceramic fuel particle looks like for advanced gas 

2 reactors, this is what it looks like. It has several 

3 layers. This is the size approximately compared to a 

4 pencil. This is the size of a compact, a compact that 

5 these particles -- a fuel compact from these 

6 particles, and this is a fuel element. And this is, 

7 of course, based on the general atomic design.  

8 Now gas reactor fuels have actually quite 

9 a long history, and we aren't going into any great 

10 detail about it because much of it must be known to 

11 you already. It started with the German coating 

12 process, and German particle fuel that actually 

13 performed extremely well, and that they've never 

14 really successfully copied in the United States.  

15 We've had high temperature gas reactor programs for a 

16 long time. We've had demonstration reactors, like the 

17 Peach Bottom, and we did a lot of work on the new 

18 production reactor, but we never could get it quite 

19 right. Now this goes back what these will all be used 

20 for, once we can reach the high temperature. Let me 

21 not say much more about that.  

22 CO-CHAIRMAN FORD: Could you give us an 

23 idea on this last one, the idea of hydrogen 

24 production? We keep hearing about nuclear reactors in 

25 combination with the whole idea of the hydrogen 
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1 economy. In your view, how far away is that in time? 

2 DR. VERSLUIS: Not so very far. The 

3 market for hydrogen today is already very large.  

4 CO-CHAIRMAN FORD: Yes.  

5 DR. VERSLUIS: And it is primarily in the 

6 petrochemical industry, so that -- and because the 

7 oils, the crude oils that are now the source for fuel 

8 for cars, and airplanes and so on, these crude oils 

9 are going down in quality more and more. And in order 

10 to bring up the hydrogen content, you need more and 

11 more hydrogen. That will only continue because the 

12 quality of the crude will get worse and worse as the 

13 good crudes are exhausted, so that's one market.  

14 And for example, the last hydrogen 

15 production plant that was ordered was something like 

16 3,000 megawatts. I mean, they're already ordering big 

17 plants. But in addition to that, again this 

18 administration is very much focused on trying to make 

19 hydrogen a fuel carrier, or energy carrier, I should 

20 say. Electricity and hydrogen potentially being clean 

21 fuels, not fuels, the carriers. But hydrogen, of 

22 course, has to be created somehow, and if this can be 

23 done with nuclear energy, then it will avoid any kind 

24 of carbon fuels. And so the reasoning is that while 

25 hydrogen can be made by any of the other fuels as the 
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1 source material, and as a source of heat, if it is 

2 done with nuclear energy, you avoid any kind of carbon 

3 fuels and whatever climate impacts there are.  

4 CO-CHAIRMAN FORD: But you say it's close, 

5 and it's not on here.  

6 DR. VERSLUIS: There are -- again, this is 

7 all speculation as to what kind of scenarios you 

8 believe for the future. But some of the scenarios 

9 that were not made by us, but by the World Energy 

10 Council, and the International Institute for Systems 

11 Analysis, I think they're called, they're 

12 international bodies. We take middle of the road 

13 scenarios from them, then something like 2015, 2020 is 

14 the time when we should get into this market, because 

15 this market is growing fairly rapidly.  

16 CO-CHAIRMAN FORD: So we could have 

17 commercial application by nuclear reactor tied into 

18 the hydrogen production plant, hydrogen pipelines for 

19 distribution.  

20 DR. VERSLUIS: Yeah. That is a credible 

21 scenario. I'm not predicting that it will be true.  

22 MEMBER ROSEN: It doesn't necessarily have 

23 to have five points. I mean, it could be built at a 

24 petrochemical complex where they use the hydrogen from 

25 the nuclear plant right over the fence, to take heavy 
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1 sour crude and make it into light sweet crude.  

2 CO-CHAIRMAN FORD: Okay. Thank you.  

3 DR. VERSLUIS: Let me quickly go over the 

4 gas reactor fuel program. It builds on U.S.  

5 capability and technology to incorporate the best 

6 German fabrication experience to recreate a 

7 manufacturing capability in the U.S. That will be 

8 able to manufacture high quality coated fuel 

9 particles, so that we can irradiate and test them.  

10 And the reference design for that would be low-energy 

11 Uranium with an MHR configuration. Then doing 

12 actually the testing in ATR in Idaho, the Advance Test 

13 Reactor, and providing irradiation data, proposed 

14 irradiation examinations and demonstrate that we 

15 connect the fuel performance to the fabrication 

16 processes, and demonstrate that we know how to do it.  

17 And then I added that this supports also same time 

18 foundation for the needs of the Gen IV Program.  

19 And this is somewhat repetitive, but the 

20 program goals are to manufacture high quality fuel 

21 kernels, particles and compacts, and to actually get 

22 the specifications for these -- for both the material 

23 and manufacturing specifications, but also the process 

24 specifications.  

25 Then part of that should be also to model 
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1 and do tests on these particles to improve our 

2 understanding of how the fuel characteristics in the 

3 fabrication process relate to the fuel performance.  

4 That is one of those lessons that we have learned, and 

5 if you don't do that, things can go wrong in the new 

6 production program.  

7 Demonstrate the fuel performance during 

8 normal and accident conditions, and we are planning to 

9 do eight irradiation capsules for irradiation in the 

10 Advance Test Reactor, and investigate and examine them 

11 afterward.  

12 CO-CHAIRMAN FORD: Now where physically 

13 would this work be done? 

14 DR. VERSLUIS: The Advance Test Reactor is 

15 at INEEL; that is, the Idaho National Engineering and 

16 Environmental Laboratory.  

17 Another need is to improve the gas reactor 

18 fuel behavior and fission product transfer modeling 

19 capability, and kind of reduce the market entry risks.  

20 This program is actually in the process of 

21 being formulated. I mean, there is a clear wish to do 

22 this program. There is a draft program planned, but 

23 all the decisions and schedules have not been 

24 finalized, so let me give you an idea as to what this 

25 program will contain and what the schedule is.  
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1 It would extend through 2012, although the 

2 qualification part of the program would be completed 

3 by 2010. This year, the work would concentrate on the 

4 fuel kernel manufacture, the coating process 

5 development, and the quality control method 

6 development. We would actually be making the first 

7 fuel specimens, so that the capsule can be designed.  

8 We would actually design the irradiation capsule, and 

9 formulate the test specifications, and we would 

10 initiate the fuel performance efforts, and getting 

11 thermochemical and thermophysical properties.  

12 CO-CHAIRMAN FORD: You were here this 

13 morning. You heard -

14 DR. VERSLUIS: Part of it, not the whole 

15 morning.  

16 CO-CHAIRMAN FORD: All right. You would 

17 have heard, I'm sure, some of the budget constraints 

18 that the NRR, well NRR and RES have on them. I 

19 recognize it's a ticklish situation of hanging 

20 collaboration between DOE and NRC, but is that a 

21 possibility given the time constraints, and the budget 

22 constraint of collaborative programs? 

23 DR. VERSLUIS: I'm not an authority in 

24 this area, so let me speculate a little bit. And 

25 then somebody can correct me if I'm not saying this 
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right.  

It seems to me that if the tests are 

structured correctly and the data is taken correctly, 

then both sides, the DOE and the NRC, can use the data 

to make their own conclusions and support their own 

models and evaluations.  

MEMBER ROSEN: If the government can 

cooperate in this fashion with the industry, really 

the government can cooperate with itself in this 

fashion.  

CO-CHAIRMAN FORD: Yeah. I'm just 

thinking of Yucca Mountain where the regulator versus 

DR. VERSLUIS: So I think the answer is 

yes. If it's carefully done and the tests are 

carefully planned -

CO-CHAIRMAN FORD: Are there plans to have 

such collaborative? I mean, this is very -

DR. VERSLUIS: I believe so.  

CO-CHAIRMAN FORD: This is very relevant 

to some of the concerns.  

DR. VERSLUIS: This is not an area where 

I have direct responsibility, but I believe so.  

MR. CORLETTI: This is Mike Corletti from 

Westinghouse. I can just speak to one instance.  
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There is, for AP-1000 there is some DOE testing being 

sponsored at Oregon State University. We talked about 

that a little bit at the Apex facility. That testing 

is being -- is a DOE sponsored test that the data is 

going to be made available to both NRC, and to 

Westinghouse, as part of confirmatory testing for 

AP-1000. That's probably one example where DOE 

collaborative effort, if you will, is taking place.  

And I think they're looking for more ways.  

DR. VERSLUIS: Yeah. I believe that there 

have been discussions between NRC and DOE about how to 

set up this program that it would satisfy both needs.  

MEMBER SIEBER: If I would comment, I 

think that what you're hinting toward is, would DOE 

fund directly NRC activities? And I think the answer 

to that is no.  

CO-CHAIRMAN FORD: No. I was talking 

about a true collaboration, not funding.  

MEMBER SIEBER: Collaborative efforts I 

think they could do. They're already demonstrated -

DR. VERSLUIS: This would be an effort 

where the results are needed both by the 

designers/vendors and by the regulators, so it would 

make sense, and does make sense.  

MEMBER SHACK: We have collaborative
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1 efforts with our NRC sponsored work on steam 

2 generators, and the NEP program, not the GEN IV 

3 people, but the -- you know, so that we've 

4 collaborated on effort -- you know, materials that 

5 we've gotten from the McGuire reactor. DOE has 

6 supplied funds to help us build the glovebox we needed 

7 to work on to examine it, so there's certainly 

8 precedents.  

9 MR. MUSCARA: This is Joe Muscara. Peter, 

10 yes, I know there are efforts going on with Stu Rubin 

11 is talking to his counterparts at DOE to set up 

12 testing on fuel that are common interest. I know 

13 they've been negotiating what these tests should be, 

14 so there are ongoing efforts for this cooperation.  

15 DR. VERSLUIS: I think you're confirming 

16 my impression. Thank you. Let me finish up with what 

17 we anticipate we would be doing in '04 in terms of 

18 continuing this program, continuation of the fuel 

19 manufacture and the properties testing. The first 

20 capsule would inserted for irradiation in October of 

21 '04. We would obtain early feedback for the 

22 fabrication process, and the initial fission product 

23 and gas release transfer studies, the internals would 

24 be performed. This is a serious program, as I say.  

25 It's in the process of being formulated, but it is a 
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1 serious program.  

2 Now I'd like to go over to Generation IV, 

3 and I recognize that the Generation IV systems are a 

4 little far away for the NRC and the ACRS to be 

5 concerned about, but it might be useful to indicate at 

6 least what concepts have been selected as possible 

7 next generation designs, and say a few words about the 

8 road map activity that we have just completed.  

9 Now I'm showing the gas, generation for 

10 gas reactors here because they -- of the six concepts 

11 that were selected by an international, let's say 

12 group of collaborators on the road map, of those six, 

13 the gas reactors are very -- are crucial to the 

14 Department of Energy's program, so let me say a few 

15 words about them. I already showed you that graph 

16 before.  

17 The primary mission then of the very high 

18 temperature gas reactor is nuclear heat applications, 

19 and I'll say a little more about that. The secondary 

20 mission is still electricity production. High 

21 temperatures will lead to high efficiencies, and there 

22 is -- and they should be deployable by 2020. Now, you 

23 know, it's anybody's guess what will actually happen, 

24 but the road map experts looked at a best-case 

25 scenario for deployment, if a lot of resources were 
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1 set in, were applied, and countries would pool 

2 together their resources, it could be done by 2020.  

3 That was their judgment. It's anybody's guess.  

4 The gas fast reactor, it's primary mission 

5 would be, besides electricity production, actinide 

6 management, and I'll say a little bit more about 

7 actinide management in a moment, so let me leave it 

8 there. And the secondary mission, it would still 

9 operate at fairly high temperatures, would be nuclear 

10 heat applications deployable by 2025.  

11 Now this shows actually what kind of 

12 process heat needs there are that's in this part of 

13 the graph. This shows the temperature in Celsius, and 

14 it shows where the reactors are operating, and the 

15 current LWRs are operating at about 320 Celsius. The 

16 sodium fast reactor and the lead fast reactor would be 

17 operating, sodium around 500, lead can go higher to 

18 about 700. And the advanced gas reactor and the very 

19 high temperature reactor, they would be pushing this 

20 up to 800 and 1200. That is the concept for these 

21 high temperature reactors. What could they then do? 

22 Well, I don't want to read off all these applications, 

23 but if you get in -- you know, by 700 you really can't 

24 do much in the way of hydrogen, direct hydrogen 

25 production using thermal chemical means. You can't do 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross com



190 

1 gasification of coal. You can't really use a gas 

2 turbine, so when you get into this temperature regime, 

3 these become possible. And that includes, and I don't 

4 know that it will ever be economically feasible, 

5 cement manufacture, glass manufacture, and other, you 

6 know, large-scale manufacturing processes.  

7 But right now, we are primarily focusing 

8 on the hydrogen. We believe that market will develop 

9 rapidly. And there are various ways of actually 

10 making hydrogen. The one that's used right now is 

11 steam reforming, and all you need is high temperature 

12 heat and natural gas as the source. That can be done 

13 with nuclear heat or any other heat.  

14 But there are also processes where you 

15 crack water directly, and this is schematic of such a 

16 process. Water goes in, heat goes in at 850 Celsius, 

17 and oxygen and hydrogen are coming out. And I won't 

18 go into this. This is nasty stuff.  

19 CO-CHAIRMAN FORD: It is a horrendous 

20 brew.  

21 DR. VERSLUIS: Sulfuric acid and stuff 

22 like that, and there are other processes under 

23 consideration. And these actually have to be proven.  

24 That's part of the GEN IV program, is to show the 

25 proof of principle. They have been shown in the lab, 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross com



191 

1 but not really to the point that we believe -- that we 

2 are certain it will work.  

3 And finally, there is also, of course, 

4 electrolysis, and both cold electrolysis and hot 

5 electrolysis are other possibilities. They're not on 

6 here, but they're another way of making hydrogen.  

7 CO-CHAIRMAN FORD: But you say that 

8 there's a commercial driver to have one of these very 

9 high temperature gas reactors doing these sort of 

10 things by 2015, 2010, 2020? This is what you said 

11 earlier when we were talking about hydrogen.  

12 DR. VERSLUIS: Yes. Right.  

13 CO-CHAIRMAN FORD: So that's -- a 

14 commercial reason for having them on-line doing this 

15 stuff, so that means that NRC might be faced 

16 commercially, based on commercial drivers in the next 

17 five years of having to look at one of these systems.  

18 DR. VERSLUIS: They might be. The 

19 likelihood of it happening is subject to question, but 

20 yeah. It is a scenario that is credible.  

21 CO-CHAIRMAN FORD: Exciting.  

22 MEMBER SIEBER: The key word is "might".  

23 DR. VERSLUIS: Yeah.  

24 MEMBER RANSOM: One of the process is the 

25 IS process. Is that right? 
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1 DR. VERSLUIS: Yes, it is the IS process.  

2 Correct. The iodine sulfur process. It's one of the 

3 leading processes. There is also a calcium bromide 

4 process.  

5 Now let me take a step at explaining 

6 actinide management. And this shows a time frame from 

7 2000 to -- well, this actually says 2065, so the 

8 better part of this century. And the center trunk is 

9 the electricity generation mission, which is 

10 traditionally the mission that nuclear power plants 

11 have been used for. And in fact, it shows that a 

12 number of them are operating and will continue to 

13 operate near mid-century.  

14 It also shows that new designs will come 

15 on line around here and around there. This is, again, 

16 this is conceptual. This is not a prediction, so it 

17 remains an important part of the nuclear portfolio.  

18 But it also shows that around 2015, the market for 

19 hydrogen production with nuclear heat will 

20 materialize. And when I say that, it means that we 

21 have to develop and build the reactor, license and 

22 build the reactor, and it has to be economic, 

23 otherwise this will not happen. But we believe that 

24 it is possible.  

25 Around 2025, under this scenario and the 
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1 scenarios that we studied for Generation IV, again 

2 they were taken from the World Energy Council, and we 

3 took a medium scenario where the nuclear portion of 

4 the generating capacity remained constant. It didn't 

5 increase, it remained constant. And if you do that, 

6 you go from something like 370 gigawatt electric 

7 worldwide today to about 2000 mid-century and 6000 end 

8 of the century. Now that is mind-boggling, but 

9 nevertheless, these are the scenarios that these world 

10 bodies come up with. And it does not increase the 

11 nuclear component, so this energy has to come from 

12 somewhere.  

13 And the driving factors, of course, are 

14 that while here in the west we have a good living 

15 standard, in a lot of the world, the living standard 

16 has to come up. And the population growth, together 

17 with the increase of living standard, and absent any 

18 catastrophic occurrences would, in fact, show that 

19 kind of scenario.  

20 So given such scenarios to plan for, by 

21 around 2025 there will be a lot of spent nuclear fuel 

22 if we have a once-through fuel cycle. In fact, by 

23 around 2010, 2015 the current Yucca Mountain geologic 

24 repository, which does not exist yet, but if it were 

25 to be built, would already be completely claimed by 
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1 the spent nuclear fuel that's been generated up to 

2 that point by current reactors in the U.S., so we are 

3 starting to look at a second repository. And if these 

4 curves keep going up like that, we're looking by mid

5 century at building repositories at a fairly constant 

6 clip.  

7 So what can you do about that? How can 

8 you make nuclear energy more environmentally friendly, 

9 more sustainable? Well, the way to do it is to 

10 condition the spent nuclear fuel, recycle the parts 

11 that can be turned into fuel, and more optimally 

12 manage the components of the waste, such that you can 

13 put a lot more of the highly radioactive waste into 

14 the repositories that are going to be built. That's 

15 what's meant with waste burn-down. It's basically 

16 closing the fuel cycle, and starting with the mountain 

17 of spent nuclear fuel from the light water reactors 

18 and recycling that fuel.  

19 For that you're going to need fast 

20 spectrum reactors. And that's what this indicates.  

21 We are going to need fast spectrum reactors here to 

22 start with the waste burn-down in spent nuclear fuel.  

23 It is the back of the fuel cycle that will be staring 

24 us in the face before we get to the problem of is 

25 there going to enough Uranium.  
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1 That is, however, something that will 

2 eventually occur, and there are people that say that 

3 it will never occur, but it is likely to occur 

4 somewhere in the second part of this century. We 

5 recognize that we will probably find better extraction 

6 techniques and find new deposits, and there will be 

7 more there than we currently know, but sooner or later 

8 with this kind of a projected growth, it will be very 

9 nice to start tapping into the fact that the fast 

10 spectrum reactors, you can create as much fissile 

11 material as you burn-up. And so you can -- in fact, 

12 you can create enough to also start feeding the 

13 thermal spectrum reactors that are operating here.  

14 That's what's meant with actinide management.  

15 Now I am prepared to go through each of 

16 the six concepts quickly, and I would have one slide 

17 that shows what it looks like, what the features are, 

18 and one slide what the R&D needs are. And if there is 

19 enough time for that, I'll be happy to do that.  

20 Starting with the VHTR then, it's a 

21 thermal spectrum graphite-moderated helium-cooled 

22 reactor. It supplies high temperature process heat 

23 over 1000 Celsius for nuclear heat applications. It's 

24 fueled by ceramic-coat uranium-plutonium oxide 

25 particles in prismatic or pebble-bed configuration.  
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1 And it shows here the intermediate heat exchanger, 

2 which has not been developed yet, and a hydrogen 

3 production plant.  

4 When we talk about R&D needs, there are 

5 issues of viability for some of these concepts. They 

6 are show-stoppers. If you can't get across -- if you 

7 can't come up with a solution for the materials or the 

8 fuels, you know, the concept goes away. And so this 

9 is a kind of a mixture of viability R&D, which is what 

10 we will be focusing on first, and performance which is 

11 a matter of optimizing the performance of such a 

12 concept.  

13 For the VHTR, novel fuel materials will 

14 have to be developed that allow increasing the 

15 ultimate temperature from 850 Celsius to above 1000.  

16 The maximum fuel temperature during abnormal accident 

17 conditions has to be raised from 1600 where it is 

18 about now, to 1800. Burn-ups of 150 to 200 gigawatt 

19 days per metric ton will have to be realized, and more 

20 uniform core temperatures in the core layout. Energy 

21 coupling technologies for the use of the nuclear heat, 

22 and in the case of electricity production which will 

23 always be part of the mix, I'm sure, the development 

24 and demonstration of a direct cycle helium turbine.  

25 You'll see that come back for each of these tasks.  
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1 CO-CHAIRMAN FORD: Now when you've been 

2 looking at those needs, have you been driven at all by 

3 ideas that, for instance, Dana Powers has come up 

4 about core instabilities of this designer fuel because 

5 of, if you like, unpredictable random walk of the 

6 pellets around the core, or design-basis defense in 

7 depth problems for failure in the fuel? 

8 DR. VERSLUIS: First of all, the reference 

9 design really is a configuration like the modular, the 

10 prismatic reactor where you know where the fuel is.  

11 CO-CHAIRMAN FORD: Okay.  

12 DR. VERSLUIS: But that's the reference 

13 design, which does not mean that we'll never be 

14 looking at pebble-bed reactors.  

15 CO-CHAIRMAN FORD: Okay.  

16 DR. VERSLUIS: But to, you know, to frame 

17 the answer a little differently, we don't think that 

18 that really is a show-stopper. That is more a matter 

19 of performance R&D to get that right.  

20 CO-CHAIRMAN FORD: Okay.  

21 DR. VERSLUIS: Show-stoppers are more can 

22 you develop the right fuel, the Zirconium carbide, can 

23 you come up with the right structural materials at 

24 these temperatures and pressures.  

25 CO-CHAIRMAN FORD: Okay.  
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1 MEMBER SIEBER: I would think that, you 

2 know, if you look through the past hundred years of 

3 energy production, there's always been a temperature 

4 that's been a killer. Temperature is a killer because 

5 of materials issues, and if you're going to focus on 

6 something for Gen IV that would be -- to me that's 

7 where you would put your dollars.  

8 DR. VERSLUIS: It's recognized that almost 

9 all of them push higher temperatures, and so materials 

10 work is very prominent in the early part of Gen IV.  

11 But there's also a lot more -- better methodology for 

12 developing new materials than there was 40 years ago, 

13 so our materials people tell us that there's promise 

14 there.  

15 The gas-cooled fast reactor has a fast 

16 spectrum. The reference reactor is a helium-cooled 

17 reactor, but there are also alternate designs that 

18 look at supercritical carbon dioxide as the coolant.  

19 Supercritical carbon dioxide has some really nice 

20 thermodynamic properties, and would operate at lower 

21 temperatures and pressures. But the reference is 

22 helium. It would require direct cycle helium turbine 

23 for electricity production, and that is actually shown 

24 here. And, of course, all these gas reactors are 

25 looking for one of those.  
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1 It would also allow for hydrogen 

2 production. It's fueled by closely packed ceramic 

3 coated uranium-plutonium carbide kernels or fibers.  

4 And here comes the interesting part, or ceramic coated 

5 solid solution metal fuel. In fact, we are still 

6 looking at several types of fuels for this gas fast 

7 reactor. There's a lot of uncertainty as to what -

8 how you would actually design this thing. There's a 

9 lot of great studies going on, and preconceptual 

10 studies.  

11 The issues are (a) in order to get a fast 

12 spectrum, you have to increase the power density.  

13 When you increase the power density, you lose the 

14 really -- the real advantage of gas reactors is that 

15 they're very passively safe. Well, at these power 

16 densities, you can't depend on passive safety 

17 probably. You probably have to have a mixture of 

18 passive and active safety systems, so that -- you 

19 know, the configuration for the core in this system is 

20 being -

21 MEMBER ROSEN: The guy you have standing 

22 next to the core there wouldn't stay there really 

23 long.  

24 DR. VERSLUIS: Not very long, no. Well, 

25 there's a whole list of things, and these are only the 
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1 main issues that I put down here. Fuel forms and 

2 materials for both in-core and structural components, 

3 because not only is the temperature high, but also you 

4 now deal with fast nuclear damage, which is -- you 

5 know, leads to larger DBAs than thermal, so core 

6 design is not fixed. Safety improvements, decay heat 

7 removal systems, a lot of studies going.  

8 Fuel cycle technology, if this is a fast 

9 reactor, it only makes sense if you can recycle the 

10 fuel, so that's not going to be so easy, necessarily, 

11 depending on the fuel that's being selected for it.  

12 The turbine again, and energy coupling techniques.  

13 MEMBER RANSOM: What kind of reactor 

14 vessels are they considering for these reactors, like 

15 pre-stress concrete reactor vessels still under 

16 consideration? 

17 DR. VERSLUIS: No, the references I use, 

18 this is still a type of steel, and there are different 

19 types of steel being looked at for that. And it 

20 depends also on what they finally come up with for the 

21 decay heat removal, what the temperatures are going to 

22 be. So those were the two, where we are. We're 

23 focusing on resources first.  

24 But in addition to that, there is the 

25 sodium-cooled fast reactor, supercritical water 
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1 reactor, lead-cooled fast reactor, and a molten salt 

2 reactor, and I'd run through them quickly and 

3 entertain you a little.  

4 The sodium-cooled fast reactor, obviously 

5 there's a lot of experience with sodium. The ultimate 

6 temperatures are around 530 to 550. They are 

7 anticipated to be used for electricity production and 

8 actinide management, and it can be either an oxide or 

9 a metal fuel. Both are potential candidates, and 

10 this, you know, this is a schematic of a sodium 

11 reactor, the pool-type.  

12 Actually, there aren't that many viability 

13 issues with sodium reactors. There are some potential 

14 viability issues really with closing the fuel cycle.  

15 Can we, in fact, get a sufficient separation of the 

16 fission products and the actinides to achieve what the 

17 goals are, and can we do that in a sufficiently 

18 proliferation resistant manner? With aqueous or 

19 advanced aqueous systems you can recycle, you can 

20 probably do it, but we'd much rather use pyro 

21 processing, because that way the radiation barrier 

22 will always be there.  

23 But in addition to that, we know that 

24 sodium reactors, the current designs are expensive, 

25 and not economically competitive, so there are also 
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1 issues of capital cost reduction, and there are some 

2 idea on reducing the number of loops using different 

3 steels for the vessel. And in addition to that, there 

4 are still some lingering questions about the passive 

5 safety response improvement and accommodation of 

6 bounding events.  

7 I mentioned the fuel treatment. Then, of 

8 course, once you have the fuel treatment, you have to 

9 refabricate it into minor actinide-bearing fuel.  

10 That's been done in the lab, but really not on a large 

11 enough scale, so that has to be tested and 

12 demonstrated. And in-service inspection and repair 

13 are other issues that are known to be somewhat touchy.  

14 Supercritical water reactors, these are -

15 what's shown here, basically a BWR type of 

16 configuration with no pressure, no pressurizer and 

17 steam generator, so it's a direct cycle. The size of 

18 the vessel would be about that of a PWR vessel.  

19 There's a fair -- by going through supercritical 

20 water, there's a fair amount of simplification that 

21 you get on the primary site. And as you see, the 

22 control rods are in the top rather than the bottom, at 

23 the current BWR, so there's some good simplifications.  

24 But there are also some real questions as to, you 

25 know, ultimate temperature of 510 degrees. The 
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1 spectrum can be thermal or fast, depending on how much 

2 moderation is in the core. It could be used for 

3 actinide management, the fast spectrum anyway, and 

4 it's fueled by a convention LEU fuel.  

5 MEMBER WALLIS: It's a very strange 

6 turbine. It has steam on top and water at the bottom.  

7 MEMBER ROSEN: Well, actually it's -

8 supercritical is one phase, a never-changing phase.  

9 MEMBER WALLIS: Yeah, but it's still got 

10 the cold stuff on the bottom, and the hot stuff on the 

11 top.  

12 DR. VERSLUIS: The really critical issues 

13 are the potential for instabilities. There's a 

14 tremendous rise of enthalpy through the core of the 

15 supercritical fluid, and changes in -- and the density 

16 changes very rapidly, so we know that there will be 

17 issues there.  

18 The plant design itself has not been 

19 settled, and particularly the materials and structure.  

20 We know water is a very corrosive environment, and now 

21 we're going to higher temperatures and higher 

22 pressures. And in case of fast spectrum, again fast 

23 neutron, so there are a lot of issues having to do 

24 with corrosion, cracking, embrittlement, creep, all 

25 the things that we already know about a little bit, 
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1 and will just get worse. Dimensional and 

2 microstructural stability and stability in high 

3 radiation fields, so there will be a lot of R&D focus 

4 in this area. And then fuel cycle.  

5 MEMBER RANSOM: What kind of pressures are 

6 they talking about? 

7 DR. VERSLUIS: It's -- the pressure is 

8 around, what was it, 300 -

9 MEMBER LEITCH: Critical pressure is 3206.  

10 MEMBER ROSEN: Yeah, that's the number.  

11 Thank you, Graham, 3,206 psia.  

12 DR. VERSLUIS: And you'll be operating 

13 above that.  

14 MEMBER ROSEN: Or above. Correct.  

15 DR. VERSLUIS: Another concept that was 

16 selected is the lead-cooled fast reactor, and we don't 

17 have much experience with that in the west, but there 

18 has been -- a number of those have operated in the 

19 former Soviet Union. It's a fast spectrum lead-cooled 

20 reactor, or sometimes lead bismuth. That temperature 

21 is between 550 and 800. These are the missions. The 

22 higher temperature version. Lead, of course, has a 

23 very high evaporation temperature, so it could go up 

24 to fairly high temperatures. And it would be fueled 

25 by either metal or nitride fuels.  
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1 Now one of the things that's interesting 

2 about this concept is that this part here, which is 

3 really -- this operates, first of all, at low 

4 pressures, I mean, because of the vapor pressure of 

5 lead at these temperatures is quite low, so that's an 

6 advantage. But this part here would be in its 

7 entirety replaceable, and one of the advantages you 

8 get with this fast spectrum is that you can -- since 

9 it basically operates, it's self-breeding, you get 

10 very long fuel cycles, something like 15 to 18 years.  

11 So this thing could be, after 15 years, simply 

12 replaced with a new one, and where's the idea of a 

13 battery reactor comes from. This is also called 

14 battery reactor.  

15 MEMBER WALLIS: It's a natural 

16 circulation.  

17 DR. VERSLUIS: It's natural circulation, 

18 and it has -- I can't really read all the small print 

19 here, but these are -

20 MEMBER WALLIS: What's the working fluid 

21 in the turbine? 

22 DR. VERSLUIS: In the turbine it could be 

23 -- I think the current favorite to try out first is 

24 supercritical carbon dioxide, but it could be helium.  

25 But in any case, this shows a direct breaking cycle 
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1 turbine.  

2 CO-CHAIRMAN FORD: Just for interest, are 

3 all these turbine generator sets vertically mounted, 

4 as shown there, or that was just a schematic? 

5 DR. VERSLUIS: No, this is a schematic.  

6 CO-CHAIRMAN FORD: Oh.  

7 MEMBER SIEBER: I don't think any of them 

8 are.  

9 DR. VERSLUIS: Well, yeah, some of them 

10 are, but there are different configurations. The 

11 PBMR, for example, and the GT-MHR have different 

12 configurations for them.  

13 CO-CHAIRMAN FORD: Okay.  

14 DR. VERSLUIS: The R&D needs are fuels and 

15 materials, nitride fuels development, including fuel 

16 clad compatibility and performance, high temperature 

17 structural materials. We know that lead, and 

18 particular lead bismuth interacts with the structural 

19 materials, and there's -- so there's an issue of 

20 finding the right structural materials and chemistry 

21 regimes to stabilize that. Systems design, we've done 

22 very little here in the west in actually designing 

23 those. Energy coupling technologies, making them 

24 cheap enough, and the fuel cycle technology for 

25 nitride fuels.  
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It just stays in there, 

needed, you add in fluid 

conceptual advantages to it 

very difficult to realize.  

MEMBER SIEBER: 

those, didn't they? 

DR. VERSLUIS: 

MEMBER SIEBER:

and any new fuel that's 

form. There's a lot of 

but it's also known to be 

They actually built one of 

Pardon me? 

They built one of those

years ago.

DR. VERSLUIS: Oh, yes. There are -- Oak

Ridge has operated one of these. They had, I think

two different types, and the breeder, as they called 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross com

207 

Molten salt is the last of the selected 

concepts, and again, there is a fair amount of 

experience with it. And on paper, it has tremendous 

advantages. It's safe in the sense that if there's an 

overheating or anything like that, the valve opens and 

the molten salt with the fuel will just simply go into 

these vessels.  

There is a continuous cleaning-up or 

processing of the fission products, so that this can 

just -- there is no need, in other words, to reprocess 

the fuel. The actinides just stay in there and burn.  

There's no need to take out and reprocess the fuel, 

and then refabricate it into some kind of a fuel form.
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1 it, operated for a number of years.  

2 CO-CHAIRMAN KRESS: It ran very well, very 

3 stable.  

4 DR. VERSLUIS: Yeah.  

5 CO-CHAIRMAN KRESS: Extremely nice 

6 reactor.  

7 DR. VERSLUIS: Yes.  

8 MEMBER SIEBER: It's a lot of machinery 

9 for the power you get though. Right? 

10 CO-CHAIRMAN KRESS: Yes. It's a pump and 

11 a pot.  

12 MEMBER SIEBER: Yeah, I know. A big pot 

13 though, right? 

14 CO-CHAIRMAN KRESS: Yeah. We threw away 

15 the heat. We didn't have an electrical generator.  

16 DR. VERSLUIS: There's a lot of viability 

17 issues, and you will be able to confirm that. Once 

18 you start getting the fission product dissolved in the 

19 salts, you get a very corrosive mixture, and you get 

20 lanthanides and other nasty things in it. And they 

21 attack the structural materials, and it dissolves and 

22 resettles in other places, and so there are some 

23 interesting safety problems.  

24 But at the same time, the people who are 

25 the proponents for this system say well, we -- you 
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1 know, we have a lot of experience with salt. High 

2 temperature salt is something that they use in all 

3 sorts of processes and it can be managed.  

4 So lifetime behavior of the salt, 

5 materials compatibility, the salt processing. There 

6 is a need for cleaning up the salt and taking out 

7 fission products, so there's an on-line chemical 

8 factory going on which there's some experience, but 

9 not nearly enough. And then there are performance 

10 issues of the fuel development. What is meant really 

11 is what type of salts you use. There are different 

12 choices that can be made, and the materials 

13 performance and stability.  

14 CO-CHAIRMAN KRESS: One of the issues I 

15 don't see up there was how to get rid of the xenon.  

16 DR. VERSLUIS: Right.  

17 MEMBER SIEBER: Well, that was my 

18 question. It looks to me this cartoon shows the two 

19 control rods at the top. But if you look at the xenon 

20 transients the activity changes that are taking place, 

21 I imagine that there is a tremendous -

22 CO-CHAIRMAN KRESS: We had to continuously 

23 take out the xenon, but we didn't use control rods.  

24 MEMBER SIEBER: What did you do? 

25 CO-CHAIRMAN KRESS: This is temperature 
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1 controlled completely.  

2 MEMBER ROSEN: What Rob has done is spared 

3 you a lot of the detail. There's a ton of it on the 

4 website.  

5 MEMBER SIEBER: It makes it look better 

6 without the detail.  

7 MEMBER ROSEN: And some of the detail that 

8 he spared you is additional complications. He hasn't 

9 mentioned all of them.  

10 DR. VERSLUIS: Right.  

11 CO-CHAIRMAN KRESS: I think the major 

12 problem is this chemical reprocessing plant. That's 

13 where you deposit all the fission products, and take 

14 them out, and do something with them. And that's a 

15 major part of the whole thing.  

16 MEMBER ROSEN: Well, the good news about 

17 this concept is the fuel is all in there. It's a 

18 fluid, and you never have to reprocess there. That's 

19 the good news. The bad new is the fuel is in there.  

20 It's a solid, I mean it's a fluid -

21 MEMBER SIEBER: And you never get a chance 

22 to reprocess.  

23 CO-CHAIRMAN KRESS: But my favorite 

24 description of the thing is "No wing, no sting." 

25 There wasn't any way to get that fission products out 
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to the environment, just could not do it, so it's a 

really safe. The salt won't burn. It had no vapor 

pressure. It's a very neat safety concept.  

DR. VERSLUIS: A lot of the safety issues 

that you have with the other reactors aren't here, but 

then, of course -

MEMBER SIEBER: There's other ones, 

though. The size of the pot is critical.  

CO-CHAIRMAN KRESS: Yeah, it had to be a 

critical pot. That's for sure.  

DR. VERSLUIS: But, you know, a lot of the 

arguments that are being made is when people say oh, 

this -- can you imagine having a critical pot with 

this salt and uranium and stuff in it. When we talk 

about pyroprocessing, we're talking about, you know, 

a pot of salt with, you know, uranium and plutonium, 

and actinide and fission products dissolved in it.  

MEMBER ROSEN: But it's not critical.  

DR. VERSLUIS: But it's not critical. You 

hope it's not critical. The criticality part of it 

though is -- I'm now speaking off the top of my head, 

but it seems like the fact that if there's any kind of 

a temperature excursion at all, you automatically dump 

it into these vessels. It seems like a very good 

feature that you can't have in any of the others. It 
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1 doesn't mean that something can't go wrong with it, I 

2 imagine.  

3 MEMBER ROSEN: You know, if you show that 

4 to a utility guy who's running the light water reactor 

5 today, you know, he'd say I'm going to write down here 

6 on description of a reactor, that is different from 

7 anything you've operated, as I can imagine. That's 

8 what you'd get.  

9 DR. VERSLUIS: Either that or the vapor 

10 core.  

11 MEMBER WALLIS: Which a chemical plant -

12 MEMBER SIEBER: It's really a chemical 

13 plant rather than a -

14 MEMBER WALLIS: The chemical plant is many 

15 times bigger than this sketch you've shown here.  

16 DR. VERSLUIS: Yeah, this is -- well, this 

17 is supposedly -

18 MEMBER WALLIS: A chemical plant is a huge 

19 operation.  

20 DR. VERSLUIS: Oh, I'm sorry. Yeah.  

21 MEMBER SIEBER: Now if this were used as 

22 a hydrogen, part of a hydrogen plant, the hydrogen 

23 plant would be about equally as complicated as this 

24 turns out to be.  

25 CO-CHAIRMAN KRESS: There's interesting 
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safety issues with the hydrogen plant hooked to a 

nuclear plant.  

MEMBER SIEBER: I'm not thrilled about 

having hydrogen as the energy -

MEMBER ROSEN: We already have hydrogen in 

nuclear plants, so -

MEMBER SIEBER: Yeah, but you have a 

little bit. You don't have train loads of the stuff, 

you know, all over like Hindenburg.  

MEMBER ROSEN: Well, I don't think you'd 

keep an inventory. The whole idea is you'd make it 

and sell it.  

MEMBER SIEBER: As quick as you can.  

MEMBER ROSEN: Sell it as quick as you 

can, or hike it over the fence to a refinery. But 

hydrogen is not new to nuclear plants.  

MEMBER SIEBER: I'm sure the older 

generation felt the same thing about oil, pretty bad 

stuff, burns.  

DR. VERSLUIS: Well, one of the things 

that's clear, if you have a nuclear plant and the heat 

is piped over to a hydrogen production facility, this 

coupling has to be very closely examined. And it 

should be clear that, you know, they both have their 

own safety issues. You don't want any of the events 
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1 that could happen here really become a safety problem 

2 on the reactor side.  

3 MEMBER SIEBER: Or vice versa.  

4 DR. VERSLUIS: Well, let me -- this is the 

5 last slide, and then the entertainment is over.  

6 We've come up with a guess of how long the 

7 various phases of R&D would take. And the light 

8 colored is the viability R&D. This is the performance 

9 R&D, and then this would represent the demonstration 

10 part of it. And this is the best guess of the 

11 experts, best case, you know, full development 

12 resources as to how long these various phases would 

13 take.  

14 For the sodium fast reactor, really the 

15 reactor site has very little in the way of viability 

16 issues left, so this shows only a short period having 

17 to do with the reprocessing, and they get gradually 

18 longer as you deal with the fuels and materials issues 

19 for these reactors.  

20 Assuming that you could get all the show

21 stoppers taken care of, and all the viability issues 

22 resolved, then there's still quite a bit of research 

23 and development that has to be done in order to 

24 optimize the components and the system configuration, 

25 and to make it economic. Obviously, if it's not 
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1 economic -- if it can't be made up economic, then you 

2 don't do it either. And then there's the 

3 demonstration phase, so this is currently what would 

4 be the best case guess.  

5 CO-CHAIRMAN FORD: Thank you very much 

6 indeed. You've given us an awful lot to think about, 

7 tremendous challenges, I think, in NRC is these 

8 things, such as these high temperature reactors, ever 

9 come to fruition. Thank you very much indeed.  

10 We have scheduled half an hour for public 

11 presentations, and we have one from I'm going to call 

12 it the AECL.  

13 DR. SNELL: For the record, I'm Victor 

14 Snell, AECL. I have a few -- this is going more or 

15 less from the sublime to the mundane. I did have some 

16 remarks on the research presentation this morning on 

17 ACR, and I think although I'm very pleased to see that 

18 NRC is taking a proactive approach on research, I 

19 think what's needed more is a more thoughtful and more 

20 focused approach as to what research on the ACR needs 

21 to be done. And I would suggest that there needs to 

22 be about four steps in defining an appropriate 

23 research program on ACR. This is obviously talking 

24 about the U.S., not about Canada.  

25 And as was pointed out, we've undertaken 
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1 a fairly significant effort with NRC Staff in 

2 familiarization. And we feel it's important to ensure 

3 that understanding exists before we start getting into 

4 a lot of fine reviews. Part of the familiarization 

5 has been and will be a series of meetings on all 

6 aspects of the design, which would include the R&D 

7 program. And so, to me then the first step of the 

8 four is that we need to ensure that there's a fairly 

9 solid understanding of the design, and the associated 

10 phenomenology that goes along with it, much of which 

11 is common to light water reactors, and some of which 

12 isn't.  

13 I would suggest the second step is to 

14 review what we've done for the generic CANDU in terms 

15 of R&D and co-development. We've employed 2,000 

16 people at Chalk River for the last 40 years or so on 

17 average doing R&D in support of the CANDU product. As 

18 is pointed out, the responsibility for doing that is 

19 the vendors, and not the regulators, although the CNSC 

20 does some fairly modest R&D as an audit, but mostly 

21 R&Ds, not ACL. So I think this next step has been 

22 done by ourselves, by the Canadian utilities as part 

23 of the CANDU owners group, and by the CNSC as part of 

24 their audit function.  

25 And as part of that, to also go through 
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1 what's planned for the ACR. As you mentioned, there 

2 are differences. We do have a evolutionary R&D 

3 program planned for the ACR over the next three or 

4 four years. The director of that program is sitting 

5 in the front row there, Dr. Dave Wren. He is actually 

6 -- his position is in charge of the R&D for ACR, so 

7 the model is you take the existing base, and then you 

8 look at what's changed, and you make sure that you've 

9 got R&D to cover the changes, so that would be the 

10 second step.  

11 I think based on those two steps, 

12 understanding the design and phenomenology, and 

13 understanding what's been done and what's planned, it 

14 would then be possible for NRC to identify what the 

15 issues are for their regulatory review in the U.S.  

16 Now as Mr. Flack pointed out, we have been 

17 here before, about seven years ago, and there was a 

18 review done at the time by NRC of the CANDU III, the 

19 R&D supporting CANDU III, and I think it's a fairly 

20 good review. Things have changed since then. We've 

21 had eight years to do a lot more work, some of that in 

22 response to the comments we got from NRC on the CANDU 

23 III review, particularly in terms of the rigor of code 

24 validation. So I think based on that information, the 

25 NRC Staff could then follow issues they wish to pursue 
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1 in the U.S., and then based on that, define a program.  

2 So I think, although I'm glad to hear the NRC Staff is 

3 being proactive in sort of grabbing issues, I think in 

4 the long run a sort of more systematic approach would 

5 be the right thing to do. That's the end of my 

6 remarks. Thank you.  

7 CO-CHAIRMAN FORD: John, do you want to 

8 comment? 

9 MR. FLACK: Well, yes. Again, as we 

10 stated earlier this morning, we are trying to get out 

11 in front, and we're certainly looking over the domain.  

12 I believe the trips that we'll be making to Chalk 

13 River will go a long way in helping us understand 

14 what's all been there, what's all been done. And it 

15 - you know, when you do research, and I understand the 

16 issue about being structured, and I think it's 

17 important to have focus, understand what work you're 

18 doing, and why you're doing it, and where it's leading 

19 you. But it should also have an element to probing 

20 for beyond what's on the table, asking questions. Are 

21 we asking the right questions from a different 

22 perspective? And so having a bit of flexibility there 

23 is important to us, and at the same time, I think it 

24 pays off in the end, because as we learn more, we get 

25 more confidence in the plant, and I think that helps 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N W 
(202) 234-4433 WASHINGTON, D C. 20005-3701 www.nealrgross.com



219

1 the process.  

2 So although we will certainly try to 

3 capitalize on much as we can, there'll always be this 

4 element of questioning, kind of a questioning attitude 

5 as we go through it. But again, it's a new design to 

6 us, and we certainly have a lot of catching up to do.  

7 There's no question about that.  

8 CO-CHAIRMAN FORD: There was some talk the 

9 previous meeting I think, John, about interactions 

10 between the NRC and the regulatory bodies in Canada, 

11 to have Lessons Learned, rather similar to that which 

12 we were just talking about.  

13 MR. FLACK: That's right.  

14 CO-CHAIRMAN FORD: Is that -

15 MR. FLACK: Well, that was a trip for us 

16 recently. I was not on that trip personally, but 

17 again, it's to see what has been done, the basis for 

18 decisions, and whether we can use some -- review some 

19 of that material, and to understand it better in 

20 making our own decision. So yes, it's certainly 

21 capitalizing on this work, as well.  

22 CO-CHAIRMAN FORD: Any other questions? 

23 Dr. Snell, thank you very much indeed. Are there any 

24 other questions from the general audience on what 

25 we' ve heard so far? In that case, we're going to 
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1 recess for quarter of an hour. I think that is what 

2 is scheduled at this time, so we'll reconvene at just 

3 after 2:45.  

4 (Off the record 2:38:30 p.m.) 

5 CO-CHAIRMAN FORD: I'd like to come back 

6 into session. The next presentation is given by NEI, 

7 led by Adrian Heymer. The topics are the NEI proposed 

8 new regulatory framework, anticipated new applications 

9 and current schedules, and NEI's views on expected 

10 research needs and NRC's role in sponsoring research.  

11 I hope you came prepared to talk about all of that.  

12 MR. HEYMER: Well, I came prepared to talk 

13 about some of that. The slides talk to some of that.  

14 And I can speak to some of that verbally.  

15 CO-CHAIRMAN FORD: Fantastic.  

16 MR. HEYMER: Up here with me is Gary Vine 

17 from EPRI, who will be giving the EPRI presentation.  

18 CO-CHAIRMAN FORD: Oh, so we're combining 

19 two? 

20 MR. HEYMER: Yes.  

21 CO-CHAIRMAN FORD: Yes.  

22 MR. HEYMER: Also Victor Snell, who spoke 

23 a few moments ago, from AECL; and Mike Corletti, who 

24 is here from Westinghouse on AP1000 on IRIS. So if 

25 you have any questions from a technical issue or of a 
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1 technical nature, we'll hand off to these folk here.  

2 CO-CHAIRMAN FORD: Okay. Good.  

3 MR. HEYMER: As you said in the 

4 introductory remarks, I am trying to focus this on the 

5 new regulatory framework, where we see that going, the 

6 need, some issues that float out of that, which I 

7 think might have either need for some research or 

8 application-specific work to be done at this section, 

9 some criteria. And I may talk a little bit in general 

10 about research needs, where we need to focus our 

11 effort.  

12 I think when you talk about research, 

13 there is research in the industry side of the house.  

14 And that is true for any industry, whether it is oil, 

15 aerospace, or the nuclear. Then when you get into the 

16 regulatory as regards NRC's application, I think it 

17 really has to be linked to a specific licensing 

18 regulatory need associated with a licensing 

19 application or a design approval application or 

20 preapplication.  

21 And that gets us into sort of a little bit 

22 of a scheduling issue because sometimes -- we will get 

23 to that towards the end of the presentation, but I 

24 want to bring it up now just to make sure that people 

25 realize it. When we say it is linked to an 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N W.  
(202) 234-4433 WASHINGTON, D C. 20005-3701 www nealrgross corn



222 

1 application, sometimes you may need to do some 

2 research or, as Dr. Snell said, familiarization work 

3 ahead of time. I think that what he outlined as his 

4 four-step program is something that we very much 

5 support as a definite need.  

6 They obviously see that there is a 

7 prospective market within the United States. And, 

8 therefore, they want to come along, get a product 

9 approved in the United States. And to do that, they 

10 need to make the NRC more aware of what that product 

11 is, more familiar, so that they can do a proper 

12 review. But also in doing that, I don't think that we 

13 should lose sight of the fact, and I am glad to see 

14 the NRC has not, the fact that perhaps some of these 

15 designs or components have been reviewed and approved 

16 in other countries by other national regulatory 

17 agencies and that we shouldn't step back and step away 

18 from that, we should take advantage of those reviews.  

19 That's not necessarily to say that just 

20 because it is being reviewed and approved in France or 

21 Canada that it's automatically approved in the United 

22 States, but I think we can take either credit or at 

23 least build on some of the work that has already been 

24 done there. So, with that, I will move ahead.  

25 I guess when we talk about a new 
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1 regulatory framework, often the question comes up "Why 

2 do we need one?" And when we started to think about 

3 this and discuss it within NEI, we said, "Why do we 

4 need one?" 

5 Part of the process, the first couple of 

6 meetings that we had is to try and convince people 

7 that we actually need a new type of regulatory 

8 framework. And some of the reasons that we came up 

9 with -- and they're listed in detail, and I don't know 

10 whether you have seen a copy. If the Committee 

11 hasn't, we can make them available. We can send them 

12 a copy of NEI 02-02.  

13 CO-CHAIRMAN FORD: We have that.  

14 MR. HEYMER: Okay. I just wanted to make 

15 sure before I got too far into this. And we thought 

16 after something like 40 years of operating and 

17 regulating commercial nuclear facilities in the United 

18 States, we have an opportunity now perhaps to sit back 

19 and perhaps adjust and improve the regulatory focus 

20 based on the risk analysis that had been done, the 

21 IPEs, the IPEEEs, and that work, the work that the NRC 

22 has done in reducing risk-informed regulations, new 

23 technical information that has come, advances in 

24 technology or operational feedback.  

25 And when you look at all of these in 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D C. 20005-3701 www.nealrgross.com



224 

1 general, we get certainly more than just a feel that 

2 perhaps in some cases, one, in fact, today we are safe 

3 and we have a very good safety record, that, in fact, 

4 we could improve the focus in some areas and, in fact, 

5 in some matters where we haven't had a substantial 

6 focus on safety, there is a safety significance and in 

7 other areas where we have thought that equipment and 

8 activities are important, they aren't perhaps as 

9 important as we first thought. So that's the first 

10 part.  

11 The second part is the regime that we have 

12 at the moment, the process we have at the moment is 

13 based on light water reactor technology. And, as you 

14 are well aware, in the last few years, there has been 

15 a growing interest in non-light water reactor designs.  

16 I think that begs a policy question in itself, do we 

17 have a completely separate set of regulations for 

18 those and then another completely separate set for 

19 some of the more advanced regulation, reactor types 

20 that we have discussed a little bit earlier this 

21 afternoon, and then the light water reactor, or do we 

22 try and develop what we call a technology-neutral 

23 regulatory approach? 

24 We really came down on perhaps let's try 

25 and go for a technology-neutral regulatory approach.  
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1 And I guess the final thing is that a number of people 

2 have said, "Well, the Option 2 and Option 3 activities 

3 are, in fact, introducing risk concepts and risk 

4 insights and why can't we use those?" I think, one, 

5 because of what I just spoke about a few moments ago, 

6 the non-light water reactor issues; and, two, is we 

7 have struggled to change what is in place today 

8 through change management and cultural issues. And we 

9 are struggling a little bit to make the step as 

10 rapidly as we would like to.  

11 Perhaps we need to take not necessarily a 

12 clean sheet of paper but build on some of the 

13 successes of the past and come up with a new approach 

14 that incorporates what we have got in place today, 

15 which is good, and introduce some new ideas and new 

16 thought processes. And perhaps we can get there a 

17 little bit quicker than we can by just doing -

18 MEMBER WALLIS: Are you proposing that NEI 

19 develop a new framework? 

20 MR. HEYMER: That's what we proposed in 

21 NEI 02-02.  

22 MEMBER WALLIS: Yes.  

23 CO-CHAIRMAN FORD: Could I ask at this 

24 point, has the staff reviewed NEI 02-02? 

25 DR. SAVIO: We haven't as far as I know.  
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1 Now, it must be both offices. We haven't done any 

2 formal review of it. Of course, we do it internally 

3 amongst ourselves. We discuss it amongst ourselves, 

4 to that extent.  

5 MR. HEYMER: There is an activity going on 

6 called regulatory coherence and convergence. And 

7 there was a meeting a few weeks ago. Another one has 

8 been scheduled for early December, which starts 

9 looking at some of these concepts about how to take 

10 what we're trying to do in the risk-informed world, 

11 what regulations we've got in place today, what's 

12 coming along new, and flame them into a single 

13 structure.  

14 Some of the thoughts and concepts that we 

15 discussed in the first meeting and I think we have 

16 been discussing in the second meeting from our 

17 perspective are based very much on NEI 02-02.  

18 Back in October 22-23, when we had a 

19 discussion at the workshop on non-light water reactor 

20 policy issues, which I think was an excellent NRC 

21 workshop, by the way, most of the concepts and the 

22 thoughts that we had that were provided input to the 

23 NRC staff in that workshop were really based on what 

24 is in NEI 02-02.  

25 How we went about developing that I think 
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1 is worthwhile. We just didn't sit down as a staff 

2 member of NEI and write it. We had GE, Westinghouse, 

3 Entergy, utilities, independent consultants, and 

4 people from the codes and standards community help us 

5 in drafting the outline; Exelon, example for the 

6 pebble bed. We had General Atomics for the HT-MHR 

7 along with Westinghouse, GE, Entergy, Exelon, The 

8 Southern Company.  

9 We came up with a document that defines 

10 the need that tries to actually define the safety 

11 benefits, outlines what we believe are a set of 

12 principles and acceptance criteria because there is a 

13 performance-based element in this, provides a 

14 regulatory basis and an outline and a framework. And 

15 we went ahead and we drafted a complete set of 

16 regulations, what we called a new Part 53.  

17 The real purpose of doing that wasn't to 

18 say, "This is what we think everything should be" but 

19 was really to frame and emphasize the policy and 

20 technical issues that came out of these discussions 

21 and as a catalyst to start the discussion process.  

22 So, really, what we have got in NEI 02-02, 

23 the proposed rule language, is really secondary to the 

24 main purpose of trying to force and focus a discussion 

25 on some of the issues that are embedded in that 
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1 document.  

2 When you read the document -- and I know 

3 more than a few people have -- some people have said 

4 it's perhaps a thought too far in some areas. And 

5 that was the intent. The intent was to stretch this 

6 and ask the question, "How far do we want to take 

7 PRA?"; for example, "Do we want to put PRA numbers in 

8 the regulations?" and those sorts of issues that come 

9 out, "At the moment, can we get a common set of 

10 criteria for all types of regulations?" And the 

11 answer was that we can't.  

12 We still have to do some work in some 

13 certain areas. So it's really to start the discussion 

14 process. That's why we're somewhat pleased to see 

15 that the NRC is moving forward with a set of 

16 discussions, public discussions, on coherence and 

17 convergence on matters that perhaps will help us get 

18 a regulatory framework that is applicable to all 

19 designs.  

20 The framework itself has a very strong PRA 

21 emphasis. We believe that you come down to two 

22 equipment or activity categories: safety-significant 

23 and industrial. We think the equipment and activities 

24 would be categorized using a process based on risk 

25 insights similar to what we have outlined for Option 
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2. That's the implementation of 10 CFR 50.69, 

risk-informing NRC special treatment requirements.  

Naturally there is an issue there dealing 

with importance measures and criteria.  

MEMBER WALLIS: We heard this morning that 

it may not be so much equipment that determines the 

PRA but sort of the interaction between systems -

MR. HEYMER: Right.  

MEMBER WALLIS: -- and how well you can 

describe those, which is going to influence how good 

your PRA is. So you need something about that as well 

as well as talking about equipment.  

MR. HEYMER: Well, equipment. And I was 

talking about equipment in the real general terms of 

structural systems and components. And that's why I 

termed it "equipment and activities." It's really 

structure systems components, operational maintenance, 

and design activities.  

I agree with you that it's just not 

components. It is equipment. It is systems. It's 

the way they interact. And it's the way the operator 

interacts with the systems. And so there is a human 

interface issue there.  

And also, naturally, since there is a 

strong PRA emphasis, we believe that you're going to 
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1 need a good-quality PRA to support such measures.  

2 MEMBER WALLIS: Which includes model 

3 uncertainties as well as the active system 

4 reliabilities and things like that.  

5 MR. HEYMER: Yes. And we're going to get 

6 to that. That is an issue that is open, and we think 

7 that needs some work. The regulatory programmatic 

8 requirements would only focus on the 

9 safety-significant equipment leaving the 

10 balance-of-plant licensees, balance-of-plant processes 

11 dealing with industrial.  

12 The way equipment is designed in 

13 configuration control, we will see perhaps very much 

14 of a change the way you design valves. You would 

15 still use codes and standards. So we didn't see that 

16 changing very much.  

17 The focus is on new plants, but there is 

18 no reason why parts of the regulation couldn't be or 

19 portions of the new part or the set of regulations 

20 couldn't be used by existing plants provided they 

21 satisfy the provisions. And one of those provisions 

22 that we just spoke about, for example, would be does 

23 it have a good-quality PRA? And I think that is 

24 important.  

25 MEMBER WALLIS: Do we know what should be 
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1 in the PRA? For conventional plants, we have a good 

2 idea of what ought to be in the PRA. Take some of 

3 these new plants. We don't know yet what is a really 

4 good for PRA for a pebble bed reactor.  

5 MR. HEYMER: That's a point that was 

6 raised in the workshop that we had back in October 

7 with the NRC. And, to be quite frank, I sort of 

8 shouted a little bit because having gone through a 

9 fairly healthy debate for four years on what is a PRA 

10 standard, when someone suggested we need another PRA 

11 standard, I wobbled a bit. But I made some very good 

12 points, that, in fact, the criteria for a PRA that 

13 covers a pebble bed or the high HT-MHR may be 

14 different, some of the aspects of that. Now, whether 

15 that is an appendix to the PRA standard or whether it 

16 is an implementation guideline, I don't know, but that 

17 needs to be recognized.  

18 We modeled the actual framework on the new 

19 reactor oversight process and the cornerstones in 

20 there. And we came up with a list of areas that 

21 encompass. And the reason why we based it on there is 

22 that is a framework that has had a lot of public 

23 debate and discussion. It's been generally accepted 

24 as an improvement and a way to go. And it's the way 

25 we're performing inspections.  
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1 So one way is to get the regulations in 

2 line with the inspection framework, if you like, and 

3 the oversight framework. We think that would help the 

4 coherence. And it also sort of puts things in -

5 since we have been talking about these issues in these 

6 boxes for a number of years now, I think it is a 

7 little easier for people to understand. The issues 

8 that I spoke about that need further work, be it from 

9 actual research or development, is in the area of 

10 mitigation, functional barriers to radionuclide 

11 release, which is the area of containment performance 

12 and defense-in-depth. The framework also obviously 

13 covers design, operational, and some administrative 

14 elements.  

15 I want to take a few moments not to sort 

16 of drag you through step by step on what's in NEI 

17 02-02 but come up with some of the areas like 

18 mitigation.  

19 MEMBER LEITCH: Could you talk about 

20 emergency preparedness there for just a second? 

21 MR. HEYMER: Yes, certainly.  

22 MEMBER LEITCH: It looks as though the 

23 section on emergency preparedness, there are a number 

24 of actions that are based on the core damage 

25 frequency. Would it be your intention, then, to 
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1 eliminate those things which now drive one to certain 

2 emergency actions that are of no direct linkage with 

3 core damage frequently, I mean, like storms, security 

4 events, fires, where there is no clear relationship 

5 between those particular events and the core damage 

6 frequency or would some of those deterministic 

7 criteria still remain in your vision of this thing? 

8 MR. HEYMER: I think there would be some 

9 deterministic criteria as regards when should one 

10 thing about taking additional action, either to inform 

11 the local community or take action within your own 

12 site boundary; for example, if you have got a 

13 hurricane coming through, securing loose equipment, 

14 making sure that, as much as possible, nothing can fly 

15 around.  

16 MEMBER LEITCH: I'm not talking about 

17 preparation procedures. I'm talking about declaring 

18 an unusual event, for example, based on a hurricane.  

19 MR. HEYMER: Yes. I think those would 

20 still be in place.  

21 MEMBER LEITCH: Okay.  

22 MR. HEYMER: We saw it very much along the 

23 lines of going down the path that perhaps Part 72 or 

24 in the decommissioning world, where the extent, the 

25 level of detail in the emergency plan would be 
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1 commensurate with what the risk is to the public, and 

2 sort of be like a graded approach. So emergency 

3 preparedness is still there. It's still retained.  

4 But how far you take that depends upon the design and 

5 what is the risk to the public.  

6 Now, some of the items which you mentioned 

7 which are more deterministic I think would still be 

8 put in place just as a contingency measure bringing 

9 people just to a higher state of readiness.  

10 MEMBER LEITCH: Okay. Good. I just use 

11 that as an example to try to understand where you are 

12 heading. Thanks.  

13 MR. HEYMER: On mitigation, -- and I'll 

14 explain some of these acronyms here -- designed to 

15 shorten the initiating events that say anticipated 

16 operational occurrences. And PDBEs are plant design 

17 basis events which are fundamentally the internal 

18 events. Plant protected events are the external 

19 events.  

20 What we tried to do is we split them into 

21 two groups there, mainly because the external events 

22 -- and in that, we included fires. And I will talk 

23 about some of our thoughts on fires in a moment. You 

24 have equipment, and you have events that are caused by 

25 plant transients and plant activities. And then you 
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1 have a series of events where, if you like, you 

2 protect the equipment from what is going on, like a 

3 hurricane, an earthquake, a tornado, et cetera. And 

4 so we kept them in two separate categories.  

5 I guess from our perspective, the external 

6 events, we see them at the moment still being more 

7 deterministically defined, as opposed to the internal 

8 events, which are more frequency and PRA-based.  

9 I think the rationale behind that was 

10 really that we have got a pretty good handle on 

11 internal events. We have only just started to do some 

12 work in developing standards on external events. And 

13 there are some areas where perhaps do we really need 

14 a PRA in some areas, like fire, where if you look at 

15 a new design, you should be able to just about design 

16 out the risks from fire by having rigid separation.  

17 So that's why we came up with those two areas.  

18 For light water reactors, we already have 

19 core damage frequency less than 10-4. Mean large 

20 release frequency -- and that's not a typo, I didn't 

21 miss out "early"; that is "large release" -- is less 

22 than 10-5.  

23 We know what those are, but then when you 

24 get into the non-light water reactor category, what 

25 are the equivalent measures? There are no real 
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1 equivalent measures at the present time that have been 

2 suggested to us and we think may need to be developed 

3 based on the application or the interactions on 

4 specific design approvals or perhaps just grouping 

5 types of reactors together. But that is an area where 

6 work needs to be done, and I think it really needs to 

7 stem from what is the surrogate safety goal for a 

8 non-light water reactor.  

9 MEMBER WALLIS: Why should it be any 

10 different from the LWR? 

11 MR. HEYMER: Because the mechanism, you 

12 might get a large release, but you might not have a 

13 core damage event in some designs because you have 

14 radioactive material or contamination around the 

15 system. What gets you is release the contamination, 

16 rather than what we traditionally know is the core 

17 damage frequency.  

18 MEMBER ROSEN: You know, Adrian, the 

19 Commission has expressed its expectation that future 

20 reactors will be safer than the current set. And, 

21 yet, those numbers look very familiar to me as numbers 

22 that we have kind of used as surrogates for the 

23 current set. So are you just -- well, let me ask you.  

24 How did you come to those numbers? Did you consider 

25 the Commission's expectations? 
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1 MR. HEYMER: Yes, we did. We had a 

2 discussion about that, and we went back to the events 

3 that took place when we were developing the design 

4 certifications for the ABW or AP600 and the system 

5 80-plus, the three ALWR certifications.  

6 The Commission statements were in place 

7 then, and there was a lot of discussion at the time of 

8 should the regulations reflect an enhanced level of 

9 safety? The answer came back as no.  

10 The Commission expects and the industry 

11 went forward and developed engineering specifications 

12 for designs, which provided an increased level of 

13 safety; in fact, reduced the core damage frequency and 

14 the release frequency there by an order of magnitude, 

15 I believe, Gary. And that's what we put in the 

16 engineering specifications.  

17 What the industry said to the Commission 

18 is "We will meet those, but there is no need to 

19 regulate to them because we are safety today. What we 

20 are talking about is adequate protection. And today 

21 these numbers for light water reactors provide an 

22 adequate level of protection. We will design the 

23 plants and operate the plants to a lower level and 

24 subsequently have increased margin that way. So there 

25 will be increased operational margin, but there is no 
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1 need to regulate to those." And that is the way we 

2 achieve a higher, if you like, level of safety and the 

3 Commission's objection is attained.  

4 We went forward in those discussions. And 

5 at the end of the day, those redesigns have been 

6 certified and are safer than the existing fleet. If 

7 you look at the core damage frequency, if you look at 

8 some of the components and design criteria that were 

9 in there today for the AP600, the ABWR, they are more 

10 stringent than what we have got today, but they are 

11 still regulated to the same level.  

12 Does that help answer the question? 

13 MEMBER WALLIS: Yes, thank you.  

14 MEMBER SHACK: This notion that you are 

15 restricting these events to the design basis events, 

16 it sort of indicates that as long as I keep my 

17 frequency of PTS, for example, less than 10-5, I 

18 wouldn't have to include that. Right? 

19 MR. HEYMER: Well, what I missed off here, 

20 there's a fourth area, which is emergency preparedness 

21 basis events, which is, if you like, the beyond design 

22 basis events, which would be what we said is 10-5, 10-* 

23 frequency event. And you have to analyze for those to 

24 be sure you met the large release frequency, but from 

25 a pure design basis as we know it today, you wouldn't 
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1 have to design to those. So you didn't get core 

2 damage. So that's -

3 MEMBER SHACK: I was also interested in 

4 your comment that it would design fire out so it would 

5 have negligible contribution to CDF. That sounds like 

6 famous last words to me.  

7 MR. HEYMER: Yes. Where I am coming from 

8 there is that when we built the column plants and you 

9 go into certain plants, you go into the cable 

10 spreading room, everything comes together. But if you 

11 look at the designs that we tried to do in the ABWR 

12 and I think we should focus on it, we get hard 

13 separation between divisions. So you do have the 

14 three AFR barrier between divisions. And I think that 

15 is what we should strive for.  

16 Now, whether we can get there or not, I 

17 don't know, but it sort of begs a question, do we need 

18 a very detailed fire PRA to address that issue when 

19 perhaps -

20 MEMBER SHACK: Then I don't see very many 

21 strong deterministic requirements for fire either, you 

22 know, I shall have a plan.  

23 MR. HEYMER: That is from a fire 

24 protection perspective. That's assuming that the 

25 design and the design approval are taking care of the 
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1 separation and the fire -

2 MEMBER SHACK: Oh, I see. That's taken 

3 care of in the design approval.  

4 MR. HEYMER: Right.  

5 MEMBER SHACK: But what would I use for my 

6 criteria for design approval, then? 

7 MR. HEYMER: Well, can you have a fire, at 

8 least, to a core damage event and then have some 

9 probability numbers around that so it's a -

10 MEMBER SHACK: Should those design 

11 criteria be built into these regulatory requirements? 

12 MR. HEYMER: We think our thought process 

13 is you have a high set of requirements and performance 

14 criteria that you have to meet. And then under that, 

15 each specific design, specific criteria, that you're 

16 talking about, such as what you've got in perhaps the 

17 general design criteria today, would be put in the reg 

18 guides and review plans, standard review plans. So 

19 that's where the detail should be.  

20 Now, that's a legal and licensing issue 

21 that needs to be examined, but we think if you look at 

22 what we have done under the maintenance rule and if 

23 you look at Appendix B, it depends on who you talk to 

24 on Appendix B, but if you certainly look at the 

25 maintenance rule, that is a very high-level 
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regulation. And, yet, there have been a number of 

violations issued against that regulation.  

If you look at Appendix B, some people 

think it's high-level. And it, in fact, reflects what 

is a good industrial program. But there have been 

numerous violations cited against Appendix B.  

So we think it can work. The process is 

there. I think that is one of the things that is 

going to roll out in the discussion process that we 

have. You make a good point.  

MEMBER SHACK: I am also interested in 

your comment that perhaps we don't understand external 

events and fire well enough to put them in the PRA but 

we are going to have a PRA for a plant we have never 

built.  

MR. HEYMER: What I meant by that was if 

you take fire and you take external events, there is 

a way that is out there today for determining what the 

extent of that event would be. We say that perhaps we 

should still use that event at the moment, until we 

get a better understanding of what goes into a seismic 

or a low-power shutdown-type PRA or a fire PRA.  

Now, once we've got a better understanding 

of that, I think we will be in a better position to 

answer that question.  
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1 MEMBER SHACK: Where was that covered in 

2 the framework? That's just sort of this protection 

3 against natural phenomena? 

4 MR. HEYMER: Yes, which is very similar 

5 language to what I believe you got in the GDCs that 

6 are coming.  

7 MEMBER SHACK: Yes. A lot of this you 

8 sort of built part of the GDCs into here, instead of 

9 as a separate -

10 MR. HEYMER: Appendix. Okay. The next 

11 topic, which always gets a certain amount of 

12 discussion, we call it barriers to radionuclide 

13 release. Other people call it containment.  

14 There is an issue out there today that we 

15 discussed in October called containment versus 

16 confinement. In our mind, it is having sufficient 

17 barriers in place to protect the public from a release 

18 of radionuclides that could endanger the public. And 

19 so we have switched it around and made it a functional 

20 requirement.  

21 And in doing that, we mentioned the 

22 frequency of a large release and we said what a large 

23 release is there. We have attempted to produce a 

24 definition for that. That includes early and late 

25 because some of the releases and threats to the public 
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1 from the non-light water reactor designs come later on 

2 in the cycle.  

3 So there is an issue there dealing with 

4 late containment or what we would call now late 

5 containment failure or a late release. That is 

6 something I think we need to work on on what are the 

7 methodologies for determining that, but it is no -- it 

8 doesn't say "containment." And the reason why we 

9 stayed away from containment is because we were 

10 concerned that if you say "containment," that means a 

11 three-foot reinforced concrete wall. And what we are 

12 talking about is making sure the radionuclides stay 

13 where they are or don't get out and threaten the 

14 public.  

15 So that's why we worded it in that way, 

16 but I think there is an issue dealing with half the 

17 methodologies for dealing with a large release. And 

18 that is a release within 24 hours or a release later 

19 than 24 hours depending upon the design.  

20 MEMBER RANSOM: Would you consider the 

21 threat of terrorist activities as a part of that? 

22 MR. HEYMER: We wrote the document, 

23 really, in the latter stages of last year and the 

24 early part of this year. At that time, there was 

25 still a lot of discussion on safeguards and security.  
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1 And there still is.  

2 I think if we were to look at it today, 

3 I'm not sure that we could come to any different 

4 conclusion. The conclusion that we have reached is 

5 that the document would need to be amended once we 

6 have reached a better understanding on what we are 

7 going to do as regards security. And there's a number 

8 of measures and thought processes out there that have 

9 a wide spectrum.  

10 That is an open issue. We didn't get into 

11 it because it's fluid. It's still fluid and probably 

12 will remain so for some time.  

13 MEMBER SHACK: Now, could I build an LWR 

14 without a containment if my CDF is 5 times 10-7? 

15 MR. HEYMER: Oh, the large release, yes.  

16 If your large release and you've got a high confidence 

17 in that number, I would say could you build it without 

18 the containment that we know today, the answer would 

19 be yes, but you would still need barriers of some 

20 sort, I think, I mean, obviously one that is around 

21 the cladding and you have a reactor cooling system and 

22 then going on out.  

23 But if you had an increased confidence in 

24 the fuel-manufacturing process and the cladding and in 

25 the retention within reactor coolant pressure 
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1 boundaries for some reason, perhaps you've got a new 

2 type of design that was built or whatever. And you 

3 could make a case. I think you could come in and make 

4 the case. I'm not going to say it is going to be an 

5 easy case at the moment, but I think you could make 

6 the case.  

7 I think those are some of the issues that 

8 we are talking about and working through that came up 

9 in the pebble bed. And that was sort of the 

10 icebreaker. I think that is what we have got to look 

11 at, is what is the risk to the public and how 

12 confident are we about that. That leads us into 

13 defense-in-depth and the processes that -

14 MEMBER WALLIS: It's not just pebble bed.  

15 I think that AP1000 might not need a containment if 

16 you just simply go on CDF.  

17 MEMBER SHACK: I don't know that that is 

18 what I had in mind.  

19 MEMBER WALLIS: Are you proposing that or 

20 is that -

21 MR. HEYMER: As I said, if you can make 

22 the case that -

23 MEMBER WALLIS: I'm not making the case.  

24 Somebody is.  

25 MR. HEYMER: If a vendor comes in with a 
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1 design to the NRC and presents it and makes the case 

2 to the NRC that they believe or they say, "Based on 

3 these reasons, A, B, C, and these design attributes, 

4 that there would be a very low probability of a large 

5 release, late or early, "' and we have to define what we 

6 mean by "late," and what that means, then I would say 

7 yes.  

8 MEMBER ROSEN: You just have a great big 

9 tank of water up on a steel structure.  

10 MR. CORLETTI: Speaking for Westinghouse, 

11 at this point in time, we are not proposing to go in 

12 the containment for API000. But I think we would have 

13 to think of a different way of dealing with 

14 containments. I think that is not a good example 

15 there, but -

16 MR. HEYMER: I mean it is really retention 

17 of the radionuclides. That's what we're talking 

18 about. I don't think anyone has proposed that at the 

19 moment.  

20 Yes? 

21 DR. SNELL: I'm saying this not as an 

22 endorsement but just as a matter of information. The 

23 Russians had a heating reactor design. It's very low 

24 pressure. This is a double pressure vessel. I think 

25 they made a very convincing case you couldn't uncover 
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1 the core because of the two vessels. You couldn't 

2 really tell both of them.  

3 There are designs out there that have 

4 tried to explore this concept.  

5 MEMBER SHACK: I might buy it if the 

6 number were something other than 10-1, you know, if 

7 you told me the probability of a large early release 

8 was 10-8.  

9 MEMBER SIEBER: I think you would have a 

10 better chance of making your case.  

11 MEMBER ROSEN: The trouble with 10'8 is I 

12 can't believe numbers that small.  

13 MEMBER SHACK: Then you have a different 

14 problem.  

15 MEMBER SIEBER: I guess the regulations in 

16 my mind encompass two things. One of them is 

17 engineering principles, including probablistic. The 

18 other thing is the politics of regulating an industry 

19 in the interest of the public. The Commission will 

20 decide based on everything they know what they will 

21 allow and what they will not.  

22 MR. HEYMER: Yes. And what we are getting 

23 into at the moment will expand on that discussion 

24 where we talk about uncertainties and what we really 

25 mean by i0-.  
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1 Defense-in-depth. We believe it should be 

2 defined somewhere, preferably in the regulation. At 

3 the moment when you talk about defense-in-depth, it 

4 depends on who you talk to. You get a different 

5 story.  

6 We believe, and I think the next graph 

7 shows it. It is like a programmatic process that you 

8 build on and take into account probablistic insights 

9 and uncertainties and also apply deterministic and 

10 design and operational features that compensate, in 

11 part, through events that have a high uncertainty and 

12 significant consequences.  

13 What we have tried to do here is develop 

14 a process, a flowchart. This is a little bit complex, 

15 I think, but perhaps for a high-level discussion.  

16 What it shows here is you develop the design, you do 

17 a PRA, and you determine what are the key 

18 uncertainties and then say, "Are those uncertainties 

19 acceptable or unacceptable?" That's where we need to 

20 do some work and work needs to be done, be it research 

21 or further development work by us at NEI.  

22 I think the end story is if we want to 

23 make this happen as it is shown on here, we have to 

24 sell it to the NRC. So I think they are going to have 

25 to at least have their owns views and opinions of what 
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1 that is if they actually buy into something like this.  

2 What are those uncertainties, and what is 

3 an acceptable and an unacceptable uncertainty? If you 

4 come out with no, you then say you can apply 

5 additional risk management activity, like perhaps we 

6 have an (a) (4) dimensions rule.  

7 We can increase the performance 

8 monitoring, what you are monitoring, and the frequency 

9 of monitoring. You can actually adjust the design and 

10 add perhaps safety margin. You can add additional 

11 system as regards redundancy and diversity or you can 

12 do additional testing and analysis to reduce the 

13 uncertainty.  

14 If you do all of that and you've still got 

15 unacceptable uncertainties, you go back and tweak the 

16 design some more and repeat the process. That is how 

17 we saw it coming out. And that we felt incorporates 

18 probablistic approach as well as keeping that some 

19 more of a deterministic defense-in-depth.  

20 It comes down to how do you define key 

21 uncertainties, and that is probably not as difficult 

22 as when is an uncertainty acceptable.  

23 MEMBER WALLIS: We need measurement. You 

24 need measures of these uncertainties. To do testing, 

25 you need to have some idea of how much uncertainty 
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1 that has removed in some quantitative way. You need 

2 to have safety margin defined in terms of 

3 uncertainties. So it all has to tie together in some 

4 

5 MR. HEYMER: That's right.  

6 MEMBER WALLIS: -- logical way which can 

7 be computed and people will agree to.  

8 MR. HEYMER: That's right.  

9 MEMBER SHACK: You also have to have faith 

10 that you can identify -

11 MEMBER WALLIS: Faith is not part of this.  

12 Faith is not -

13 MR. HEYMER: You have to have measures 

14 that both sides agree that how you identify the key -

15 MEMBER SHACK: My favorite example for 

16 this week is electromigration is a damaging mechanism 

17 for instrumentation and control in nuclear reactors.  

18 Until it happened, how many people would have 

19 anticipated it in the design? 

20 MR. HEYMER: Yes. Anyway -

21 MEMBER ROSEN: My favorite example is when 

22 you get done with defining parameter uncertainty and 

23 all the other kinds of uncertainties that you can 

24 define and work on, you may say, "Well, I've got all 

25 the uncertainties now. I, therefore, don't need any 
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1 defense-in-depth except for one problem." You've got 

2 model uncertainty, which includes that which you don't 

3 know.  

4 So you cannot reduce that which you don't 

5 know by knowing it because once you know it, you're 

6 back to a smaller set of things you don't know. So 

7 you will always have the unknowable or unknown, and 

8 you need some defense-in-depth for that.  

9 MEMBER SIEBER: Unfortunately, you don't 

10 know what you don't know.  

11 MEMBER ROSEN: Yes. That's the real tough 

12 part. You have to take it as a matter of faith that 

13 there are some things we don't know. Now, I know that 

14 is not true with you, but for myself and other members 

15 of the panel, I think there are things I don't know.  

16 When you are done with the design process, 

17 you are really in that spot all of the time. You 

18 think you've got it, but you've got to believe if you 

19 are an experienced designer that there is stuff you 

20 don't know.  

21 MR. HEYMER: We're in that position today.  

22 MEMBER ROSEN: That's right. That's why 

23 we have defense-in-depth.  

24 MR. HEYMER: And this is perhaps another 

25 way of saying this is how we are going to add 
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1 additional features in somewhat perhaps a measured 

2 process or see if we can do it.  

3 And so that's why I put it out here today 

4 because I do think it is an area. If we go down this 

5 path, this is something that we need to focus on to 

6 see if we can get there.  

7 MEMBER SIEBER: Unfortunately, the process 

8 that is described in that chart deals with things you 

9 do know. And so you go and do a risk analysis and say 

10 part of the uncertainties are acceptable, which 

11 presumes that you know what the constituents of those 

12 uncertainties are, you say, "I need" this or that.  

13 But if it's really true, which I believe 

14 that it is, you really don't know what you don't know, 

15 whether it's model uncertainty or what phenomena take 

16 place or failure frequencies or whatever aspect it is.  

17 Defense-in-depth becomes an add-on that says, "Okay.  

18 Regardless of what I don't know and what I haven't 

19 dealt with, I've got this extra layer of protection." 

20 That's where it started out. I'm not sure 

21 you can just legislate it away on the basis of a risk 

22 analysis.  

23 MR. HEYMER: Well, anyway, it's an idea.  

24 MEMBER SIEBER: Okay. We'll move on, 

25 then.  
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1 MR. HEYMER: Some examples of what you 

2 probably if you read the document don't see, you don't 

3 see an equivalent of 50.49 or 50,46 because what we're 

4 saying is that if you produce a design that meets 

5 certain core damage criteria or other criteria as 

6 determined by the light water reactor and underneath 

7 that is a series of requirements, "Well, this piece of 

8 equipment or these systems have to operate in this 

9 environment," there is a design specification for 

10 that. There is an engineering specification for that.  

11 And you have to go out and procure it and provide some 

12 evidence that that equipment is going to function in 

13 that environment just as if you're in a North Sea oil 

14 rig out in the fortes field and you want to anchor it, 

15 you're going to do some testing on the anchoring.  

16 MEMBER SHACK: Yes, but the question is 

17 who is going to set those requirements? Is it going 

18 to be the vendor, the designer, or is it going to be 

19 the regulator? 

20 MR. HEYMER: We see that those 

21 requirements will be initially set by the designer, 

22 presented to the regulator, brand new type of design, 

23 for example. And then the regulator would incorporate 

24 those and say whether or not they agreed with them or 

25 not and develop a standard review plan. And in that, 
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1 that is where those requirements will be. And 

2 subsequent designs of that type would have to satisfy 

3 those.  

4 MEMBER SHACK: But his acceptance criteria 

5 for judging whether those criteria were acceptable or 

6 not would be done on an ad hoc basis? 

7 MR. HEYMER: I wouldn't say it is an ad 

8 hoc basis. There would be a engineering basis to it 

9 that would be either developed I would think by the 

10 designer and verified and approved by the regulator.  

11 MEMBER SHACK: I guess I am still with the 

12 basis for the regulator to verify and approve them.  

13 Would it be his engineering judgment? They were good 

14 enough? 

15 MR. HEYMER: Today there are databases out 

16 there which regards what material. It withstands 

17 certain temperatures, certain environments. And that 

18 is what both the designer and I would assume the 

19 regulator would use.  

20 So it's a similar process today, but we 

21 don't be specific in the regulation. We keep the 

22 regulation at a high level. We keep the detailed 

23 requirements down in the regulator, if you like.  

24 And you can still draw the string from, 

25 well, you haven't met this part, you're not meeting 
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1 this part in the reg guide. Therefore, by inference, 

2 you are not meeting the regulation. And that has been 

3 done on numerous occasions in the past.  

4 On codes and standards, that is an area 

5 where I think you have spoken a little bit earlier 

6 today. You won't see an equivalent regulation to what 

7 is in 50.55(a) today. However, we think that the 

8 application would have the listing of applicable codes 

9 and standards that the design was designed to or that 

10 you're going to operate to. That would be put in the 

11 FSAR. And the approval process for the design or the 

12 license, the FSAR would reflect those. And they would 

13 be controlled through 50.59.  

14 So 50.55(a) would become a much more 

15 streamlined, specific requirement than it is today.  

16 You try and read it today, and it's 15 pages. And 

17 it's very convoluted. We think that could be 

18 simplified. But the details would be put in the FSAR, 

19 and that is the place to control them.  

20 That needs a certain amount of adjustment, 

21 both in the NRC and in the codes and standards 

22 community.  

23 MEMBER SIEBER: I presume, then, that if 

24 the ASME or whatever identified a new problem and a 

25 solution and amended the code, it would no longer be 
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1 a mechanism for the staff to impose that new 

2 requirement on a licensee as they are now under 

3 updates through 50.55(a).  

4 MR. HEYMER: We would see that perhaps the 

5 language in 50.55, what would be 50.55(a) in the new 

6 process or whatever it is, 53 something, would have in 

7 there something that says that the licensee would 

8 update in accordance with the co-committee 

9 recommendations.  

10 I mean, I think that is how that can be 

11 handled. Today if something new is identified and it 

12 is a safety issue, the NRC can take the necessary 

13 action to -

14 MEMBER SIEBER: Outside of 50.55(a)? 

15 MR. HEYMER: Outside of 50.55(a), to 

16 impose that. We are looking at that now, that whole 

17 process, in codes and standards to try and simplify it 

18 somewhat, certainly as regards codes cases and then 

19 stepping on. And this was just taking a much bigger 

20 step.  

21 MEMBER SIEBER: I think it is worthwhile 

22 to simplify, but I feel uneasy about eliminating a 

23 requirement to update when it's necessary.  

24 MR. HEYMER: Well, when it is necessary, 

25 you have already got that ability with the regulations 
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1 today to say if you need to update this as a safety 

2 issue, if you are talking about like a ten-year update 

3 to the codes, is that -

4 MEMBER SIEBER: Yes, which would reflect 

5 new inspection techniques and procedures and things 

6 like that, which you would not call a safety issue.  

7 MR. HEYMER: No, but, on the other hand, 

8 that could be written into either the FSAR or into the 

9 regulations itself as a general statement, rather than 

10 going as we do today every time that you want to go 

11 and incorporate the latest revisions to the code. You 

12 have to go through a rulemaking to put it into 

13 50.55(a).  

14 MEMBER SIEBER: That is complex. On the 

15 other hand, that is a detail that is probably not 

16 worth discussing in a general discussion like that.  

17 MR. HEYMER: Well, I think you've got a -

18 MEMBER SIEBER: You get my feeling.  

19 MR. HEYMER: Yes. And that's why we 

20 believe that there is a process in place. We're not 

21 saying that codes and standards are not important.  

22 And if there are new measures and new techniques that 

23 come along, that should be incorporated.  

24 MEMBER SIEBER: Before the NRC came along, 

25 somebody built buildings and bridges and all kinds of 
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1 things that stood the test of time most of the time.  

2 So the codes I think are very important.  

3 MR. HEYMER: Yes. And we would agree with 

4 you.  

5 MEMBER SIEBER: Moving on.  

6 MR. HEYMER: As we move, this part isn't 

7 in the NEI 02-02, but it does flow out of the last 

8 discussion aspect. I think it is an area where we are 

9 drifting into this where perhaps research needs to at 

10 least get involved or be aware of what is going on.  

11 As we go to a new global marketplace, 

12 there are different designs being performed in 

13 different countries, different nuclear designs. And 

14 they have been approved by different non-U.S. national 

15 nuclear regulatory agencies.  

16 As we have seen with the reactor vessel 

17 head, the problems that Virginia Power went through 

18 trying to do a full-scale reconciliation analysis 

19 between the French code and the American code so that 

20 they could use the head, I think begins to identify 

21 this.  

22 And now we have, for example, in the table 

23 here, AECL. We have Framatome with their designs that 

24 they wish to come and have approved. And, as I spoke 

25 before I started the discussion today, I think we need 
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1 to have a mechanism in place by which we can assess 

2 those codes, not necessarily take it as a rubber stamp 

3 but take advantages of those reviews that have been 

4 done and apply them.  

5 I also think there needs to be reciprocity 

6 going the other way. And I think that may be an issue 

7 that needs to be resolved. And it could be harder.  

8 I think going to what I said before, the NRC review 

9 should take into consideration information made by 

10 other foreign national regulatory agencies.  

11 A number of people spoke and said they 

12 need to have harmonization on a global between 

13 national regulatory agencies so that a design that is 

14 approved in France or Canada is automatically approved 

15 in the United States. I think that is a very long way 

16 off.  

17 It's a nice thought, but I think that is 

18 secondary to sorting out the technical issues. And I 

19 think that is a challenge in itself before we even 

20 begin to start thinking about the last major bullet on 

21 that slide. I think it is a noble goal, but I think 

22 we are going to struggle getting the technical 

23 understandings in place. And there are legal and 

24 other issues associated with such a reciprocity of 

25 reactor designs.  
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1 I have spoken as I have gone through this, 

2 and I just tried to do a summary slide here a little 

3 bit of some of the issues that have been identified in 

4 the development and implementation of a 

5 technology-neutral set of NRC requirements.  

6 We spoke about uncertainties. We have 

7 spoken about the metrics and performance criteria. We 

8 have spoken about containment, early and late 

9 radionuclide release. The issue on codes and 

10 standards, I think we are on the same page. It just 

11 may have come across that we are not, but I think we 

12 are definitely very much on the same page there in 

13 that regard. So I think there are areas that either 

14 research needs to be done or that needs to be a close 

15 relationship between the potential applicant and the 

16 NRC.  

17 In previous discussions this afternoon, 

18 you have heard about, for example, material issues.  

19 There are operational issues. There are system 

20 interaction issues. And you are going to hear a 

21 little bit more about that in a minute as regards the 

22 IRIS design.  

23 There are matters that EPRI interacts on 

24 a regular basis with the NRC research to talk about 

25 research that will benefit both sides, both the NRC 
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and the industry. But I think the fundamental 

underlying theme here is that the scope of research 

from an NRC perspective should be defined by market 

interest and issues raised in the preapplication 

process.  

I think we need to do something in the 

area of foreign codes and standards, mainly because a 

number of major components are now manufactured 

outside of the U.S. There is not that capability 

within this country. I think we have already got a 

reasonable handle on that, but I think we need to 

think about improving that process.  

What I would like to do is to take -

CO-CHAIRMAN FORD: Before you get off that 

one, Adrian, maybe you weren't here when we had the 

discussion this morning about regulate as you go.  

Maybe you were here.  

That last bullet, last media bullet, 

indicates that, really, the amount of research you do 

at any one period of time is defined by market 

interests. In other words, it is a large market 

interest of putting a particular design, large driver, 

particular design, on the grid. Then we go for it.  

And then we regulate if there are problems 

subsequently. Is that what you are advocating there? 
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1 MR. HEYMER: I didn't quite follow the 

2 last bit. Someone comes in with -

3 CO-CHAIRMAN FORD: Someone comes along.  

4 We will say Design X, rather than a specific design.  

5 Design X comes along. There is a buyer for it. They 

6 want to get it onto the grid at PDQ; i.e, there's a 

7 market interest. So you forego doing the necessary 

8 research to define the safety impact, et cetera, et 

9 cetera, and you shove it onto the grid.  

10 Then you find something wrong. Then you 

11 do the research; i.e., the operational feedback. And 

12 then you regulate it; i.e., you regulate as you go.  

13 That's what I read into that last media 

14 bullet. I hope it's not right.  

15 MR. HEYMER: No, it's not right.  

16 CO-CHAIRMAN FORD: Good.  

17 MR. HEYMER: No. What I mean by that is 

18 I see as regards NRC research, there are four areas.  

19 There are emerging issues, such as material issues 

20 that we have got at the moment, vessel heads and 

21 cracks in pipes and perhaps aging mechanisms, et 

22 cetera. That's emerging issues, and that deals with 

23 the existing fleet. Really, I would say that is 

24 number one.  

25 Then you have got issues that are 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross com



263 

1 associated perhaps with direct licensing applications 

2 of "I want to operate" license applications.  

3 Then you have issues dealing with an 

4 application for a design approval or design 

5 certification, but hopefully before you got to that 

6 stage, there had been issues identified in the 

7 preapplication on what I think is also in like the 

8 pre-pre or the familiarization in that someone, for 

9 example, as Dr. Snell said, comes in. I believe they 

10 have a market in the United States. They have some 

11 utility interest. They have some utility advisers 

12 there working with them.  

13 And they say, "We are going to be coming 

14 in a year, two years with a preapplication. This is 

15 a brand new design. We would like to get the NRC up 

16 to speed and a better understanding of the design.  

17 And we are going to be doing some testing so that when 

18 we present the results of that test, those tests, and 

19 please come and witness those tests, then you get a 

20 better understanding of it. And then if you need to 

21 do more confirmatory research or more work" -

22 CO-CHAIRMAN FORD: I understand. And for 

23 the evolutionary and advanced light water reactors or 

24 the reactors like the ACR700, there might be some 

25 things we don't understand, but you have got 
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1 experience already. That I don't have any problem 

2 with. It's more the gas-cooled reactors where there 

3 are some serious question marks on the core 

4 neutronics, a whole series of things, for which we 

5 don't have a big database.  

6 There you might be talking five, six years 

7 to get that research. So what would you advocate? 

8 Would you advocate waiting to get that data before you 

9 start to get into any serious application situation? 

10 Obviously not. What would you -

11 MR. HEYMER: I think you go back and say 

12 what happens in other areas, where we have run into 

13 that problem before or that issue before. You go back 

14 to when we first started building reactors in this 

15 country. Did we just go and slam them on the grid? 

16 We didn't.  

17 CO-CHAIRMAN FORD: No.  

18 MR. HEYMER: There was research. There 

19 was some testing. And then -

20 CO-CHAIRMAN FORD: A couple of big safety 

21 margins.  

22 MR. HEYMER: Yes. And there was a couple 

23 of research or prototypes developed. And whether or 

24 not you build those prototypes somewhere and put them 

25 on the grid, you still would have some form of safety 
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1 mechanism there. So it's a small step as you go.  

2 I also think you can take advantage of 

3 what has gone on elsewhere in the world on some of 

4 these designs and incorporate that into your research.  

5 But I don't think, as you said, I've got this urgent 

6 need if somebody wants to put -- I've just got to put 

7 it out there. And I'm going to regulate as you go.  

8 I don't think the public is going to buy 

9 that, and I don't think you would last very long in 

10 the business community if you went that way because 

11 you only have to see a mind of wobble on the plan to 

12 cause a fluctuation in the business aspects of a plan.  

13 So that is the way we see it going.  

14 MR. VINE: Adrian, let me just add to 

15 that. I can't imagine an owner operator or licensee 

16 having any less concern than the staff would have 

17 about taking an approach where you aren't just as 

18 assured as the staff is that that design is safe and 

19 should be operated.  

20 When we talk about market interest, we are 

21 really' trying to talk about answering questions 

22 associated with the allocation of staff resources, 

23 time, research dollars, and so forth, and that the 

24 market interest ought to guide the research allocation 

25 and prioritization process but not to go down that 
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1 path you just described.  

2 MEMBER WALLIS: If your judgment was 

3 exactly the same as the staff, we might not need a 

4 staff at all.  

5 MR. VINE: There are checks and balances 

6 there that are of value.  

7 MR. HEYMER: Yes, there are checks and 

8 balances. And I think what you have said is -

9 MR. VINE: Our interests are the same.  

10 MR. HEYMER: -- a good lead-in, Dr. Ford, 

11 to the slide that Westinghouse asked us to talk a 

12 little bit about. And that is why Mike Coletti is 

13 here.  

14 IRIS is an integrated design, as you 

15 probably well know, but there are some unique 

16 features, helical steam generators and what do we do 

17 about those. I think -- correct me if I am wrong, 

18 Mike -- Westinghouse with its international consortium 

19 has got a testing program going. I believe they are 

20 making the NRC aware of that testing.  

21 Here is a place where they are going they 

22 are trying to develop, but they made a statement that 

23 they see them coming in for a design certification I 

24 believe in the 2006 time frame. And they believe that 

25 there is a market there.  
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1 So this is sort of their way of going 

2 about this, taking these small steps at a time. And 

3 this is where they see that there needs to be some 

4 research done and that they want to make sure that the 

5 NRC is up to speed in this area.  

6 Now, perhaps when the NRC reviews this 

7 work or other work, they may have some questions or 

8 may want to do some additional studies. And that is 

9 part of the to and the fro of the understanding of the 

10 design and the interactions.  

11 MR. ORLANI: Yes. If I can add something, 

12 that was supposed to be just a list of examples of -

13 oh, sorry. Luca Orlani from Westinghouse on the IRIS 

14 project. That was just supposed to be a list of 

15 examples of separate ethic and integral ethic tests.  

16 Actually, our approach is, first of all, 

17 Westinghouse's position is that we don't want 

18 activities to overlap on AP1000 and on IRIS. So the 

19 schedule for the recertification on IRIS will strictly 

20 depend on when it is completed for AP1000.  

21 From the point of view of testing, what we 

22 actually are going to do right now is to provide in 

23 the next few months -- we have started a first phase 

24 in our preapplication, provide the NRC with sufficient 

25 documents to understand the plans and understand our 
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1 position and especially our phenomena identification 

2 and ranking table. After that, we will propose a test 

3 program differently from other reactors.  

4 Well, there are probably more issues 

5 beyond the fact that it is a newer and younger design, 

6 but what we will actually want to do is discuss the 

7 testing program with the NRC before actually starting 

8 the testing program and selecting the facility.  

9 So we will actually take those, these 

10 years, to actually from our point of view improve the 

11 way of interacting from the NRC from the point of view 

12 of testing.  

13 CO-CHAIRMAN FORD: Do I also understand 

14 that there is a certain measure here of doing your 

15 PIRT based on risk? Is that not a possible way of 

16 doing it, taking the argument that if the risk is low, 

17 my potential risk in terms of not understanding 

18 thermal hydraulic behavior with a helical steam 

19 generator, I needn't put to it now because the risk of 

20 my being uncertain about the outcome of that was low.  

21 Is that a possible way of -

22 MR. CORLETTI: Luca, do you want to handle 

23 this as far as the PIRT? 

24 MR. ORLANI: Probably for the PIRT I can 

25 say something, but I think that is the exact 
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1 definition of the PIRT. The PIRT is a phenomena 

2 identification and ranking. It is done essentially 

3 for transience events. Those are selected.  

4 Well, in the case of IRIS since we are 

5 doing it with a standard licensing approach using the 

6 same methodologies used for other light water 

7 reactors, the purpose of a PIRT is exactly identifying 

8 what are the phenomena that are more important in the 

9 analyses and in the outcome of a transient, rank those 

10 and naturally accepting larger uncertainties, less 

11 knowledge, extensive basis for those phenomena that 

12 are deemed not important.  

13 Naturally the fact that the helical steam 

14 generators are indicated as first in that table means 

15 that from our initial activities and our PIRT right, 

16 now, those are indicated as very important in several 

17 accidents.  

18 CO-CHAIRMAN FORD: Okay.  

19 MEMBER WALLIS: Well, they are important, 

20 but if you have a code which can predict their 

21 behavior very well, -

22 MR. ORLANI: That's correct, but -

23 MEMBER WALLIS: -- then you don't need 

24 more work.  

25 MR. ORLANI: That's correct. The problem 
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1 is that we think that we need any testing campaign on 

2 helical steam generators because we consider that the 

3 present assessment base for validating the codes and 

4 our analysis tool are not yet sufficient.  

5 MEMBER WALLIS: You have reason to believe 

6 that the phenomena are different that perhaps so far 

7 have been modeled in the code.  

8 MR. ORLANI: That is correct.  

9 MR. CORLETTI: Yes. The PIRT serves to 

10 then plan your test program and to identify which 

11 phenomena you need to follow up with more detailed 

12 testing.  

13 MR. HEYMER: In addition to sort of 

14 component and system, inter-system, testing, there is 

15 also analysis, analytical codes. And in IRIS, 

16 Westinghouse will be coupling RELAP and GOTHIC for 

17 better analysis. And that is where they see that, 

18 just as Luca and Mike described, there is a need for 

19 good interaction between themselves and -

20 MEMBER WALLIS: This is the containment in 

21 the vessel and then the -

22 MR. HEYMER: Right. And then, in 

23 addition, although it is under operations, it is 

24 really testing new in-core types of in-core monitors 

25 and silica carbide and a process for measuring the 
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1 consistency and thickness of the helical steam 

2 generator tube. These are new ideas. And, again, 

3 they need to be tested out.  

4 These are an example of where do I 

5 actually start interaction with the NRC on this 

6 research issue because if you wait until the 

7 application, it's probably too late. The 

8 preapplication for some of these issues may again be 

9 too late. So you've got to really start thinking a 

10 little bit ahead and planning, which is what they are 

11 doing.  

12 I think this just gives an example of 

13 though there is a priority scheme, you do have some of 

14 these new design concepts coming in. And if there is 

15 an interest by the power producers, then I think that 

16 is the way we should place our emphasis. And I think 

17 that it wouldn't be going ahead unless there was an 

18 interest by the power producers. Most of these 

19 designs that we mentioned this afternoon do have a 

20 group of utilities helping them in that area.  

21 Sorry, Luca.  

22 MR. ORLANI: I think it's complete. The 

23 only thing, the reason why those detectors and 

24 instrumentation were added in these slides is because 

25 usually testing programs are more focused than thermal 
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1 hydraulics and structural analysis while if you look 

2 at IRIS, it is a pressurized water reactor, but it has 

3 an integral layout.  

4 So there are some instrumentation issues 

5 that are typical of the constant. And we will 

6 consider that those are the things that we want to 

7 address very early in the preapplication at the time 

8 to actually validate and test all of those new 

9 methodologies and systems.  

10 MR. HEYMER: With that, Dr. Snell, did you 

11 want to say anything? No.  

12 With that, I will hand you over to Gary 

13 Vine from EPRI, who will give the EPRI presentation.  

14 Gary? 

15 MEMBER WALLIS: You have 38 slides with a 

16 lot of writing on lots of them.  

17 MR. VINE: Not a problem.  

18 MEMBER WALLIS: Not a problem. Okay.  

19 MR. VINE: I will be done before 5:00.  

20 Since this is a joint meeting of two 

21 subcommittees, one of which has responsibility for 

22 reviewing all of the NRC's research activities, I 

23 wanted to spend a little time in this overview of what 

24 I am going to cover on how we work with the Office of 

25 Research and explain our MOU and the principles behind 
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1 it and how we deal with the issue of independence and 

2 so forth because I think they are kind of fundamental 

3 to how industry works with NRC in the research 

4 environment and I think has some direct applicability 

5 to the advanced reactor issues we will be discussing.  

6 Just a quick summary of what EPRI is, what 

7 its membership is, what its scope of activities are.  

8 This slide shows you that all U.S. and Canadian 

9 reactors are full members of EPRI. Blue represents 

10 full membership, full rights, and so forth. In 

11 Europe, about half of all the reactors in Europe are 

12 members of EPRI nuclear. Another 42 percent are 

13 partial members in certain programs that we undertake, 

14 Latin America, almost the same. And now with the 

15 recent joining of EPRI by TEPCO, we have about 25 

16 percent of Asian reactors.  

17 This all totals out to over 40 percent of 

18 all U.S. reactors are full members of EPRI nuclear and 

19 over 75 percent are at least partial members.  

20 MEMBER ROSEN: All the U.S. utilities are 

21 now members? 

22 MR. VINE: All U.S. utilities are now 

23 members.  

24 CO-CHAIRMAN FORD: But no German 

25 utilities? 
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1 MR. VINE: No, not yet. We are working on 

2 it. I think some of them are partial funders.  

3 This is kind of a schematic of our overall 

4 research program showing that things are really 

5 focused on management, cost management, aging 

6 management, asset management, rad waste management, 

7 and what we are now I think calling more and more in 

8 our approach to safety and risk-informed regulation 

9 the concept of risk management, which we are doing a 

10 lot of work on right now.  

11 We have a strategic plan. I am not going 

12 to go through it in any detail. I have two slides to 

13 cover the 17 key objectives in our strategic plan.  

14 It's focused out to about five to ten years to give us 

15 a little bit of guidance on what we should be actually 

16 putting in our three-year cycle research plans, 

17 something that Steve is very familiar with. You will 

18 notice on the second page here there are there 

19 objectives associated with advanced reactors.  

20 We have significant utility executive 

21 involvement in the strategic planning process that 

22 really allows us to ensure we have a market-driven 

23 plan for the future. And we have been very pleased at 

24 the level we get from the execs looking into the 

25 future, which is kind of opposed to the conventional 
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1 wisdom that the industry is very, very short-term 

2 focused.  

3 Our research program is short-term 

4 focused, but the planning is really stretching out 

5 there with a lot of work on scenarios and so forth and 

6 what could happen if certain things don't work as we 

7 expect.  

8 It very much is aligned with NEI's Vision 

9 2020. And because of the fact that it really is 

10 defining market needs in nuclear research, we think it 

11 has a significant opportunity to influence the way 

12 government R&D policy is developed in what it 

13 prioritizes, both NRC research and DOE research.  

14 CO-CHAIRMAN FORD: Before you leave that 

15 particular slide, on NEI's Vision 2020, part of that 

16 vision is to put 50,000 megawatts electrical on the 

17 grid by 2020, which assumes that new plants will be 

18 going online by 2010, 50 new reactors or whatever it 

19 is going to be.  

20 What feeling do you have from your 

21 customers as to the reality of that? 

22 MR. HEYMER: Let's just talk about how we 

23 got the 50,000 for starters because a lot of people 

24 have the same reaction. We got that really working 

25 off the EIA-DOE national policy sort of suggestion, 
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1 recommendation that we try and get 30 percent 

2 generation emission-free by 2020. And then if you 

3 look at that, you see that hydro, in fact, drops off 

4 somewhat.  

5 There is a fairly substantial increase 

6 looking at the EIA projections on solar and wheat, but 

7 there is also a large gap and we think nuclear is 

8 going to fill that gap.  

9 If you think about the fact that 

10 electricity generation grows as gross national product 

11 grows, advances according to the growth of the 

12 country, then we think something like 10,000 megawatts 

13 can come from power up rates and renewal, et cetera.  

14 But then there is like 50,000 megawatts that we think 

15 you would need to try and get to that 30 percent. So 

16 it's a goal, but -

17 CO-CHAIRMAN FORD: Of new reactors? 

18 MR. HEYMER: Of new reactors. So it's a 

19 goal based on that emission-free generation. And we 

20 see that probably -- does that mean 50,000 in 

21 operation? No. We think that's 50,000 either built, 

22 operating, or in the pipeline, ordered, et cetera. So 

23 that's how we got the 50,000.  

24 A number of people say, "Well, we could 

25 never do that." But if you go back 15-20 years, we 
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1 were actually turning plants out close to that rate in 

2 the late '60s to late '70s, early '80 time frame.  

3 CO-CHAIRMAN FORD: The 50,000 comes from 

4 an energy policy, of 30 percent non-emissions.  

5 MR. HEYMER: Yes, and then we throw it 

6 back to that.  

7 CO-CHAIRMAN FORD: It's a high level, but 

8 to actually do it, you need people who are going to 

9 build the plants and buy the plants.  

10 MR. HEYMER: Right.  

11 CO-CHAIRMAN FORD: The question is do you 

12 get a feeling from your customers that that is, in 

13 fact, going to happen? 

14 MR. VINE: Well, there's a chicken and egg 

15 problem here. I think if you just do the simple 

16 analysis -- EPRI has done a lot of work with the EIA, 

17 NEMS model looking at a lot of different scenarios, 

18 looking at realistic codes for advanced nuclear, such 

19 as API000. We see significant market penetration.  

20 And we also see even if you take a look, for example, 

21 at what 50,000 megawatts really entails in terms of 

22 overall support of an increase in energy capacity in 

23 this country with some pretty conservative assumptions 

24 about load growth.  

25 That 50,000 really equates only to about 
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1 10 percent of all new capacity additions between now 

2 and 2020. So it's pretty modest compared to what one 

3 might expect given the pressures on fossil fuels over 

4 the next 20 years and what they are going to be facing 

5 in terms of challenges to meet our new capacity 

6 requirements.  

7 CO-CHAIRMAN FORD: So the bottom line is 

8 that from a nuclear businessman's perspective, you 

9 fully expect that there will be 30-40 new reactors on 

10 the grid by 2020? 

11 MR. VINE: It's a chicken and egg problem 

12 again. I didn't really finish the point. The real 

13 issues here are getting over the hurdle of the 

14 economics associated with construction because of the 

15 high capital cost, the licensing hurdles, and all of 

16 those issues that are still somewhat unknowns.  

17 We think that the industry is willing to 

18 attempt to make this work if, in fact, we can meet 

19 these hurdles and be satisfied that they could be 

20 managed with reasonable risks. And I think the idea 

21 here is to lay out a reasonable goal and start working 

22 all of the programs, research, and everything else to 

23 meet that goal on that time line so that we have got 

24 a way of measuring our progress against such a goal.  

25 And we have looked at it hard enough to think it is 
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1 not an unreasonable goal.  

2 MEMBER ROSEN: So the 30 percent 

3 emission-free equates to what percentage of 

4 electricity generation in 2020? What would you see? 

5 MR. VINE: Of that 30 percent, 20 percent 

6 is nuclear according to NEI's Vision 2020.  

7 MEMBER ROSEN: Twenty-three percent of the 

8 total generation in the U.S. would be nuclear? 

9 MR. VINE: Right, which is slightly above 

10 what we have, which is about ten percent higher than 

11 what we have now. And the other seven is hydro. It's 

12 a little different than what we have.  

13 CO-CHAIRMAN FORD: What you're saying is 

14 okay. There are some uncertainties. Maybe there are 

15 some breaks in concepts coupled with cost, et cetera.  

16 We would be absolutely foolish to say it's never going 

17 to happen.  

18 MR. VINE: Sure. If you don't set a goal, 

19 it probably won't happen.  

20 CO-CHAIRMAN FORD: I know, but some people 

21 are saying it will never happen.  

22 MR. VINE: Right.  

23 CO-CHAIRMAN FORD: But you are saying from 

24 a business point of view, it is. I like hearing that.  

25 MR. VINE: We could if we can satisfy 
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1 ourselves that the barriers to deployment are being 

2 addressed. And I will cover those later in the 

3 presentation.  

4 MEMBER WALLIS: On your previous slide, 

5 you said you had for many quantification of the value 

6 of R&D for decision-making. I say are those just 

7 words or do you have some secret of knowing how to do 

8 this? This is something that the NRC could benefit 

9 from if you have some insights into how to quantify 

10 the value of R&D for decision-making. That would help 

11 everybody.  

12 MR. VINE: We've done some work in that 

13 area. And before we had full membership, we did a lot 

14 of work in that area simply to price and value our 

15 products, not dissimilar from what other companies 

16 would do to value their products.  

17 We are beginning to look at how you can 

18 use tools like PRA to do in a concept of an integrated 

19 risk management approach -- you are looking at not 

20 just core damage frequency. You are also looking at 

21 costs. So you are really looking at the overall value 

22 of changes to designs and programs and so forth that 

23 bring high value.  

24 MEMBER WALLIS: So if someone proposed a 

25 program to reduce the uncertainties in thermal 
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1 hydraulic codes by a factor of two, you could quantify 

2 that value of that? 

3 MR. VINE: Probably not.  

4 MEMBER WALLIS: No? 

5 MR. VINE: Not that precisely. But we try 

6 to look in a better than subjective way at research 

7 products when we prioritize them.  

8 Industry linkage. We have a three-way MOU 

9 among EPRI, NPO, and NEI that commits each of us to 

10 full cooperation and sharing of information. We have 

11 a lot of coordination through common advisers, a lot 

12 of joint planning, and so forth. An example of that 

13 is today there is a meeting down in NEI of their 

14 executive task force for new plants.  

15 The utility membership of that committee 

16 is identical to the comparable EPRI committee that 

17 guides our research in that same area for advanced 

18 reactor work. And they are meeting tomorrow. So the 

19 same advisers work with NEI on policy and regulatory 

20 interface issues and work with us on the R&D agenda 

21 should be to support it.  

22 The next slide has to do with our 

23 relationship with DOE and NRC and how we have set up 

24 that relationship through three bilateral MOUs. We 

25 established one with the Office of Research in late 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www nealrgross com



282 

1 '97, one with DOE in '99. And there is also a 

2 bilateral between DOE and NRC that allows for sharing 

3 of information and so forth.  

4 Our MOU with the Office of Research has 

5 developed over a significant amount of time and has 

6 really been shaped by the policies that have kind of 

7 impacted our ability to work together over the last 

8 couple of decades. This next slide kind of creates 

9 that picture for you.  

10 I think you all remember back in the good 

11 old days when industry and NRC could really work 

12 together and solve problems together and the lawyers 

13 didn't stop us. In the '80s, they started to 

14 intervene in that process and not let us work 

15 together.  

16 The independence thing became I think 

17 excessively applied to the point that we were really 

18 not even communicating on issues that were of common 

19 concern. We were in a position where we really 

20 couldn't come to agreement at the beginning on what 

21 the issue was we were trying to solve. We certainly 

22 couldn't work on obtaining the data necessary to solve 

23 it in any kind of a joint fashion.  

24 The result was this lack of cooperation 

25 kind of forced on us by excessive interpretation of 
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I think this picture 

same time that the Commission 

risk-informed regulation because

changed at about the 

looked seriously at 

when you sit down and

try to figure out how to achieve regulatory 

improvement through risk insights, you are 

automatically into reliance on science and on data to 

get there.  

That really brought us back to the table.  

The whole DSI process, strategic planning process that 

Shirley Jackson implemented in the '96-'97 time frame, 

opened the door to reconsideration of this 

independence issue. I think the result was very, very 

beneficial to the industry and the staff.  

The issue of independence has I think been 

resolved in a very defensible way, as we explain on 
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the word "independence" got us into situations where 

it would take ten years to resolve an issue that ought 

to take one year and in the process, of course, 

expended a huge amount of unnecessary resources in 

going back and forth and back and forth on "My data is 

better than your data" and "My understanding of the 

problem is better than your understanding of the 

problem" instead of sitting down at the beginning and 

understanding it and figuring out what we can do 

together.
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1 the next slide. It basically says that industry and 

2 NRC can collaborate during the data-gathering phase of 

3 any problem solution. And that data-gathering phase 

4 could include the joint collection of data, even the 

5 common funding of the collection of that data. It 

6 could certainly involve reviewing the data to make 

7 sure we have got all we need to solve the issue, its 

8 accuracy, validation, packaging it, publishing it, and 

9 so forth.  

10 And then the next step is we part company.  

11 NRC's Office of Research gives the data to NRR and 

12 NMSS. We give the data to NEI. And they work 

13 together or argue or whatever they have to do to 

14 resolve the issue, but at least they are starting with 

15 a common set of data. And that cuts years and orders 

16 of magnitude of additional expense off the process.  

17 And it has worked very well.  

18 Under our MOU, that explained the process 

19 I just described. Under our MOU, we now have a number 

20 of addenda that address specific areas where we are 

21 cooperating. The formal addenda addressed areas of, 

22 at a minimum, significant information exchange and at 

23 the other extreme involved cost sharing of joint 

24 research projects and a lot of things in between where 

25 "You do Task A, and I'll do Task B. We'll bring it 
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1 together and solve the problem" kind of thing.  

2 There are a lot of other areas where we 

3 don't have established addenda to the MOU but there is 

4 a significant amount information exchange and 

5 cooperation in support of what we think are mutually 

6 high-priority issues to address.  

7 CO-CHAIRMAN FORD: The way it works is you 

8 develop or exchange equal value data? 

9 MR. VINE: Yes. But it's really based on 

10 trust. We never require something like it has to be 

11 50/50 because sometimes we can put more on the table 

12 than NRC can. And sometimes they can put more on the 

13 table than we can. Sometimes it varies year to year, 

14 but it comes out I think in a very fair way to both 

15 parties. It has worked very well.  

16 The next slide talks about areas of 

17 research successes. I will only address the middle 

18 one here because it really kind of moves into the area 

19 of greatest interest to you. And that is advanced 

20 reactors.  

21 This has clearly been a success in that 

22 over about a 15-year period from the early '80s to the 

23 late '90s, DOE and the industry cooperated on a 

24 program that spent over a billion dollars in going 

25 through a four-stage process.  
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1 The first stage was identifying and 

2 resolving regulatory issues applicable to new designs.  

3 We basically worked together with the staff to 

4 identify every single open generic issue, USI, TMI 

5 action item, or anything else that was an open issue 

6 for new plants. We went through a prioritization 

7 process to determine which ones were applicable to the 

8 future designs, which ones weren't, and worked that 

9 down to a point where we had a minimal set of issues 

10 that we felt needed to be addressed in future designs.  

11 The second step was to develop a detailed 

12 owner operator requirements document for all-new 

13 plants. That was managed entirely by the industry, 

14 led by utility executives with some funding from DOE 

15 but not a lot. The DOE involvement really didn't 

16 start until we actually got into design 

17 implementation.  

18 I will say a little bit more about the 

19 utility requirements document later. The third phase 

20 was joint cost share development of past safe designs, 

21 again jointly funded by industry and DOE. This was 

22 the AP600 and SBWR in the late '80s and early '90s; 

23 and then, finally, completion of engineering on ABWR 

24 designs. And that was completed in the late '90s.  

25 CO-CHAIRMAN FORD: But these are not 
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1 collaborative programs with the NRC? 

2 MR. VINE: No, but they had a significant 

3 interface with the NRC. I obviously described how 

4 that first phase worked. The development of the 

5 utility requirements document was, in essence, an 

6 attempt to achieve closure with the staff on the 

7 specifics of how each regulation would be met such 

8 that with a formally reviewed and approved utility 

9 requirements document with an SER, which we obtained, 

10 the designers would then come in and know exactly what 

11 they had to do to satisfy the staff and have that 

12 worked out generically for all designs, as opposed to 

13 having a negotiation for each individual design.  

14 Obviously this -

15 MEMBER ROSEN: To satisfy the staff and 

16 the utilities? 

17 MR. VINE: Exactly, exactly. And our 

18 requirements were more stringent, but the idea behind 

19 the requirements document, of course, was that it 

20 represented an acceptable way to meet all of the 

21 regulations.  

22 MEMBER ROSEN: Because the title of it was 

23 the Utility Requirements Act document.  

24 MR. VINE: Exactly. It was, in effect, a 

25 bid spec by the utilities.  
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1 MEMBER ROSEN: Right.  

2 MR. VINE: The third phase was a formal 

3 certification program of the two passive designs, one 

4 of which went forward through completion. The other 

5 one dropped out about halfway through. The SBWR 

6 dropped out. And the final one was FOAKE, which had 

7 much less direct involvement with the staff because it 

8 was really beyond the certification level with 

9 engineering.  

10 The next slide just gives some other 

11 examples of R&D successes. So many of these involved 

12 close work with the NRC. Others are more on the 

13 industry side.  

14 MEMBER RANSOM: What has happened to your 

15 thermal hydraulic code development? Is there anything 

16 going on in that area? 

17 MR. VINE: It's interesting you would ask.  

18 We pretty much had to terminate most of that work 

19 about two years ago. The RETRAN review fee issue put 

20 us essentially out of business.  

21 My boss, Ted Marston, and Ashok Thadani 

22 met last week during the nuclear safety research 

23 conference and began some discussions about how we can 

24 examine some possible ways we can get back into some 

25 joint work in this area. We don't have a lot of 
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1 resources to put on it, nor does the staff, but I 

2 think there are some real common interests here in 

3 having some better integrated code development between 

4 the industry and the NRC. So we are going to start 

5 talking about it. It would be very mutually 

6 beneficial to do that.  

7 This is just one more slide to give you a 

8 bit more of a flavor for what happened during the ALWR 

9 program. And it leads into a point I need to make 

10 about SECY-02-139. The whole idea behind the ALWR 

11 program was to establish a basis on which utilities 

12 could confidentially order new plants. And they 

13 wanted the designs to be much safer and simpler.  

14 We're not talking about just a little bit safer than 

15 current plans. We're talking demonstrably safer so 

16 that the licensing process would be assured and 

17 noncontroversial.  

18 There was a very strong commitment to 

19 standardization. And there was also a commitment to 

20 competitive pricing, but we missed the mark a little 

21 bit because we were focused on coal as the competitor 

22 and worked through the whole prices and got ourselves 

23 where we were just a little bit beyond the market 

24 reach at the end of the program in the late '90s. So 

25 we ended up going from AP600, AP1000, and doing some 
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1 other things to bring us back within the competitive 

2 band.  

3 Obviously this was developed part and 

4 parcel to the development of Part 52. The whole 

5 concept of this program was intended to dovetail the 

6 new licensing process. At that time there was pretty 

7 strong support among the utilities for improving on 

8 existing technology as opposed to making radical 

9 changes.  

10 We developed this utility requirements 

11 document that I described earlier. It really had to 

12 do with three things: to serve as a bid spec for the 

13 designers, to serve as a basis for achieving a high 

14 degree of standardization, and the inherent cost 

15 savings to the industry that would result from that 

16 standardization, common structure system components, 

17 processes. You know, it was a life cycle 

18 standardization concept, not just parts, and obviously 

19 regulatory stabilization coming from that process, as 

20 I described earlier.  

21 There was an annual strategic plan to 

22 build new plants that was started in 1990 that 

23 incorporated both the ALWR and all the NEI activities, 

24 before NEI its predecessor organizations that dealt 

25 with communications, government interface, and so 
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1 forth, to really have an integrated plan to do all of 

2 this, and culminated in '98 with really the completion 

3 of all the required tasks in a market that wasn't 

4 quite ready for new plants. And that is where we have 

5 kind of gone through this hiatus of both NEI programs 

6 and EPRI programs and kind of reemerged now behind 

7 Vision 2020 to bring a renewed focus in this area with 

8 a little bit more practical understanding of the 

9 marketplace under deregulation and what we have to do 

10 immediately.  

11 MEMBER LEITCH: How do you deal with 

12 uncertainty in the data when you were talking about 

13 competitiveness with other forms of generation? It 

14 seems to me that one of the major drawbacks with 

15 nuclear is the uncertainty in the prediction of the 

16 price.  

17 I mean, you can pretty well tell when you 

18 kind of build a coal plant. You know exactly what you 

19 are going to do and how to do it.  

20 MR. VINE: Actually, it's the other way 

21 around.  

22 MEMBER LEITCH: It's a pretty tight thing.  

23 MR. VINE: The uncertainty that plagues us 

24 is the price of natural gas or coal. And I am not an 

25 expert in this area, but I think that the people who 
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1 are are pretty confident in the models, the economic 

2 models and as we continue toward completion of 

3 engineering pretty confident in the cost numbers for 

4 our plants.  

5 What is hard to guess is what the price of 

6 natural gas is going to be. And so there is a lot of 

7 hedge in the planning process for that and a lot of 

8 things that both industry and DOE are talking about to 

9 deal with that uncertainty. And it has to do with, as 

10 I am going to describe later, cost sharing and 

11 one-time costs, getting the federal government 

12 assistance in areas like stabilizing the marketplace 

13 level playing field in the rules and regulations under 

14 which new technology is put in the marketplace, equal 

15 treatment of environmental benefits, ability to look 

16 at things like power purchase agreements, long-term 

17 power purchase agreements, lots of things having to do 

18 with condition of the marketplace with the variations 

19 in deregulation that exist all over the country. So 

20 it's a pretty complex picture, but DOE is doing a lot 

21 of recent work in that area that is very good and 

22 supported by the industry.  

23 MEMBER LEITCH: So you feel rather 

24 certain, then, about your ability to predict the cost 

25 of new nuclear generation? 
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1 MR. VINE: The designs that are either 

2 certified or are well enough along in the process, 

3 such as API000, I think the answer is probably yes.  

4 There are still some issues there. And they have to 

5 do with what we can assume in terms of DOE support.  

6 A lot of questions about the timing of completion of 

7 all of the design reviews by NRC, the SP and COL are 

8 big areas of uncertainty and the effect, time to 

9 market, and cost.  

10 MEMBER LEITCH: If I heard you correctly, 

11 you are saying that you think that those uncertainties 

12 are less than the uncertainties of the fossil plants 

13 due to the variability in field price.  

14 MR. VINE: There are big questions, of 

15 course, about where the government is going to be 

16 going with deregulation. It has a big impact. And we 

17 know less, of course, about the more advanced designs 

18 in terms of cost.  

19 MEMBER LEITCH: Yes.  

20 MEMBER SIEBER: I guess the other factor 

21 is there is a difference in timing. You make a 

22 commitment with up-front money further in advance of 

23 commercial operation with a nuclear plant. So you're 

24 subject to wherever the finance markets go and where 

25 all of these other costs go while you have that 
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1 commitment.  

2 MR. VINE: Right.  

3 MEMBER SIEBER: That was a major 

4 uncertainty in the late 1970s and early '80s.  

5 MR. VINE: And it is much more difficult 

6 now because of deregulations.  

7 MEMBER SIEBER: That is right.  

8 MR. VINE: And, again, DOE has chartered 

9 a study called the Scully report that has looked at 

10 some models from the transportation sector. And how 

11 to do that is a public-private partnership. It is a 

12 very good study.  

13 A quick summary of our current plants and 

14 how we have kind of gone through this hiatus. We, 

15 first and foremost, support NEI in any of their 

16 required activities, such as early site permit 

17 documents, which I will cover later.  

18 MEMBER ROSEN: Gary, what page are you on? 

19 MR. VINE: I'm sorry. Oh, I missed 

20 enhanced safety. I'm sorry. The whole point of this 

21 lead-in on utility requirements document and so forth 

22 was to make the connection back to Steve's earlier 

23 question that has to do with enhanced safety.  

24 This was a critical question at the point 

25 in time when the utilities were first kind of 
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1 responding to the survey and deciding whether or not 

2 it even made sense to consider new nuclear again.  

3 This was a few years after TMI and there were real 

4 doubts as to whether or not we would ever build new 

5 nuclear again.  

6 The utilities, as I said, were absolutely 

7 committed to significant increases in safety, but they 

8 felt that if those increases in safety were simply 

9 absorbed directly into regulation; in other words, the 

10 cross bar was brought up to right where we achieved 

11 the enhanced level of safety, that we were in a 

12 non-starter situation, that that just wouldn't work.  

13 So there were a lot of discussions early 

14 on. And it had a direct bearing on the advanced 

15 reactor policy statement, severe accident policy 

16 statement that came out in the mid '80s, where it was 

17 very clear from the Commission, as I say here in the 

18 slide, that they expected new plants to be safer and 

19 they expected the industry to deliver designs or 

20 review by the staff that were significantly safer.  

21 But they did not expect and they specifically went 

22 through a Q&A process of the policy statements that 

23 said they don't want to ratchet the regulations out to 

24 that higher level of safety that is being delivered by 

25 the industry.  
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1 This whole thing really got debated and 

2 discussed over the course of probably close to ten 

3 years from the mid '80s through the mid '90s. This 

4 slide documents some of those interactions and, first 

5 of all, why we felt on the industry side that we 

6 needed to have that extra margin. We needed to be 

7 able to have the flexibility to design the plant in 

8 the most optimum way to meet all of the regulations.  

9 We needed to have the ability to design in extra 

10 margins to deal with a lot of things that I list 

11 there, including uncertainty. And we wanted to be 

12 able to preserve those margins as a basis for assured 

13 licensability.  

14 The Commission continued to support this 

15 concept through a number of SRMs that very 

16 specifically said that these higher-level goals that 

17 the industry sets should not be imposed as 

18 requirements. They disapproved, specifically 

19 disapproved, the I05 CDF, which was our requirement, 

20 on the designers. And you can go on down there.  

21 The Commission basically said that if you 

22 raised the requirement on the regulatory side up to 

23 10-5, you are basically invalidating the safety goal 

24 or avoiding the safety goal. If we set the bar at 

25 10-6, would the staff move the bar up to 10-6, you 
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1 know, that kind of a question.  

2 There were a few attempts to look at how 

3 advanced reactors could be regulated to a higher level 

4 of safety. All of them failed, including ESBWR, a 

5 rulemaking for ALWRs, the applicable regulation 

6 process we went through for about four years. All of 

7 those failed.  

8 We think that the record is very clear.  

9 Enhanced safety is our responsibility. And we have 

10 proven that we can deliver it. And it gets certified 

11 into the regulation by basically certifying the design 

12 features that meet that. So the staff is assured that 

13 enhanced safety is provided without having to change 

14 the regulations to get it. So that I hope clarifies 

15 any questions you may have about the number one item 

16 in SECY-02-139.  

17 In our current programs, we have some 

18 technology programs that are generic to all future 

19 plants. And we are making significant progress in 

20 both information management systems and a construction 

21 modeling; in particular, in partnership with the 

22 API000. And basically for all of the things that NEI 

23 needs done, like early site permit work, COL work, 

24 that generically supports the industry, we will 

25 support NEI in the cost of developing those products 
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1 for NEI. And we have done for early site permit 

2 products, which I will describe in a minute.  

3 We are working specifically with 

4 Westinghouse on AP1000, with GE on the ESBWR. And we 

5 are working in gas reactor technologies in areas where 

6 we can identify a technology need that is generic to 

7 both the HT-MHR and the pebble bed. There is another 

8 slide later that gets a little bit more into detail on 

9 that.  

10 The budgets for our advanced nuclear 

11 programs average five, maybe a little bit more than 

12 that, per year, five million per year, out of a total 

13 EPRI budget of about 90-95 million dollars a year. So 

14 we're spending a little over a million each year on 

15 these generic programs, a little bit over a million a 

16 year working with Westinghouse on APl000, similar for 

17 ESBWR, and then a little bit over a million on average 

18 each year on gas reactor technology work.  

19 I am not going to spend a lot of time on 

20 the information management and construction modeling.  

21 Suffice it to say that we have made significant 

22 progress in applying technologies that are really 

23 state-of-the-art in both information management and 

24 construction technologies. Just to give you a flavor 

25 -- and maybe you have got the details on this better 
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1 than I do, but I think in the case of construction 

2 technologies, we are really pushing the envelope to 

3 adapt CAD-CAM technology, 3D technology, with the time 

4 element embedded in it such that you can construct the 

5 plant online with the level of sophistication in that 

6 time element, that you can actually come back and redo 

7 the construction sequence and optimize the 

8 construction sequence in a way that saves significant 

9 time in the construction process.  

10 I think we work together to the point we 

11 probably saved I think close to six months off the 

12 construction schedule for AP1000 with this technology.  

13 So it is really valuable.  

14 MEMBER SIEBER: What does it mean when you 

15 say you are resolving the integrity issues? 

16 MR. VINE: Which slide? 

17 MEMBER SIEBER: It's right there, "too 

18 costly to manage and resolve." 

19 MEMBER SHACK: Second sub-bullet below the 

20 first one.  

21 MR. VINE: I think that is database 

22 integrity. I don't think that refers to -

23 MEMBER SIEBER: I sort of presumed that, 

24 but I'm not exactly sure what the problem was that you 

25 were saying it was "too costly" to fix.  
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1 MR. VINE: I think that is data integrity.  

2 MEMBER SIEBER: So what does that mean? 

3 Does that mean you aren't going to use the advanced 

4 data management system? It's too costly to make it 

5 right? 

6 MR. VINE: Let me think about that.  

7 MEMBER SIEBER: I am not sure what to 

8 conclude or why you said it. So AIMS is fixing it? 

9 MR. CORLETTI: Yes. AIMS is attempting to 

10 address the management of this information that makes 

11 up the licensing basis.  

12 MEMBER SIEBER: For AP1000 and beyond? 

13 MR. CORLETTI: This is the issue that they 

14 are trying to address for operating plants. And we 

15 are looking at it for AP1000 as well.  

16 MEMBER SIEBER: Thank you.  

17 MR. VINE: Thanks.  

18 MEMBER WALLIS: Let me try to understand 

19 this. There are four different plants or four 

20 different views of the same plant or -

21 MR. VINE: I think this is another one of 

22 those things where I have to hit it a few times to get 

23 all of the pieces in here. I don't know if that is 

24 all of them or not. The idea is to have an integrated 

25 database that captures and maintains in a very 
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1 retrievable way all of the information from physical 

2 plant, record plant, the analytical plant, and license 

3 plant.  

4 MEMBER SIEBER: It's all one plant.  

5 MR. VINE: It's all one plant.  

6 MEMBER SIEBER: Three or four virtual 

7 plants.  

8 MR. VINE: If you have been through a 

9 construction project, you know that these things can 

10 diverge. And you have really got to maintain 

11 integrity in the process. And we are starting in the 

12 design phase and not trying to do it as an add-on as 

13 we have had to do at different points.  

14 MEMBER LEITCH: Does this have the 

15 flexibility to be expanded into the operating phase as 

16 well for maintenance records? 

17 MR. VINE: Yes, yes. Absolutely, 

18 absolutely. Life cycle. And hopefully with the 

19 family of plants, standardized plants, the ability to 

20 transfer data from plant to plant, you are looking for 

21 an engineering solution and the other plants worked 

22 out. It's all retrievable. I get highlights of 

23 construction benefits.  

24 ESP products we have developed for NEI and 

25 the NEI ESP task force, the industry guidelines for 
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1 preparing an ESP application, basically a template, 

2 and also the siting guide, which is kind of the 

3 business tool for evaluating for an individual utility 

4 evaluating all of its potential sites and evaluating 

5 what the pros and cons are of each site and their 

6 optimization of site selection. We are beginning to 

7 think through the process of an overall program plan 

8 for COL as well.  

9 A little more detail on LWR 

10 design-specific projects. Again, as I said before, we 

11 are working with AP1000 and ESBWR. We provide direct 

12 financial support to Westinghouse. GE is indirect 

13 because the funding to ESBWR is based on the royalties 

14 we are getting back from the sale that was set up as 

15 a condition of the LWR program sand the royalties that 

16 come back on sale of ALWRs. We are folding that back 

17 into ESBWR R&D.  

18 Average between Westinghouse and GE 

19 designs, we are projecting costs about 30 degrees 

20 lower, 30 percent lower than the estimated costs we 

21 have for the certified design. So that's this. It 

22 brings us back into the ballpark we need to be in.  

23 Interactions with DOE. Let's see. I 

24 skipped HTGR projects. We covered these a little bit 

25 on an earlier slide. These are the kind of generic 
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1 issues that are being faced by both the HTGR and the 

2 pebble bed. We have done extensive work in all of 

3 these areas, published reports, shared most of them 

4 with NRC. I think we still owe them one that has been 

5 recently published.  

6 We are continuing to work a little bit 

7 more on the helium seal issue, working with Russia now 

8 because of their interest, of course, in the gas 

9 rector. And we are just beginning to continue for 

10 quite a while a number of projects in the area of 

11 hydrogen production, both technology issues and 

12 economic analysis.  

13 Work with DOE. We have a long history of 

14 cooperation with DOE. Obviously the overview of our 

15 program is a very close 15-year partnership. Our 

16 current collaboration with DOE is, first of all, the 

17 NEPO program, which is focused on current plants.  

18 It's about a $5 million per year program from EPRI and 

19 from DOE and significant involvement in some aspects 

20 of the NP2010 program, which Rob described to you 

21 earlier.  

22 We have had a significant role, advisory 

23 role, in a lot of these DOE activities. John Taylor 

24 has served on the NERAC. My boss, Ted Marston, served 

25 on RIMS that oversees both of the road maps, the NTD 
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1 road map and Gen IV road map. And we have had 

2 significant input into those road maps and have 

3 participation in the oversight and advisory committees 

4 for both of these programs, both the NEPO coordinating 

5 committee, which Bill Shack sits on and I know Steve 

6 used to sit on, and on the NERAC side through the 

7 operating plant subcommittee that looks at the same 

8 program.  

9 We face an uphill battle, though. This 

10 shows you what the funding has been to nuclear R&D by 

11 DOE over the last decade. Every year we fall another 

12 $300 million behind the competition in terms of having 

13 a level playing field for equitable federal 

14 investments in energy technologies. It hasn't varied 

15 a lot in the last ten years. That is what we face.  

16 That is just one of the inequities that we deal with 

17 in the nuclear R&D area.  

18 MEMBER WALLIS: They're still spending all 

19 of this money on fusion over there.  

20 MR. VINE: Yes. Lots of universities are 

21 doing fusion research. And they all have lots of 

22 friends in high places.  

23 CO-CHAIRMAN FORD: And, yet, nuclear is 

24 part of their strategic goal to achieve 30 percent 

25 less emissions by 2020? 
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1 MR. VINE: That's right. Federal 

2 investments are not there, and they need to get there.  

3 The LWR program, as we said, costs about a billion 

4 dollars. Of that, industry put in two-thirds. DOE 

5 put in one-third.  

6 I am going to use about six slides to 

7 describe briefly the near-term deployment road map.  

8 These were slides that were presented last year by Lou 

9 Long and Tony McConnell, the chairman of the NTD 

10 group, the near-term deployment group, to the NERAC.  

11 Rob already covered briefly the NTD road map. So I am 

12 only going to hit a couple of highlights that he 

13 didn't mention.  

14 These are the designs we reviewed. I 

15 think he on one of his slides told you which ones were 

16 likely to make it by 2020 and which ones weren't.  

17 That's pretty much right out of our road map. You 

18 will notice a couple of them are missing the CANDU 

19 design and the -- what's the other one that came in? 

20 -- the NPR, Framatome NPR. The Framatome boiling 

21 water reactor made it, but the PWR did not. Those 

22 simply didn't make the RFP cutoff time.  

23 We looked at gaps and issues. That was 

24 the specific request of the charter for the group to 

25 identify what the gaps were. The biggest gaps were 
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1 obstacles to near-term deployment are in the areas of 

2 economics and licensing.  

3 The traditional obstacles to nuclear 

4 energy that are more frequently associated with 

5 nuclear we looked at very, very closely, safety spent 

6 fuel management and public acceptance and 

7 nonproliferation, and deemed all four of those to be, 

8 although important and something that needs to be 

9 monitored and managed, not really major obstacles 

10 because we have got a very good posture for all four 

11 of those issues today.  

12 Jumping to conclusions, new plants can be 

13 deployed this decade with some pretty creative work on 

14 the time lines and very aggressive owner operators 

15 willing to go forward which are coming out of the 

16 woodwork now but are not working quite at the pace 

17 that we were assuming in kind of a success-oriented 

18 road map. We think that new plants could be in 

19 operation by 2010. That goal could slip away if we 

20 continue at kind of the slower pace that we are at 

21 now, but it is achievable.  

22 The commitment to orders by 2003 doesn't 

23 mean the order has to be placed next year. It means 

24 that an owner operator really has to commit as a 

25 business decision internally by next year that he is 
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1 going to go forward and place the order at the 

2 appropriate time, which really is at a point in time 

3 during the COL process, either at the end of COL or at 

4 an appropriate time during that process where he feels 

5 he has got the risks low enough to make that major 

6 business decision. Obviously officials -

7 MEMBER WALLIS: This would only be the 

8 large owner-operated groups, their effort, that would 

9 be doing this? 

10 MR. VINE: The large ones, Entergy? 

11 MEMBER WALLIS: Yes.  

12 MR. VINE: The large companies. With risk 

13 sharing -

14 MEMBER WALLIS: Do you have an indication 

15 that they will commit? 

16 MR. VINE: Not yet. You will see in the 

17 next slide we talk about a phased approach. And that 

18 is the only way we think it can be done. There are 

19 still significant risks here that just aren't 

20 manageable at this point. And so the road map was 

21 pretty -- this is pretty obvious stuff. I'm just 

22 going to skip to the next slide.  

23 We are pretty adamant about the need for 

24 a phased plan of action. I am going to into the 

25 phases in a little more detail on the next slide, but 
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1 it basically says we need to move through this in a 

2 step-wise manner such that the utilities gain 

3 confidence at each step that they can go to the next 

4 one, a opposed to just placing an order today, which 

5 no one is ready to do.  

6 We also emphasized dual-track. There were 

7 at the time we wrote this report obviously varying 

8 avid proponents of both the water option and the gas 

9 option. And we felt it was important to maintain both 

10 tracks as an option through the whole process, 

11 especially the regulatory approval and design work, 

12 until you really get to a point where you can make an 

13 informed decision as to whether or not one or both 

14 can, in fact, make it to the objective of deployment 

15 by 2010. We, of course, preferred that they both make 

16 it because we think there are market needs out there 

17 for both large and small designs.  

18 And that kind of varies by state. You 

19 know, the states that deregulated more probably need 

20 smaller designs. The states that have done less 

21 deregulation can probably handle larger plants. There 

22 are all kinds of conditions out there that warrant a 

23 dual-track approach.  

24 We emphasized DOE cost-share of all 

25 one-time costs, all the design work, all the 
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1 regulatory work through the SP and COL and so forth.  

2 And, of course, the final recommendation 

3 was development of a national nuclear energy strategy.  

4 The Cheney report has a high-level goal of expanding 

5 nuclear in the United States but doesn't really lay 

6 out -- it's pretty specific to NRC on what NRC should 

7 do in terms of efficient regulation, but it doesn't 

8 really give DOE much of a challenge to do anything 

9 other than get Yucca Mountain licensed.  

10 So we think a more integrated strategy 

11 between industry and DOE to actually get the work done 

12 that needs to come forward for NRC review is 

13 warranted.  

14 MEMBER LEITCH: Have you thought about the 

15 down side of a dual-track approach? 

16 MR. VINE: Well, if you are talking about 

17 the issue of spreading the resources too thin, -

18 MEMBER LEITCH: Yes.  

19 MR. VINE: -- we looked at that very hard.  

20 Our thought was that in a cost-sharing mode with DOE, 

21 the marketplace would take care of that. We wanted to 

22 make sure that the path was open for both water and 

23 gas and that we did everything we could to facilitate 

24 and encourage at least one option, at least one water 

25 option, at least one gas option, to move down through 
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1 the process because we thought that it was in the 

2 national interest to do so.  

3 If you within one of those tracks get two 

4 or three, four, five designs moving together, you are 

5 obviously going to face that problem. We think that 

6 is self-correcting.  

7 We saw the same thing in the OBR program.  

8 Utilities wanted to minimize the number. They wanted 

9 to have some competition, but they wanted to minimize 

10 the number of designs that were invested in so that 

11 they could focus their resources and really get enough 

12 designs to completion that would really support their 

13 needs. So, for example, we only did a first of a kind 

14 engineering on one evolutionary design and one passive 

15 design.  

16 MEMBER LEITCH: It just seems to me that 

17 in trying to keep both passive, you will wind up with 

18 neither. I mean, there is some burden in my mind of 

19 just making a decision that we are going to press 

20 forward with the advanced light water reactor.  

21 MR. VINE: How do you decide that? At the 

22 time we wrote the report, there was more expressed 

23 market interest, real expressed market interest, by 

24 U.S. utilities in the gas reactor than there were in 

25 the water reactors at the time we wrote the report.  
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1 And that picture, of course, has changed now.  

2 You just can't pick one and say that that 

3 is the right answer and then find out a year later 

4 that it was the wrong one. So you need to proceed 

5 down the path a little bit further before you make 

6 that kind of decision.  

7 MEMBER RANSOM: Do you understand why that 

8 interest changed so suddenly? 

9 MR. VINE: We think it was coming for a 

10 while. I think there were a lot of factors involved.  

11 I don't want to speak for Exelon, but I think the -

12 MEMBER RANSOM: Well, was it -

13 MR. VINE: Part of the reason was that 

14 they felt that they did not want to be a reactor 

15 vendor, which was really the role that they were 

16 assuming. They wanted to stay as an operator. They 

17 still have a high level of interest in the design, but 

18 they didn't feel they could -

19 MEMBER RANSOM: I guess I am interested in 

20 was that a single interest that drove the focus on the 

21 gas reactors, as opposed to what does the whole 

22 industry say? 

23 MR. VINE: There was really only one U.S.  

24 utility with a strong interest in the pebble bed.  

25 There are close to half a dozen utilities that have 
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1 expressed some interest in the MH-TGR, one of which 

2 has shown significant interest in the MH-TGR. So if 

3 you look at both of the designs togethers and -

4 MEMBER RANSOM: How about interest in the 

5 evolutionary water reactors? 

6 MR. VINE: Broader. But, again, you have 

7 only got three utilities that are currently formally 

8 engaged in the ESP process moving down the street.  

9 But there is a larger, much larger, number of 

10 utilities that are participating in the NEI committee, 

11 probably about I think six or eight right now that are 

12 watching it very closely and participating in a lot of 

13 industry activities.  

14 Phases I, II, and III, obviously approvals 

15 and design completion can be done somewhat in 

16 parallel, but we have split them out for obvious 

17 reasons because of the different nature of the 

18 programmatic approach to each.  

19 Phase III, the idea is that if we can 

20 achieve cost-share with DOE between industry and DOE 

21 to get through design completions for design-certain 

22 FOAKE, that these plants ought to be self-sufficient 

23 at time of construction completion and deal with the 

24 going to the rate base without any subsidies or 

25 anything like that. So we are really looking to the 
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1 government to help on Phases I and II.  

2 I am going to skip this slide. I think it 

3 is self-explanatory because I want to try to finish up 

4 here and give a little bit of time at the end to talk 

5 about summary observations.  

6 These are the last four slides. This one 

7 kind of explains in response to the request to talk 

8 about EPRI views on the advanced reactor research 

9 programs, to show you what the references were that I 

10 have drawn these points from. They come from my boss, 

11 Ted Martson's, significant involvement in the expert 

12 panel that came under Ken Rogers and Ray Durante as 

13 the guy who wrote the report about two years ago and 

14 also this year's Federal Register notice that 

15 requested industry or stakeholder input on what should 

16 be involved in the NRC's anticipatory research 

17 program. So all of those letters I have kind of 

18 pulled out of them things that relate to advanced 

19 reactors, and I am presenting them here.  

20 The first point I think is that industry's 

21 priorities seem to be very, very clear to be focused 

22 on near-term deployment and not on long-term options 

23 that are beyond the immediate horizon of a minimal 

24 number of water and/or gas reactors that could achieve 

25 near-term deployment.  
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1 We think that NRR and RES should focus on 

2 those options based on market interest and put as a 

3 low priority designs that are beyond that, even if a 

4 particular designer is interested in engaging with the 

5 staff. If it doesn't have a high likelihood of 

6 near-term market interest, it should go to the bottom 

7 of the heap. There is quite a bit of policy precedent 

8 for that approach to the problem. You have got to 

9 manage the resources somehow.  

10 I know that Chairman Carr was pretty 

11 adamant about this way of prioritizing staff resources 

12 back in the late '80s, early '90s. And clearly that 

13 is what we think should be the way that both NRR and 

14 RES approach the problem.  

15 CO-CHAIRMAN FORD: And both have high 

16 market interest from your knowledge? 

17 MR. VINE: Well, not necessarily. I think 

18 you can see from the industry activities significant 

19 utility interest in proceeding with API000. There is 

20 less visible but probably significant interest in 

21 ESBWR and right now also in the GT-MHR. Beyond that, 

22 we are not aware of any major utility, U.S. utility, 

23 interests in any of these designs. I know that -

24 MEMBER ROSEN: What was the last one you 

25 gave out of the three? 
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