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1 DR. LAURENCE I. KOPP, 

2 the deponent herein, being first duly sworn, was examined 

3 and testified as follows: 

4 DIRECT EXAMINATION 

5 BY MS. CURRAN: 

6 Q. Good afternoon, Dr. Kopp.  

7 A. Good afternoon.  

8 Q. Have you been deposed before? 

9 A. No, I haven't.  

10 Q. I'm going to ask you questions regarding your 

11 involvement in the review of the Harris Spent Fuel Pool 

12 Expansion License Amendment Application.  

13 A. Uh-huh.  

14 Q. And your experiences regarding criticality 

15 analysis in general. I don't mean for my questions to be 

16 confusing and if there's any question that you don't 

17 understand please ask me for clarification and I'll do my 

18 best to clarify it.  

19 If for any reason you need a break just ask for 

20 a break and you're welcome to one. You're under -

21 you're aware you're under oath -

22 A. Yes.  

23 Q. -- in this deposition. Okay.  

24 MS. CURRAN: I'd like to ask the court reporter 

25 to mark as Exhibit 7 the resume of Laurence,
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L-a-u-r-e-n-c-e, C. Kopp, K-o-p-p, Senior Reactor 

Engineer.  

(Whereupon, Exhibit Number 7 was 

marked for identification.) 

Q. Dr. Kopp, is this is correct copy of your 

resume? 

A. Yes.  

Q. Do I understand correctly from your resume that 

you've been employed with the USNRC as a senior reactor 

engineer since 1965? 

A. Well, I been employed with them since 1965, but 

not as a senior reactor engineer.  

Q. How long have you been a senior reactor 

engineer? 

A. Oh, probably eight or ten years.  

Q. You have been identified by the NRC staff as 

the only expert witness on issues of criticality safety; 

are you aware of that? 

A. No.  

Q. Are you the only person at the NRC who is 

responsible for final approval of criticality safety 

applications? 

A. In spent fuel pools? 

Q. Yes.  

A. Primarily there are some others and there are a



1 few that are being trained in case I ever decide to 

2 retire.  

3 Q. Would you say that you are familiar with all of 

4 the criticality analyses for spent fuel pools that are 

5 submitted to the NRC? 

6 A. I would say yes, the ones that have been 

7 submitted since the early 1980ies. I think 1983, when I 

8 first started working on criticality analysis, spent fuel 

9 pools.  

10 Q. Before 1983 were you involved in criticality 

11 analysis at all? 

12 A. Not for spent fuel pools, no.  

13 Q. Are you the person who is presently responsible 

14 for review of the criticality issues raised by the Harris 

15 License Amendment Application with respect to Pools C and 

16 D? 

17 A. Yes.  

18 Q. Now, the NRC staff issued request for 

19 additional information in April of 1999 which was 

20 responded to by CP&L in June of 1999 regarding 

21 criticality issues; is that correct? 

22 A. I'm not sure of the dates, but yes, it requests 

23 for additional information around that time frame.  

24 Q. And it was answered, right? 

25 A. Yes.



1 Q. As far as you're concerned is the NRC's review 

2 of criticality issues with respect to Harris completed? 

3 A. Essentially it is, yes.  

4 Q. Have you reached a conclusion regarding the 

5 adequacy of the criticality analysis provided by CP&L? 

6 A. Yes.  

7 Q. And what is it? 

8 A. I believe that it's adequate and meets our 

9 current regulations and requirements as far as 

10 criticality concerns.  

11 Q. You were saying that you began working on 

12 criticality issues around 1983; is that correct? 

13 A. Yes. Somewhere around there.  

14 Q. Are you familiar with the history of 

15 criticality analyses preceding 1993? 

16 MS. UTTAL: Objection. Criticality analysis 

17 relating to the entire spectrum? 

18 Q. I'm sorry. The spent fuel pools.  

19 A. Not very much.  

20 Q. But somewhat? 

21 A. Somewhat.  

22 Q. I'm going to ask you some questions about that 

23 and if you don't know just tell me. Is it correct to say 

24 that around the time of issuance of General Design 

25 Criterion 62 to 10 CFR Part 50, Appendix A, there were no
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1 license tec specs requiring boron to be present in fuel 

2 pool cooling water? 

3 A. Could you restate that.  

4 Q. Is it correct to say that at the time, around 

5 the time of the promulgation of GDC 62 -

6 A. Uh-huh.  

7 Q. -- there were no tec specs in nuclear power 

8 plant licenses requiring soluble boron to be present in 

9 fuel pool cooling water? 

10 A. I'm not sure but I believe there always has 

11 been tec specs in many plants that are requiring soluble 

12 boron in the pool with a minimum concentration.  

13 Q. Do you know if it is required by the tec specs 

14 for Harris? 

15 A. There is a tec spec for Harris that requires a 

16 minimum boron concentration in the reactor cooling system 

17 and in portions of the refueling cancel, and during 15 
18 refueling everything is connected to the spent fuel pool.  

19 So in that sense there is a specification for a minimum 

20 boron concentration for spent fuel pool. During 

21 refueling everything is open so there's a continuous 

22 system.  

23 Q. So is it correct to say that the tec specs do 

24 not specifically call for a specific, for a level boron 

25 concentration in the spent fuel pools?



IY 1 A. That's right.  

2 Q. Do you know when was the first time that such a 

3 requirement was entered into the tec specs for any 

4 nuclear plant? 

5 MS. UTTAL: By such a requirement -

6 Q. For soluble boron and spent fuel pools.  

7 A. I don't recall.  

8 Q. You haven't hazarded a guess or a arange? 

9 A. As far as, as long as I remember it it's been 

10 in most of the tecnical specifications.  

11 Q. But your memory goes back to, say, the early 

12 '80ies.  

13 A. For that specification, yes.  

14 Q. So why is Harris different? 

15 A. Well, it has been in some specs and it has not 

16 been others. There was no requirement to have it in all 

17 the technical specifications up until a few years ago 

18 when we developed the improved technical specifications.  

19 Q. What year was that? 

20 A. I'd say about, between three to five years ago.  

21 Q. Were the improved technical specifications -

22 A. Can I clarify? 

23 Q. Sure.  

24 A. I don't know if I said it was required in all 

25 technical specifications in the past. It had been in
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1 many technical specifications in the past but it was not 

2 a requirement as far as I know.  

3 Q. Okay. Would this be a requirement in, when you 

4 talk about the new and improved technical specifications, 

5 would you be referring to New Reg 1431, the Standard 

6 Technical Specifications for Westingtonhouse Plants? 

7 A. Yes.  

8 Q. Now, my copy of that is dated September 1992.  

9 That's for Volume, it just says Volume I. It doesn't 

10 give a revision number. Revision Zero. Would that seem 

11 to be -

12 MR. HOLLAWAY: Do you want to take a look at 

13 that? 

14 Q. I don't have the whole thing but you're welcome 

15 to look at it, the first page.  

16 A. Yes. This is it. This is what I'm referring 

17 to.  

18 Q. So that would have been around 1992.  

19 A. Has it that long ago? 

20 Q. Time flies, doesn't it? So just to make sure I 

21 understand, it was with the promulgation of these 

22 standard tec specs that it became an NRC requirement to 

23 include a provision for soluble boron in spent fuel pools 

24 in the tec specs.  

25 A. For those plants that adopted the improved
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15 1 standard tec specs and eliminated their older tec specs.  

2 Q. And in what proportions of plants did that? 

3 A. Well, it's a continuing basis. They're coming 

4 in gradually. Some of them are adopting the improved tec 

5 specs and others are not. I don't know what percentage 

6 have adopted them and what percentage have not adopted 

7 them.  

8 Q. Is it the NRC's goal that most or all plants 

9 will adopt these? 

10 A. I don't know if it's our goal, but it's a joint 

11 effort by NRC and industry to simply tec specs and make 

12 them more consistent among different venders.  

13 Q. Would it be correct to say that at the time of 

14 the promulgation of GDC-62 or thereabouts, which was in 

15 1971, there were no technical specifications in nuclear 

16 power plant licenses that imposed burnup limits on fuel 

17 to be stored in fuel pools? 

18 A. As far as I recall that's right, there were 

19 none.  

20 Q. When was a burnup limit on fuel stored in pools 

21 first inserted in a set of nuclear power plant tec specs? 

22 A. I'd have to be guessing, but I will say the 

23 early 1980ies, maybe 1981, '82.  

24 Q. Do you remember what the plant was? 

25 A. No, I don't.



1 Q. Do you remember what the circumstances were? 

2 A. I'm not sure.  

3 Q. Was it a license amendment application for high 

4 density storage racks? 

5 A. I'm not sure if it was a license amendment or 

6 just a vender that came in requesting NRC review and 

7 approval of the concept.  

8 Q. And the NRC approved the concept? 

9 A. Yes.  

10 Q. Do you know whether it was the plant's specific 

11 approval or a generic approval that was given? 

12 A. I'm not sure.  

13 Q. Do you know if at the time the NRC gave 

14 approval of the change in the tec specs was this 

15 accompanied by a criticality analysis? 

16 A. Yes. I would say so. Although I was not 

17 involved in the review.  

18 Q. At that time was there any supporting 
16 

19 assessment by the NRC or the applicant or what ever 

20 vender was involved of the risk of making this change to 

21 the means for controlling criticality? 

22 A. I don't know. I was not involved.  

23 Q. Has the NRC performed any evaluations of the 

24 likelihood of a boron dilution event in Pools C and D at 

25 Harris?



1 A. The NRC, no, no.  

2 Q. Has the NRC requested CP&L to perform any such 

3 evaluation? 

4 A. The evaluation was performed. It was part of 

5 the license amendment. The criticality analysis that 

6 shows there's a five percent criticality margin without 

7 boron in the pool water is essentially the boron dilution 

8 event.  

9 Q. But was there any evaluation by CP&L or any 

10 other party of the likelihood of a boron dilution event 

11 in Pools C and D? 

12 A. Not that I know of, no.  

13 Q. Has the NRC performed any evaluation of the set 

14 of scenarios by which CP&L might place one or more fuel 

15 assembly -- strike that. Has the NRC performed any 

16 evaluation of the set of scenarios by which CP&L might 

17 place one or more out-of-compliance fuel assembly in 

18 Pools C or D? 

19 MS. UTTAL: Do you need the question to be more 

20 specific? 

21 THE DEPONENT: Yeah. I'm not sure of the 

22 evaluation of the scenario.  

23 Q. Has the NRC attempted to identify possible 

24 scenarios or predict the probability of scenarios by 

25 which CP&L might place one or more out-of-compliance fuel



1 assemblies in Pools C or D? 

2 MS. UTTAL: Objection. That's a compound 

3 question. You're asking him whether the NRC 

4 has done analysis to predict the probability or I 

5 assume an analysis of the, how something like that 

6 would happen? Are those the two things you're 

7 asking? 

8 Q. To identify possible scenarios and to predict 

9 their probability. Or to predict their probability? 

10 A. No. We haven't done either of those. If I may 

11 say, we assumed the probability of misplacing the fuel 

12 assemblies, one, that's why we required the analysis be 

13 done, for 100 percent probability to misplace the fuel 

14 assembly. That was the basis for our request for 

15 additional information on that analysis.  

16 Q. Has the NRC done any evaluation of the set of 

17 scenarios by which through a single error CP&L might 

18 place more than one out-of-compliance fuel assembly in 

19 Pools C or D? 

20 A. No.  

21 Q. Has the NRC requested CP&L to perform any such 

22 analysis? 

23 A. No.  

24 Q. I'm going to ask you a question that may sound 

25 familiar. I asked Dr. Turner the same thing. I'd like



1 to ask some questions regarding how you, as a 

2 professional criticality analyst, would evaluate the 

3 envelope of criticality events -- I'm sorry, to identify 

4 the envelope of criticality events that could occur at 

5 Harris.  

6 I'd like you to consider a hypothetical problem 

7 in criticality analysis for fuel in pools. In this 

8 problem the physical configuration of the racks is fixed.  

9 The variables are, one, soluble boron and, two, the 

10 combined burnup, slash, enrichment of the fuel. In this 

11 problem some number of fuel assemblies may exceed 

12 acceptable burnup, splash, enrichment levels.  

13 In addition boron concentration may be anywhere 

14 from zero to 2000 PPM. Your task in this problem is to 

15 identify the set of scenarios involving combinations of 

16 parameters, one, which is soluble boron and, two, which 

17 is the combined burnup, slash, enrichment of the fuel.  

18 Such that criticality just occurs. I.e., k effective 

19 equals one.  

20 For the purposes of this problem I'd like you 

21 to define that set of scenarios as the envelope of 

22 criticality events for this pool.  

23 A. Okay. First of all may I say that if the fuel 

24 assembly exceeds the burnup enrichment limits it's safer 

25 that it was below the burnup enrichment limits. The



1 curve is a curve that requires burnup to either meet that 

2 limit or exceed it. Not be below it. So if your burnup 

3 is higher than the tec spec limit on the burnup you're 

4 safer, you're fuel assembly is less reactive.  

5 Q. And the problem I'm posing to you within the 

6 envelope the fuel will be more reactive; outside the 

7 envelope the fuel will be less reactive. Do you 

8 understand? 

9 A. Right.  

10 Q. Using this hypothetical how would one determine 

11 the envelope of scenarios involved in criticality? 
17 

12 A. We base it on NRC requirements which require 

13 criticality not to be reached but to maintain the 

14 five-percent subcriticality margin at all times, even for 

15 the worst conceivable accident which would be a loss of 

16 all the boron in pool water, somehow diluted the pool 

17 from 2000 PPM down to zero, the calculations showed 

18 you're still at least five-percent subcritical. And as 

19 far as an envelope of calculations that seems to me to be 

20 the bounding point.  

21 Q. But I've asked you to look at a combination of 

22 events involving two factors.  

23 A. Right.  

24 Q. We have factor one, which is soluble boron and 

25 factor two, the combined burnup enrichment of the fuel.
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1 So I'm asking you to look at combinations of these 

2 factors. And in looking at those combinations I would 

3 assume there are various combinations you would look at, 

4 how would you determine the envelope? 

5 MS. UTTAL: Objection. He's already stated 

6 that the envelope or the bounding, the boundary 

7 is the loss of boron. I don't know what purpose is 

8 served by talking about things that are inside the 

9 boundaries, or he stated what the outside boundary 

10 is.  

11 A. The burnup curves are based on a five-percent 

12 subcriticality margin assuming no credit for boron. One 

13 never goes through some type of analysis where you would 

14 be critical, so one never does calculate a k effective 

15 1.0. We always have a five-percent safety margin.  

16 Q. But what you just said to me assumes that 

17 there's only one misplaced fuel assembly, right? 

18 A. No. What I said assumes that we have the 

19 maximum reactivity accident possible. Loss of all the 

20 boron in the pool water.  

21 Q. Is that your professional answer as a scientist 

22 to the question? 

23 A. Yes.  

24 Q. One of the pieces of guidance that the NRC uses 

25 to evaluate criticality analyses is proposed Revision 2



18 -

1 to Reg Guide 1.13 which is dated December 1981; is that 

2 correct? 

3 Would you like me to show you that document? 

4 A. I know what document you're talking about.  

5 That was never officially issued as a reg guide and 

6 therefore it's hard to say that it's something that the 

7 commission would rely on.  

8 Q. Well, I'm asking what the staff relies on.  

9 Does the staff rely on it? 

10 A. I do not rely on it. I know what's in there, 

11 but I know some of things in there are not, are obsolete 

12 and I know some of the things in there have been updated 

13 since then.  

14 0. In terms of criticality analysis. Well, why 

15 don't I pass this out and ask the reporter to mark as 

16 Exhibit 8, Proposed Revision 2 to Regulatory Guide 1.13, 

17 entitled Spent Fuel Storage Facility Design Basis. It's 

18 dated December 1981.  

19 (Whereupon, Exhibit Number 8 was 

20 marked for identification.) 

21 Q. Dr. Kopp, this document that I'm showing you, 

22 is this a copy of the guidance document we've been 

23 talking about? 

24 A. It's a copy of Proposed Reg Guide 1.13, yes.  

25 Q. Okay. Now as you were saying a little earlier



1 that is still in proposed or draft form, right? 

2 A. I don't know what's happened to it now. It's 

3 almost 20 years and I have not heard anything about it.  

4 Q. You haven't heard any rumors that it's about to 

5 come out? 

6 A. No.  

7 Q. We're all waiting. Can you tell me what 

8 measures or what aspects of the guidance that relate to 

9 criticality control have been changed or updated? 

10 A. As far as I see it's been updated to reflect 

11 the recent position that we have granted in partial 

12 credit for soluble boron for normal conditions.  

13 Q. And in what case was that granted? 

14 A. It was a generic topical report from 

15 Westinghouse that we reviewed and approved three years 

16 ago. Somewhere in that time frame.  

17 Q. So that's the one thing that you can offer that 

18 is changed since this -

19 A. Yes.  

20 Q. -- draft or reg guide was published? 

21 A. From quickly glancing at it, yes.  

22 Q. Okay. Dr. Kopp, you were here for the 

23 deposition of Dr. Turner; is that correct? 

24 A. Yes.  

25 Q. Do you recall a discussion about an
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unsubstantiated rumor that the NRC is having second 

thoughts and may rescind it's approval of partial boron 

credit? 

A. Yes.  

Q. Is there any truth to that rumor? 

A. Not that I know of.  

Q. Do you know where that rumor may have come 

from? 

A. No, I don't.  

Q. You have no idea what would have started it? 

A. No. We have granted partial boron credit for 

several plants already.  

Q. Which plants are those? 

A. Prairie Island was the first. I believe Vogtle 

was another one. V-o-g-t-l-e.  

Q. Was Comanche Peak another one? 

A. I'm not sure if it was Comanche Peak or South 

Texas. It might have been both of those. Some have not, 

the amendment has not officially gone out yet.  

St. Lucy II was also another. I'm not sure 

which of these have already been officially approved and 

which were just approved by our branch as far as 

criticality goes.  

MS. CURRAN: I'd like to as the court reporter 

to mark as Exhibit 9 an August 1998 memorandum from
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1 Laurence Kopp, Senior Reactor Engineer, Reactor 

2 System Branch, Division of Systems Safety and 

3 Analysis to Timothy Collins, Chief Reactor 

4 Systems Branch, Division of Systems Safety and 

5 Analysis.  

6 Attached to it is a document entitled 

7 Guidance on the Regulatory Requirements for 

8 Criticality Analysis of Fuel Storage at Light-Water 

9 Reactor Power Plants.  

10 (Whereupon Exhibit Number 9 

11 was marked for identification.) 

12 Q. Do you recognize this document, Dr. Kopp? 

13 A. Yes.  

14 Q. To what extent, if any, did you participate in 

15 the preparation of the guidance document that's attached 

16 to this cover memo? 

17 A. Well, I finalized it. It was begin maybe eight 

18 or ten years previous to this by several members of our 

19 branch. And we finally got it issued in 1998.  

20 Q. So at the time this was written you approved it 

21 and it represented your views.  

22 A. Yes. It was an update of the previous guidance 

23 that had gone out by the so-called Grimes letter, things 

24 that had been approved since then. And we wanted to get 

25 them all down in an official document and told what they
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1 were.  

2 Q. Does that document supersede the Grimes letter? 

3 A. Well, it's not an additional NRC document.  

4 It's a memo from me to my branch chief and it was put in 

5 the PDR, but as such it is not an official NRC document.  

6 Q. But the Grimes letter is in contrast? 

7 A. Well, the Grimes letter would be equivalent to 

8 a generic letter nowadays. I guess back in those times 

9 they didn't have such a thing. So the Grimes letter went 

10 through a series of compariances, various, I'm sure how 

11 high. But this only went from myself to my branch chief.  

12 But it presents no new policy, it's just an 

13 update of existing methodologies and approvals that have 

14 been made by the staff since the so-called Grimes letter.  

15 Q. So this document summarizes the state of 

16 existing regulatory guidance? 

17 A. That's right.  

18 Q. Would you please turn to page 7 of the attached 

19 guidance document. Do you see towards bottom of the page 

20 Section B entitled Additional Considerations? 

21 A. Yes.  

22 Q. Do you see also paragraph 2 under heading B? 

23 A. Yes.  

24 Q. Would you read paragraph 2 to yourself.  

25 A. When this, there's a sentence in paragraph 2



23

1 that states, "Normally a misloading error involving only 

2 a single assembly need be considered unless there are 

3 circumstances that make multiple loading errors 

4 creditible." Is that correct? 

5 A. Yes.  

6 Q. In evaluating a license amendment application 

7 or a licensing application for spent fuel storage that 

8 involves criticality analysis, does the NRC apply this 

9 particular sentence, this consideration raised in this 

10 sentence to the application? 

11 A. It applies in that normally we consider, we 

12 require an analysis of of a single misloading event.  

13 Q. Normally does the staff make any determination 

14 as to whether there are circumstances that's make 

15 multiple loading errors credible? 

16 A. The staff doesn't. No.  

17 Q. Does the staff ask a licensee or license 

18 applicant to do that? 

19 A. Not that I'm aware of, no.  

20 Q. Did the staff ask the license applicant to do 

21 that in the Harris case? 

22 A. No.  

23 Q. So is it fair to say that the staff simply 

24 doesn't apply the aspect of this sentence which says 

25 "unless there are circumstances that make multiple



1 loading errors credible?" 

2 MS. UTTAL: Objection. You can answer.  

3 A. The reason this is in here is that if something 

4 developes in the future, that I can't foresee now what 

5 the circumstance would be, but we wanted something in 

6 here to cover possible circumstances in the future where 

7 more than a single misloading might be feasible.  

8 We have not run into that as far as I know to 

9 the present time, but to make this all encompassing 

10 instead of revising it for the future, we decided to put 

11 something like that to cover future possible 

12 circumstances.  

13 Q. But the purpose of this is to provide for such 

14 consideration in case you should run into such 

15 circumstances; is that right? 

16 A. Yes.  

17 Q. But you don't go looking for them, you just 

18 wait to see if you run into them.  

19 A. Yes.  

20 Q. Please describe what circumstances, if any, and 

21 under what regulatory requirements, if any, the NRC 

22 requires recording of the misplacement of fresh or spent 

23 fuel in spent fuel storage pools.  

24 A. It would probably be a licensing, an LER. If 

25 you violated your tec spec requirements or fuel loading
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1 patterns there would be a license event report that is 

2 required.  

3 Q. Okay. And in an earlier discussion I had asked 

4 you if you could give me a date when, I had asked you to 

5 give me a date when burnup limits were first included in 

6 tec specs, and what was the date you gave me? 

7 A. I think it was early '80ies; 1982, 1983.  

8 Q. So would that correspond to fuel loading 

9 requirements? 

10 A. I'm trying to think of when we went to 

11 multi-region racks and whether it was, if it was only due 

12 to burnup credit or whether there may have been some 

13 other reason. I'm not sure, but I would think that would 

14 be around the time we first -

15 Q. To your knowledge does the NRC keep records, 

16 data, or documents that describe the practical experience 

17 of nuclear power plant operators with fresh or spent fuel 

18 misplacement in fuel storage pools? 

19 A. Well, in the sense that these events are 

20 reported to LER's, there would be a record of them.  

21 Whether there's a compilation of them I'm not sure. But 

22 they're certainly available.  

23 Q. For your purposes or for your divisions 

24 purposes of evaluating criticality analyses does the NRC 

25 keep any such compilations?
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1 A. Not that I know of. Mainly for the reason that 

2 we require a misloading event to be analyzed anyway.  

3 Q. I'm sorry, I didn't -

4 A. We require a misloading event to be one of the 

5 analyzed accidents. Whether there are incidents in the 

6 past or not does not seem to be of concern here since we 

7 require the event anyway to be analyzed.  

8 Q. Do you see any difference between misplacement, 

9 misidentification and mischaracterization of spent fuel 

10 assemblies, or fuel assemblies? 

11 A. Would you please -- misplacement -

12 Q. Misplacement, misidentification and 

13 mischaracterization.  

14 A. It would seem to me it would be three separate 

15 entities, items.  

16 Q. Has the NRC ever evaluated whether a single 

17 misidentification error could lead to multiple 

18 misplacement of fuel? 

19 A. No.  

20 Q. Has the NRC ever evaluated whether a single 

21 mischaracterization error could lead to multiple 

22 misplacement of fuel? 

23 A. No. When you say the "NRC," I'm answering for 

24 myself. For my experience with this analysis. I don't 

25 recall any other offices in the NRC that would be



1 evaluating this either. I can't speak for them.  

2 Q. And are you familiar with any industry 

3 evaluations of either of those two things, either 

4 mischaracterization or misidentification leading to 

5 misplacement of more than one assembly? 

6 A. No.  

7 Q. Has the NRC performed or obtained any analysis 

8 or evaluation of the practical experience of nuclear 

9 power plant operators with fresh or spent fuel 

10 misplacement in fuel storage pools? 

11 A. Obtained what? 

12 Q. Do you want me to read it again? 

13 A. Yes, please.  

14 Q. Has the NRC performed or obtained any analysis 

15 or evaluation of the practical experience of nuclear 

16 power plants operators with fresh or spent fuel 

17 misplacement in fuel storage pools? 

18 MS. UTTAL: Objection. Could you be more 

19 percise in your term about practical experience. Do 

20 you mean an analysis of actual events? 

21 Q. By practical experience I mean actual events.  

22 A. The question was have we evaluated any actual 

23 events of misloadings? 

24 Q. Right. Well, have you evaluated the composite 

25 experience of licensees with misloading events?
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1 A. No.  

2 Q. Has the NRC performed or obtained any analysis 

3 of the probability of misplacing fresh or spent fuel in 

4 fuel storage pools? 

5 A. As I said before, we assume the probabilities 

6 is a hundred percent because we require that analysis to 

7 be performed. We require a misplaced fuel assembly to be 

8 analyzed.  

9 Q. But let me just clarify. You require as a 

10 matter of practice the misplacement of a single fuel 

11 assembly to be analyzed.  

12 A. Right.  

13 Q. My question was broader than that.  

14 A. Could you repeat it.  

15 Q. Has the NRC performed or obtained any analysis 
20 

16 of the probability of misplacing fresh or spent fuel in 

17 fuel storage pools? 

18 Why don't I try answering and you tell me if my 

19 answer is correct.  

20 A. Yeah. Throwing in the probabilities is what is 

21 confusing me. As I said, by requiring the event to be 

22 analyzed we assume its probability is a hundred percent 

23 in a single misplaced assembly.  

24 Q. And you haven't looked at the probability of 

25 misplacing more than one fuel assembly.



1 A. We haven't looked at the probability, but we 

2 have done analysis of misplacing more than one fuel 

3 assembly.  

4 Q. Could you explain that.  

5 A. Well, we had someone in our branch recently, it 

6 wasn't Dr. Thompson's concern, misplace fresh fuel 

7 assembly in every location in a rack, in one of the 

8 Shearon Harris racks. And I think he was conservative in 

9 that he used a 10 by 8 arrangement of racks which would 

10 be 80 cells. So 80 cells contain fresh five 

11 weight-percent fuel. And the result was still less than 

12 critical. That was 200 PPM of boron.  

13 So misplacing 80 fuel assemblies is highly 

14 conservative because there probably wouldn't be anywhere 

15 near that many fresh pool assemblies at a time on site 

16 and misloading a whole rack is highly unlikely.  

17 Q. Was this analysis documented anywhere? 

18 A. No. We just performed it recently. Within a 

19 week or so.  

20 Q. So, but did someone write it down when you 

21 performed it? 

22 A. No. It's in the process now of being 

23 officially documented.  

24 Q. Will we be able to get a copy of it when it is? 

25 A. Sure.



30

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25

Q. Okay. You just described for me an analysis 

that the staff did assuming that there were 80 misplaced 

fuel assemblies in Pools C or D.  

A. Yes.  

Q. And that the boron was present -

A. 'Yes.  

Q. -- at 2000 PPM.  

A. Right.  

Q. And you had told me earlier that at the other 

extreme you have evaluated a situation where there's no 

fuel misplacement but there's no boron.  

A. That's right.  

Q. And you've also evaluated, or Holtec has 

evaluated, a situation where there is one fuel 

misplacement and no boron.  

A. That's right. Which is beyond what we normall 

require for analysis.  

Q. So is it correct to say that those are 

basically two extremes? 

A. I would say so, yes.  

Q. Are there other combinations of events that yoi 

could envision that could cause criticality; for 

instance, misplacement of less, somewhere between zero 

and 80, or one in 80 fuel assemblies, and some diminutio: 

in boron concentration in the pool?

U 

n

V
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Q.  

A.  

Q.  

what you 

A.  

consider

MS. UTTAL: That's been asked and answered.  

Please answer the question.  

No. We don't look at those scenarios.  

I'm not asking what you do look at, I'm asking 

would look at.  

No. We would not look at that because we would 

scenarios like that to be highly, extremely

unlikely.  

Q. So why did you look at the misplacement of 80 

fresh assemblies in the rack? 

A. Just to satisfy ourselves and Dr. Thompson.  

Q. Would it surprise you if Dr. Thompson weren't 

satisfied by that? 

A. No.  

MS. UTTAL: Diane, it's been about an hour, how

A. I don't know. I haven't looked at that. I 

haven't considered that because that does not conform to 

what we, our basis for the double contingency principle.  

Q. But would it be correct to say that if you as a 

scientist were trying to establish the envelope of 

scenarios that could cause criticality at Harris, that 

you would look at various combinations of the two 

factors, fuel misplacement and boron dilution, to see 

where in those various combinations criticality could 

occur?
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1 about a break.  

2 MS. CURRAN: Okay. Sure.  

3 (Whereupon a break was taken.).  

4 THE DEPONENT: May I clarify something? 

5 MS. CURRAN: Sure.  

6 THE DEPONENT: We talked about the memo from 

7 myself to Mr. Collins of August 19th, 1998.  

8 Q. Yes.  

9 A. It was not an official NRC document. I would 

10 like to clarify the reason for the document. It was 

11 primarily for guidance for new members or future members 

12 of our branch that would be doing criticality analysis of 

13 spent fuel pools. And after it was written the 

14 management decided that maybe it should be promulgated to 

15 industry too, so he put it in PDR as an updated, 

16 essentially, version of the Grimes letter.  

17 So original reason it was written was for 

18 members of our branch, new members of our branch that 

19 might be coming in to supply them with things that we 

20 have already reviewed and separated as far as guidance in 

21 the criticality analysis of spent fuel pools.  

22 Q. When was it put in it PDR? 
1 

23 A. I guess August 19th, 1998.  

24 Q. And did the staff solicit comments on the memo? 

25 A. No. Within the branch.
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1 Q. Oh, within the branch -

2 A. Right.  

3 Q. -- you solicited comments, but not from the 

4 industry.  

5 A. No. No.  

6 Q. So you put it in the PDR with thoughts that you 

7 might get comments from industry if you put it there or, 

8 maybe I misunderstood you. When you said something about 

9 getting comments, you meant from within the branch? 

10 A. Within the branch.  

11 Q. And not from industry.  

12 A. Right.  

13 Q. Okay. In Dr. Turner's deposition he mentioned 

14 that he thought there might be a list of fuel 

15 misplacement events kept by the the NRC. Do you recall 

16 that? 

17 A. As I said, there are LER's that come in, but I 

18 don't know if there's a compilation of them or not.  

19 Q. So you're not? 

20 A. I'm not familiar with them.  

21 Q. Okay. Has the NRC performed any analysis of 

22 the consequence of misplacing one or more fresh or spent 

23 fuel assemblies in fuel storage pools? 

24 A. Yes.  

25 Q. And where would that be found?
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1 A. The analysis I mentioned that was done this 

2 past week or so that we're preparing a memo on, where we 

3 misplaced an entire rack with fresh fuel assemblies.  

4 Q. All right. But that's the only one that you 

5 know of? 

6 A. That we did ourselves, that we analyzed 

7 ourselves? Yes.  

8 Q. Do you know of any that have been prepared by 

9 any other entity? 

10 MS. UTTAL: Are you speaking of CP&L's 

11 application or any application? 

12 Q. Anyone.  

13 MS. UTTAL: Any kind of analysis of 

14 misplacement.  

15 A. You mean where there have been multiple 

16 misplacements? 

17 MS. UTTAL: She said single or more.  

18 Q. Single or multiple.  

19 A. I'm not certain. I have seen statements in the 

20 past that to the effect that an entire rack could be 

21 misloaded with fresh fuel assemblies and with credit for 

22 boron, one would still maintain the five-percent 

23 subcriticality margin. I have seen that with various 

24 other submittals.  

25 But we've never varified that ourselves, and



"1 that's why we decided this week to actually do a 

2 calculation and see if would be true for Shearon Harris.  

3 And we found we are subcritical for the entire rack.  

4 Q. Okay. Under what circumstances, if any, and 

5 under what regulatory requirements, if any, does the NRC 

6 require the reporting of errors in controlling boron 

7 concentration in the water of fuel storage pools? 

8 A. I'm not sure if there would be any requirements 

9 for reporting that. If the boron concentration were a 

10 minimum boron concentration were in tec specs and if that 

11 were violated during the surveillance interval, there 

12 would be a certain amount of time where one could 

K> 13 reborate and get back up to the required minimum level.  

14 And that would not be really I guess reportable unless 

15 one did not borate in time. There's a certain interval 

16 where you come back within regulations.  

17 A. I see. And if you correct it with appropriate 

18 intervals it's not a reportable event; is that what 

19 you're saying? 

20 A. Right.  

21 Q. Okay. To the extent that boron dilution events 

22 are reported to the NRC, does the NRC keep any 

23 centralized record of boron dilution events that you 

24 know? 

25 A. It would be the same as the LER's for fuel
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misplacements. There would be the LER's as far as I 

know. We don't compile them but they're available.  

Q. Has the NRC performed or obtained any analysis 

or evaluation of nuclear power plant operator's 

experience with controlling boron concentrations in fuel 

storage pools? 

A. Not that I know of.  

MS. CURRAN: I'd like to ask the court reporter 

to mark as Exhibit 10 an October 25th, 1996 letter 

from Timothy E. Collins, Acting Chief, Reactor 

System Branch, Division of System Safety and 

Analysis, NRC, to Mr. Tom Green, Chairman 

Westinghouse Owner's Group. Subject: Acceptance 

for Referencing of Licensing Topical Report 

WCAP-14416-P, Westinghouse Special Fuel Rack 

Criticality Analysis. Methodology.  

Attached to this cover letter is a Safety 

Evaluation by the Office of Nuclear Reactor 

Regulation relating to Topical Report WCAP-14416-P.  

(Whereupon, Exhibit Number 10 was 

marked for identification.) 

Q. Dr. Kopp, are you familiar with this document? 

A. Yes, I am.  

Q. If you would turn to page 10 -- actually page 

10 is a continuation of a discussion that starts on page
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1 8, Section 3.7 entitled Soluble Boron Credit Methodology; 

2 isn't that correct? 

3 A. Yes.  

4 Q. If you look at the second full paragraph on 

5 page 10 of the SER, I'd like to ask you about a sentence 

6 that reads: "However, a boron dilution analysis will be 

7 performed for each plant requesting soluble boron credit 

8 to ensure that sufficient time is available to detect and 

9 mitigate the dilution before the 0.95 k effective design 

10 basis is exceeded and submitted to the NRC for review." 

11 In parentheses, "Ref, dot, 29." 

12 Can you explain to me what is meant by this 

13 sentence and the reference to Ref 29? 

14 A. Yes. This is the new methodology that I spoke 

15 of earlier. This is one of the reasons for updating the 

16 Grimes letter. This is a recent approval we gave for 

17 crediting partial soluble boron in spent fuel pools. And 

18 since we are allowing, not for Shearon Harris, but for 

19 some reactors, credit for soluble boron under normal 

20 conditions to meet .95, this would now require a new 

21 accident to be evaluated which would be the boron 

22 dilution event.  

23 For other plants, such as Shearon Harris, which 

24 do not take credit for soluble boron during normal 

25 conditions, the fact that they calculate the five percent
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K1 subcriticality margin in pure water takes care of the 

2 boron dilution event, that is complete dilution.  

3 For these newer plants that want to take credit 

4 for the new methodology. They still must show they are 

5 subcritical with no boron, k effective is less than one, 

6 but to meet the k arc criteria, k effective less than or 

7 equal to .95, they can take credit for a certain amount 

8 of soluble boron. So because of that we require them now 

9 to do a boron solution analysis to show that they would 

10 get them below .95 dilution event.  

11 Q. Okay. But Reference 29 in parentheses, when I 

12 turn to the back of this SER, Reference 29 is "Cassidy, 

13 B., et. al., Westinghouse Owners Group Evaluation of the 

14 Potential for Diluting PWR Spent Fuel Pools, WCAP-14181, 

15 July 1995." 

16 How does that Reference 29 relate to what we 

17 were just reading on page 10? 

18 A. That was a companion to this Westinghouse 

19 report which requested credit for partial boron. In 

20 order to prove that methodology I said they have to do a 

21 boron dilution event analysis. And this other report 

22 that you referenced shows how to do an analysis of a 

23 boron dilution event in the PWR.  

24 Q. So the reason for the mention of Reference 29 

25 is that this is a way for licensees to do the boron
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1 dilution analysis and that, that will meet NRC approval? 

2 A. When they want credit for this methodology, 

3 partial boron credit, yes.  

4 Q. And has the NRC approved Reference 29 for that 

5 purpose? 

6 A. No. The approval of a boron dilution event we 

7 decide is done on a case by case basis because the plans 

8 vary so much. The amount of, the volume of water that 

9 can be inserted into a pool for dilution varies from 

10 plant to plant through the mode of inserting it, the 

11 capacity of the pools vary. We decided a generic 

12 dilution event would not be worth anything or worth much, 

13 so we decided to, the people that wanted to accept this 

14 methodology for partial boron credit would have to do a 

15 plan specific for boron dilution analysis for their 

16 specific spent fuel pool. That's why that boron dilution 

17 event was never approved or accepted. It was a generic 

18 type of topical report.  

19 Q. Okay.  

20 Q. Has the NRC performed or obtained any analysis 

21 of the probability and/or consequences of potential 

22 accidents resulting from improper boron concentration in 

23 fuel storage pool water? 

24 A. Only the analysis that shows that the zero PPM 

25 of boron when there's still a five-percent subcritical
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1 complete dilution.  

2 Q. That was the analysis you referred to earlier, 

3 right? 

4 A. That's the analysis that everyone does, is 

5 required to do, for their spent fuel pool except those 

6 that want to adopt a new methodology for partial boron 

7 credit.  

8 Q. Has the NRC performed or obtain any analysis of 

9 the probability and/or consequences of potential 
3 

10 criticality events in spent fuel storage pools involving 

11 fresh and/or spent fuel pool? 

12 A. The single fuel assembly misloading event that 

13 is normally presented and was presented by Shearon Harris 

14 for their cooling, plus the recent calculation that the 

15 NRC staff did in misloading an entire fuel rack with 

16 fresh fuel.  

17 MS. CURRAN: I don't have anymore questions.  

18 MR. HOLLAWAY: I have one question.  

19 CROSS-EXAMINATION 

20 BY MR. HOLLAWAY: 

21 Q. Dr. Kopp, this should be simple. Just one 

22 question. Dr. Kopp, in your opinion does the term 

23 "reactivity" include the effects of burnup? 

24 A. Certainly burnup determines the reactivity of a 

25 fuel assembly.
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MR. HOLLAWAY: That's all. I have no other 

questions.  

MS. UTTAL: I have no questions.  

MS. CURRAN: Okay.  

* * * * * 

(Whereupon, these proceedings concluded at 3:30 p.m.)
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A. INTRODUCTION el 

General Design Criterion 61, "Fuel Storage and Handl •k cactivity 
Control," of Appendix A, "General Design Criteria for I er Plants," 
to 10 CFR Part SO, "Doaestic Licensing of Producti d zation Facilities," 
requires that fuel storage and handling systems"d to ensure adequate 
safety under normal and postulated acciden t••n It also requires that 
these systems be designed (1) with a capabi to mit appropriate periodic 
inspection and testing of components i safety, (2) with suitable 
shielding for radiation protection a propriate containment, confine
ment, and filtering systems, (4) h aj sidual heat removal capability having 
rel;ability and testability rel• the importance to safety of decay 
heat and other residual heat so , and (5) to prevent significant reduction 
in fuel storage coolant invent under accident conditions. This guide 
describes a nethod, eptable to the NRC staff for implementing Criterion 61.

B. DISCUSSION

ANS-50
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spent fuel storage facilities at nuclear power stations. This standard was 
approv.d by the American National Standards Committee N18, Nuclear Desigi.  

Criteria. It was subsequently approved and designated ANSI N210-1976/ANS-57.2, 

"Design Objectives for Light Water Reactor Spent Fuel Storage Facilities at 

Nuclear Power Stations," by the American National Standards Institute on 

April 12, 1976.  

Primary facility design objectives are: 

a. To prevent loss of water from the fuel pool that would uncover fuel, 

b. To protect the spent fuel from mechanical damage, and 

c. To provide the capability for limiting the potential offsite exposures 

in the event of significant release of radioactivity from the fuel.  

If spent fuel storage facilities are not provided with adequate protective 

features, radioactive materials could be released to the environment as a result 

of either loss of water from the storage pool or mechanical damage to fuel within 

the pool.  

1. LOSS OF WATER FROM STORAGE POOL 

Unless protective measures are taken to prevent the loss of water from a 

fuel storage pool, the spent fuel could overheat and cause damage to fuel cladding 

integrity, which could result in the release of radioactive materials to the 

environment. Equipment failures in systems connected to the pool could also 

result in the loss of pool water. A permanent coolant makeup system designed 

with suitable redundancy or backup would prevent the fuel from being uncovered 

should pool leaks occur. Further, early detection of pool leakage and fuel 

damage can be made using pool-water-level monitors and pool radiatlon monitors 

that alarm locally and also at a continuously manned location to ensure timely 

operation of building filtration systems. Natural events such as earthquakes 

or high winds can damage the fuel pool either directly or by the generation of 

missiles. Earthquakes or high winds could also cause structures or cranes to 

fall into the pool. Designing the facility to withstand these occu, ences without 

significant loss of watertight integrity will alleviate these concerns.
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2. MECHANICAL DAMAGE TO FUEL

The release of radioactive material from fuel may occur as a result of 

fuel-cladding failures or mechanical damage caused by the dropping of fuel 

elements or objects onto fuel elements during the refueling process and at 

other times.  

Plant arrangements consider low-probability accidents such as the dropping 

of heavy loads (e.g., a 100-ton fuel cask) where such loads are positioned or 

moved in or over the spent fuel pool. It is desirable that cranes capable of 

carrying heavy loads be prevented from moving into the vicinity of the stored 

fuel.  

Missiles generated by high winds also are a potential cause of mechanical 

damage to fuel. This concern can be eliminated by designing the fuel storage 

facility to preclude the possibility of the fuel being struck by missiles 

generated by high winds.  

3. LIMITING POTENTIAL OFFSITE EXPOSURES 

Mechanical damage to the fuel might cause significant offsite doses unless 

dose reduction features are provided. Dose reduction designs such as negative 

pressure In the fuel handling building during movement of spent fuel would 

prevent exfiltration and ensure that any activity released to the fuel handling 

building will be treated by an engineered safety feature (ESF) grade filtration 

system before release to the environment. Even if measures not described are 

used to mdintain the desired negative pressure, small leaks from the building 

may still occur as a result of structural failure or other unforeseen events.  

The staff considers Seismic Category I design assumptions acceptable 

for the spent fuel pool cooling, makeup, and cleanup systems. Tornado protectiot 

requirements are acceptable for the water makeup source and its deliver system, 

the pool structure, the building housing the pool, and the filtratlor .tilatioi 

system. Regulatory Guide 1.52, "Design, Testing, and Maintenance Cr -ia for 

Post Accident Engineered-Safety-Feature Atmosphere Cleanup System t ltration 

and Adsorption Units of Light-Water-Cooled Nuclear Power Plants," a !egulatory 

Guide 1.140, "Design, Testing, and Maintenance Criteria for Normal V. .ilation 

Exhaust System Air Filtration and Adsorption Units of Light-Water-Cooied Nuclear
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S Power Plants," prov'ie guidelines to limit potential offslte exposures through 
the filtration-ventilation system of ;he pool building.  

Occupational radiat 4on exposure is kept as low as is reasonably achievable 
(ALARA) in -- activities involving personnel, and efforts toward maintaining 
exposures A....,r -- e considered in the design, construction, and operational 
phases. ,luidance n maintaining exposures ALARA is provided in Regulatory 
Guide 8.8, "Information Relevant to Ensuring That Occ.pational Radiation 
Exposures at Nuclear Power Stations Will Be As Low As Is Reasonably Achievable.' 

C. REGULATORY POSITION 

The requirements in A' I N210-1976/ANS-57.2, "Design Objectives for Light 
Water Reactor Spent Fuel Storage Facilities at Nuclear Power Stations,'" are 
generally acceptable to the NRC staff as a means for complying with the require
ments of General Design Criterion 61, "Fuel Storage and Handling and Radio
activity Control," of Appendix A, "General Dcsign Criteria for Nuclear 
Power Plants," to 10 CFR Part 50 as related to light-water reactors (LWRs), 
subject to the following clarifications and modifications: 9 

1. In lieu of the example inventory in Section 4.2.4.3(1), the example 
inventory should be that inventory of radioactive materials that • e predicted 
to leak under the postulated mximum damage conditions resultir.- ,oa the 
dropping of a single spent fuel assembly onto a fully loaded spent fuel pool 
storage rack. Other assumptions in the analysis should be consistent with 
those given in Regulatory Guide 1.25 (Safety Guide 25), "Assurptions Used for 
Evaluating the Potential Radiological Consequences of a Fuel Handling Accident 
in the Fuel Handling and Storage Facility for Boiling and Pressurized Water 

Reactors." 

2. In addition to meeting the requirements of Section 5.1.3, boiling of 
the pool water may be permitted only when the resulting thermal loads are 
properly accounted for in the design of the pool structuire, the storage racks, 
and other safety-related structures, equipment, and systems.  

*Copies ma ,e obtained from the American Nuciear Society, 555 Nortni Kensington 
Avenue, La Grange Park, Illinois 60525
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3. In addition to meeting the requirements of Section 5.1.3. the fuel 
storage pool should be designed (a) to prevent tornado winds and missiles 
generated by these winds from causing significant loss of watertight irtegrity 
of the fuel storage pool and (b) to prevent missiles generated by tornado winds 
from striking the fuel. These requirements are discussud in Regulatory 
Guide 1.117, "Tornado Design Classification." The fuel storaye building, 
including walls and roof, should be designed to prevent penetration by tornado
generated missiles or from seismic damage to ensure that nothing bypasses the 
ESF-grade filtration system in the containment building.  

4. In addition to meeting the requirements of Section 5.1.5.1, provisions 
should be made to ensure that nonfuel components in fuel pools are handled below 
the minimum water shielding depth. A system should be provided that, either 
through the design or the system or through administrative procedures, would 
prohibit unknowing retrieval of these components.  

5. In addition to meeting the requirements of Section 5.1.12.10, the 
maximum potential kinetic energy capable of being developed by any obo-:t handled 
above stored spent fuel, if dropped, should not exceed the kinetic energy of 
one fuel assembly and its associated handling tool when dropped from the height 
at which it is normally handled above the spent fuel pool storage racks.  

6. In addition to meeting the requirements of Section 5.2.3.1, an inter
face should be provided between the ra.k venting system and the building ventila
tion system to minimize personnel exposcre to the "vent-qas" generated from 
filling a dry loaded cask with water.  

7. In addition to meeting the requirements of Sectico 5.3.3, radioac
tivity released during a Condition IV fuel handling accident should be either 
contalied or removed by filtration so that the dose to an individual is less 
Lhan tne guidelines of 10 CFR Part 100. The calcilated offsite dose to an 
individual from such an event should be well within the exposure guideline', 
of 10 CFR Part 100 using appropriately conservative analytical methods and 
assumptions. In order to ensure that released activity does not bypass the
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filtration system, the ESF fuel storage building ventilation should provide and 
maintain a negative pressure of at least 3.2 mm (0.125 in.) water gauge within 

the fuel storage building.  

8. In addition to the requirements of Section 6.3.1, overhead handling 
systems used to handle the spent fuel cask should be designed so that travel 
directly over the spent fuel storage pool or safety-related equipment is not 
possible. This shouad be verified by analysis to show that the physical 
structure under all cask handling pathways will be adequately designed so that 
unacceptable damage to the spent fuel storage facility or safety-related 

equipment will not occur in the event of a load drop.  

9. In addition to the references listed in Section 6.4.4, Safety Class 3, 
Seismic Category I, and safety-related structures and equipment should be 

subjected to quality assurance programs that meet the applicable provisions 
of Appendix B, "Quality Assurance Criteria for Nuclear Power Plants and Fuel 

Reprocessing Plants," to 10 CFR Part 50. Further, these programs should obtain 
guidance from Regulatory Guide 1.28, "Quality Assurance Program Requirements 

(Design and Construction)," endorsing ANSI N45.2, and from the applicable provi
sions of the ANSI N45.2-series standards endorsed by the following regulatory 

guides: 

1.30 (Safety Guide 30) "Quality Assurance Requirements for the 

Installation, Inspection, and Testing of Instrumentation and 

Electric Equipment" (N45.2.4).  

1.38 "Quality Assurance Requirements for Packat ng, Shipping. Receiving.  
Storage, and Handling of Items for Water-Cooled Nuclear Power 

Plants" (N45.2.2).  

1.58 "Qualification of Nuclear Pnwer Plant Inspection, Examination.  

and Testing Personnel" (N45.2.6).  

1.64 "Quality Assurance Requirements for the Design of Nuclear Power 

Plants" (N45.2.11).
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"Quality Assurance Terms and Definitions" (N45.2.10).1.74

1.88 "Collection, Storage, and Maintenance of Nuclear Power clant 
Quality Assurance Records" (N45.2.9).  

1.94 "Quality Assurance Requirements for Installation, Inspection, 
and Testing of Structural Concrete and Si rucLural Steel During 
the Construction Phase of Nuclear Power Plants" (N45.2.5).  

1.116 "Quality Assurance Requirements for Installation, Inspectior., 
and Testing of Mechanical Equipment and Systems" (1445.2.8).  

1.123 "Quality Assurance Requirements for Control of Procurement of 
Items and Services for Nuclear Power Plants" (1445.2.13).  

10. The spent fuel pool water temperatures stated in Section 6.6.1(2) 
exceed the limits recommended by the NRC staff. For the maximUm heat load dur ng 
Condition I occurrences with normal cooling systems in operation and assuming 
a single active failure, the pool water temperature should be kept at or belcd 
600C (1400F). Under abnormal maximum heat load conditions (full core unload) 
and also for Condition IV oa.currences, the pool water temperature should be 
kept below boiling.  

11. A nuclear criticality safety analysis should bt pertormed in a-.cord
ance with Appendix A to this guide for each system that ir. olves the ha idling, 
transfer, or storage of spent fuel a.semblies at LWR spent ;.-I .torac; facilities.  

12. The spent fjel storage facility should be equipped with both electrical 
interlocks and mechanical stops to keep casks from being transported over the 

spent fuel pool.  

13. Secticns 6.4 and 9 of ANS-57.2 list those codes and standards referenced 
in ANS-57.2. Although this regulatory guide endorses with clarifications and 
modifications ANS-57.2, a blanket endorsement of those referenced codes and
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standards is not intended. (Other regulatory guides may contain some such 

endorsements.) 

D. IMPLEMENTATION 

The purpose of this section is to provide information tc applicants regar 

Ing the NRC staff's plans for using this regulatory guide.  

This proposed revision has been released to encourage public participatlo 
In its development. Except in those cases in which an applicant proposes an 

acceptable alternative method for complying with specified portions of the 

Commission's regulations, the method to be described in the active guide 

reflecting public comments will be used in the evaluation of applications for 

construction permits and operating licenses docketed after the implementation 
date to be specified in the active guide. Implementation by the staff will in 
no case be earlier than June 30, 1982.
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APPENDIX A 

NUCLEAR CRITICALITY SAFETY 

1. SCOPE OF NUCLEAR CRITICALITY SAFETY ANALYSIS 

1.1 A nucirdr criticality safety analysis should be performed for each system 
that involves the handling, transfer, or storage 0f spent fuel assemblies at 
light-water reactor (LWR) spent fuel storage facilities.  

1.2 The nuclear criticality safety analysis should demonstrate that each LtWR 
spent fuel storage facility system is subcritical (keff not to exceed 0.95).  

1.3 The nuclear criticality safety analysiu should include consideration of 
all credi'", normal and abnormal operating occurrences, including: 

a. Accidencal tipping or falling of a spent fuel assembly, 
b. Accidental tipping or failing of a storage rack during transfer, 
c. Misplacement of a spent fuel assembly, 

d. Accumulation of solids containing fissile materials on the pool 
floor or at locations in the cooling water system, 

e. Fuel drop accidents, 
f. Stuck fuel assembly/crane uplifting forces, 
g. Horizontal motion of fuel before complete removal from rack, 

h. Placing a ful assembly along the outside of rack, and 

i. Objects that may fall onto the store! goent fuel i.%em es.  

1.4 At all locations in the LWR spent fuel storage facility wh,,re spent 
fuel is handled or stored, the nuclear criticality safety analysis should 
demonstrate that criticality could not occur without at least two unlikely.  
independent, and concurrent failures or operating limit violations.  

1.5 The nuclear criticality safety analysis "ould explicitly identify spent 
fuel assembly characteristics upon which subcriticallty in the LWR spent fuel ( storage facility depends.
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1.6 The nuclear criticality safety analysis should explicitly identify design 
limits upon which subcritlcality depends that require physical verification at 

the completion of fabrication or constru-tion.  

1.7 The nuclear criticality safety analysis should explicitly identify operatinc 

limits upon which subcriticality depends that require implementation in operatinc 

procedures.  

2. CALCULATION METHODS AND CODES 

Methols usec to calculate subcriticality should be validated in accordance 

with Regulatory GLide 3.41, "Validation of Calculational Methods for Nuclear 

Criticality Safety," which endorses ANSI N16.9-1975.  

3. METHOD TO ESTABLISH SUBCRITICALITY 

3.1 The evaluated multiplication factor of fuel in the spent fuel storage 

racks, ks, under normal and credible abnormal conditions should be equal 

to or less than an established maximum allowable multi cation factor, ka; 

i.e., 
ks .1 k a 

The factor, ks, should be evaluated from the eApression: 

ks = ksn + Aksb * Aku + Aksc 

where 

ksn = the computed effc~tive multiplication factor; ksn is calculated 

by the same methods used for bc chmark experiments for design 
storage parameters when the raika are loaded with the most 

reactive fuel to be stored,

1.13-10



Aksb = the bias in ttz calculation procedure as -'"ined from the 

comparisons with experiments and including . , extrapolation to 

storage pool conditions, 

Aku = the uncertainty in the beichmark experiments, and 

Aksc = the combined uncertainties in the parameters listed in para

graph 3.2 below.  

3.2 The combined uncertainties, aksc, include: 

a. Statistical uncertainty in the calculated result if a Monte Carlo 

calculation is used, 

b. Uncertainty resulting from comparison with calculational and experimental 

results, 

c. Uncertainty in the extrapolation from experiment to storage rack condi

tions, and 

d. Uncertainties introduced by the considerations enumerated in para

graphs 4.3 ano 4.4 below.  

3.3 The various uncertainties may be combined statistical'y if they are 

independent. Correlated uncertainties should be combined addi^ively.  

3.4 All uncertainty values should be at the 95 percent pr.ajbility level with 

a 95 percent confidence value.  

3.5 For spent fuel storage pool, the value of ka shOuld be no greater than 0.95.  

4. STORAGE RACK ANALYSIS ASSUMPTIONS 

4.1 The spent fuel storage rack module dcsign should be oased on one of the 

following assumptions for the fuel:
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S)a. fhe most reactive fuel assembly to be stored at the most reactive 
point in the assembly life. or 

b. The most reactive fuel assembly to be stored based on a minimum 
confirmed burnup (see Section 6 of this appendix).  

Both kyr'%s of rack modules my be present in the same storage pool.  

4.2 Determination of the most reactive spent fuel assembly includes considera

ticn of the following parameters: 

a. Maximum fissile fuel loading, 

b. Fuel rod diameter, 
c. Fu,.. rod cladding material and thickness, 

d. Fuel pellet density, 

e. Fuel rod pitch and total number of fuel rods within assembly, 
>f. Absence of fuel rods in certain locations, and 

g. Burnable poison content.  

4.3 The fuel assembly arrangement assumed i. storage rack design should be 

the arrangement that results in the highest value of ks considering: 

a. Spa-ing between assemblies, 
b. Moderation between assemblies, and 

c. Fixed neutron absorbers between assemblies.  

4.4 Determination of the spent fuel assembly arrangement with the highest value 

of ks shall include consideration of the following: 

a. Eccentricity of fuel bundle location within the racks and variations 
i spacing among adjacent bundles, 

b. Dimensional tolerances, 

c. Construction materials, 
d. Fuel and moderator density (allowance for void formations and temper

ature of water between and within assemblies).
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e. Presence of the remaining amount of fixed neutron absorbers in fuel 

assembly, and 
f. Presence of structural material and fixed neutron absorber in cell 

walls between assemblies.  

4.5 Fuel burnup determination should be made for fuel stored in raci's where 
credit is taken for burnup. The following methods are acceptable: 

a. A minimum allowable fuel assembly reactivity should be established.  
and a reactivit) measurement should be performed to ensure that each 

assembly meets this criterion; or 

b. A minimum fuel assembly burnup value should be established as deter
mined by initial fuel assembly enrichment or other correlative 

parameters, and a measurement should be performed to ensure that each 

fuel assembly meets the established criterion; or 

c. A minimum fuel assembly burnup value should be established as deter
mined by initial fuel assembly enrichme,:t or other correlative param
eters, and an analysis of each fuel assemLv's exposure history should 
be performed to determine its burnup. Thr an~lyses should be performed 
under strict administ-atlve control using approv, $ written procedures.  

These procedures should p;-ovide for independent ci ,cks of each step 
of the analysis by a second qualified person using nuclear criticality 

safety assessment critc,-ia described in pay yi'apn 1.4 above.  

The uncertainties in determining fuel assembly s',rage acceptance criteria 

should be considered in establishing storage rack reactivity, and auditable 
records should be kept of the method used to determine the fuel assembly stgrage 
acceptance criterion for as long as the fuel assemblies are stored in the racks.  

Consideration should be given to the axial distributior of burnup in the 
fuel assembly, and a limit should be set on the leng.n of the fuel assembly 
that is permitted to have a lower average burnup than the fuel assembly average.
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5. USE OF NEUTRON ABSORBERS IN STORAGE RACK DESIGN

5.1 Fixed neutron absorbers may be used for criticality control under the 

following conditions: 

a. The effect of neutron-absorbing materials of construction or added 

fixed neutron-absorbers may be included in the evaluation if they 

are designed and fabricated so as to preclude inadvertent removal by 

mechanical or chemical action.  

b. Fixed neutron absorbers should be an integral, nonremovable part of 

the storage rack.  

c. When a fixed neutron absorber is used as the primary nuclear criticality 

safety control, there should be provision to: 

(1) Initially confirm absorber presence in the storage rack, and 

(2) Periodically verify continued presence of absorber.  

5.2 The presence of a soluble neutron aLsorber in the pool water should not 

normally be used in the evaluation of ks. However, when calculating the 

effects of Condition IV faults, realistic initial conditions (e.g., the 

presence of soluble boron) may be assumed for the fuel pool and fuel 

assemblies.  

6. CREDIT FOR BURNUP IN STORAGE RACK DESIGN 

6.1 Consideration should be given to the fact that the reactivity of any given 

spent fuel assembly will depend on initial enrichment, 23sU depletion, amount 

of burnable poison, plutonium buildup and fission product burnable poison 

depletion, and the fact that the rates of depletion and plutonium and fission 

product buildup are not necessarily the same.
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6.2 Consideration should be given to the practical implementation of the spet 

fuel screening process. Factors to be considered in choosing the screening 

method should include: 

a. Accuracy of the method used to determine storage rack reactivity, 

b. Reproducibility of the result, i.e., what is the uncertainty in tha 

result? 

C. Simplicity of the procedure; i.e., how such disturbance to other 

operations is involved? 

d. Accountability, i.e., ease and completeness of recordkeeping; and 

a. Auditability.

1.13-15



DRAFT VALUE/IMPACT STATEMENT

1. Ph'rOSED ACTION 

1.1 Description 

Each nuclear power plant has a spent fuel storage facility. General Design 
Criterion 61, "Fuel Storage and Handling and Radioactivity Control," of Appendix A, 
"General Design Criteria for Nuclear Power Plants," to 10 CFR Part SO, "Domestic 

Licensing of Production and Utilization Facilities," requires that fuel storage 
and handling system! be designed to ensure adequate safety under normal and 
postulated accident conditions. The proposed action would provide an acceptable 
method for implementing this criterion. This action would be an update of 
Regulatory Guide 1.13, "Spent Fuel Storage Facility Design Basis." 

1.2 Need for Proposed Action 

Since Regulatory Guide 1.13 was last published in December of 1975, addl
tional guidance has been provided in the form of ANSI standards and NUREG 
reports. The Office of Nuclear Reactor Regulation has requested that this guide 
be updated.  

1.3 Value/Impact of Proposed Action 

1.3.1 NRC 

The applicants' basis for the design of the spent fuel storage facility 
will be the same as that used by the staff in its review of a corstruction permit 
or operating license application. Therefore, there should be a minimum number 
of cases where the applicant and the staff radically disagree on the design 

criteria.  

1.3.2 Government Agencies 
Applicable only if the agency, such as TVA, Is an applicant.
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1.3.3 InLustry 

The value/impact on the applicant will be the same as for the NRC staff.  

1.3.4 Public 

No major impact on the public can be foreseen.  

1.4 Decision on Proposed Action 

The guidance furnished on the design basis for the spent fuel storage facility 
should be updated.  

2. TECHNICAL APPRCACH 

The American Nuclear Society published ANS-57.2 (ANSI N210), "Design Objective 
for Light Water Reactor Spent Fuel Storage Facilities at Nuclear Power Stations." 
Part of the update of Regulatory Guide 1.13 would be an evaluation of this standaro 
and possible endorsement by the NRC. Also, recomendations made by Task A-36, 
which were published In NUREG-0612, "Control of Heavy Loads at Nuclear Power 
Plants," would be included.  

3. PROCEDURAL APPROACH 

Since Regulatory Guide 1.13 already deals with the proposed action, logic 

dictates that this guide be updated.  

4. STATUTORY CONSIDERATIONS 

4.1 NRC AUTHORITY 

Authority for this regulatory guide is derived from the safety requirements 
of the Atosic Energy Act of 1954, as amended, through the Commission's regulations, 
in particular, General Design Criterion 61 of Appendix A to 10 CFR Part 50.
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4.2 Need for NEPA Assessment

The proposed action is not a major action as defined by paragraph 51.5(a)(10) 
of 10 CFR Part 51 and does not require an environmental Impact statement.  

5. CONCLUSION 

Regulatory Guide 1.13 should be updated.
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D.C. 2055.400 

GUIDANCE ON THE REGULATORY REQUIREMENTS FOR 

CRITICALITY ANALYSIS OF FUEL STORAGE 

AT LIGHT-WATER REACTOR POWER PLANTS 

1. INTRODUCTION 

This document defines the NRC Reactor Systems Branch guidance for the assurance of 
criticality safety in the storage of new (unirradiated or fresh) and spent (irradiated) fuel at light.  
water reactor (LWR) power stations. Safety analyses submitted in support of licensing actions 
should consider, among other things, normal operation, incidents, and postulated accidents that 
may occur in the course of handling, transferring, and storing fuel assemblies and should 
establish that an acceptable margin exists for the prevention of criticality under all credible 
conditions.  

This guidance is not applicable to fuel storage in casks, nor does it consider the mechanical.  
chemical, thermal, radiological, and other aspects of the storage of new and spent fuel. The 
guidance considers only the criticality safety aspects of new and spent LWR fuel assemblies 
and of fuel that has been consolidated: that is. fuel with fuel rods reassembled in a more closely 
packed array.  

The guidance stated here is based, in part, on (a) the criticality positions of Standard Review 
Plan (SRP) Section 9.1.1 (Ref. 1) and SRP 9.1.2 (Ref. 2), (b) a previous NRC position paper 
sent to all licensees (Ref. 3), and (c) past and present practices of the staff in its safety 
evaluation reports (SERs). The guidance also meets General Design Cntenon 62 (Ref 4).  
which states: 

Criticality in the fuel storage and handling system shall be prevented by physical 
systems or processes, preferably by use of geometrically safe configurations 

The principal objective of this guidance is to clarify and document current and past staff 
positions that may have been incompletely or ambiguously stated in SERs or other staff 
documents. A second purpose is to state staff positions on recently proposed storage 
configurations and charactenstics in spent fuel rerack or ennchment upgrade requests (for 
example, multiple-region spent fuel storage racks, checkerboard loading patterns for new and 
spent fuel storage, credit for bumup in the spent fuel to be stored, and credit for non-removable 
poison inserts). Although these statements are not new staff positions, this document compiles 
them in a single paper In addition, a recently approved staff position for pressurized-water 
reactors (PWRs) would allow partial credit for soluble boron in the pool water (Ref 5) 

The guidance stated here !s applicable to both PWRs and boiling-water reactors (BWRs) The 
most notable difference between PWR and BWR fuel storage facilities is the larger size of the 
fuel assemblies and the presence of soluble boron in the spent fuel pool water of PWRs 
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The determination of the effective multiplication factor, k,., for the new or spent fuel storage 
racks should consider and dearly identify the following: 

a. fuel rod parameters, including: 

I. rod diameter 

2. cladding material and cladding thickness 

3. fuel rod pellet or stack density and initial uranium-235 (U-235) enrichment of 
each fuel rod in the assembly (a bounding enrichment is acceptable) 

b. fuel assembly parameters, including: 

1. assembly length and planar dimensions 

2. fuel rod pitch 

3. total number of fuel rods in the assembly 

4. locations in the fuel assembly lattice that are empty or contain nonfuel material 

5. integral neutron absorber (burnable poison) content of various fuel rods and 
locations in fuel assembly 

6. structural materials (e.g.. grids) that are an integral part of the fuel assembly 

The criticality safety analysis should explicitly address the treatment of axial and planar 
variations of fuel assembly characteristics such as fuel enrichment and integral neutron 
absorber (burnable poison), if present (e.g., gadolinia in certain fuel rods of BWR and PWR 
assemblies or integral fuel burnable absorber (IFBA) coatings in certain fuel rods of PWR 
assemblies).  

Whenever reactivity equivalencing (i.e.. burnup credit or credit for imbedded burnable 
absorbers) is employed, or if a correlation with the reactivity of assemblies in a standard core 
geometry is used (k.). such as is typically done for BWR racks, the equivalent reactivities must 
be evaluated in the storage rack configuration. In this latter approach, sufficient uncertainty 
should be incorporated into the k. limit to account for the reactivity effects of (1) nonuniform 
enrichment variation in the assembly. (2) uncertainty in the calculation of k.. and k3) uncertainty 
in average assembly ennchment.  

If various locations in a storage rack are prohibited from containing any fuel. they should be 
physically or administratively blocked or restricted to non-fuel matenal If the criticality safety of 
the storage racks relies on administrative procedures. these procedures should be explicitly 
identified and implemented in operating procedures and/or technical specification limits
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2. CRITICALITY ANALYSIS METHODS AND COMPUTER CODES 

A variety of methods may be used for criticality analyses provided the cross-section data and 
geometric capability of the analytical model accurately represent all important neutronic and 
geometrical aspects of the storage racks. In general, transport methods of analysis are 
necessary for acceptable results. Storage rack characteristics such as boron carbide (B,C) 
particle size and thin layers of structural and neutron absorbing material (poisons) need to be 
carefully considered and accurately described in the analytical model. Where possible. the 
primary method of analysis should be verified by a second. independent method of analysis.  
Acceptable computer codes include, but are not necessarily limited to. the following: 

o CASMO - a multigroup transport theory code in two dimensions 

o NITAWL-KENOSa - a multigroup transport theory code in three dimensions, using the 
Monte Carlo technique 

o PHOENIX-P - a multigroup transport theory code in two dimensions, using discrete 
ordinates 

o MONK6B - a multigroup transport theory code in three dimensions, using the Monte 
Carlo technique 

o DOT - a multigroup transport theory code in two dimensions, using discrete ordinates 

Similarly, a variety of cross-section libraries is available. Acceptable cross-section libraries 
include the 27-group. 123.group. and 218-group libraries from the SCALE system developed by 
the Oak Ridge National Laboratory and the 8220-group United Kingdom Nuclear Data Library 
(UKNDL). However. empirical cross-section compilations, such as the Hansen-Roach library.  
are not acceptable for criticality safety analyses (see NRC Information Notice No 91-26).  
Other computer codes and cross-section libraries may be acceptable proa.ded they conform to 
the requirements of this position statement and are adequately benchmarked 

The proposed analysis methods and neutron cross-section data should be benchmarked, by 
the analyst or organization performing the analysis, by comparison with critical experiments 
This qualifies both the ability of the analyst and the computer environment The critical 
expenments used for benchmarkung should include, to the extent possible, configurations 
having neutronic a'nd geometric characteristics as nearly comparable to those of the proposed 
storage facility as possible The Babcock & Wilcox series of critical expenments (Ref 6) 
provides an acceptable basis for benchmarking storage racks with thin strong absorber panels 
for reactivity control. Similarly. the Babcock & Wilcox critical experiments on close-packed 
arrays of fuel (Ref 7) provide an acceptable experimental basis for benchmark analyses for 
consolidated fuel arrays A comparison with methods of analysis of similar sophistication (e g 
transport theory) may be used to augment or extend the range of applicable critical experiment 
data 

KJ The benchmarking analyses should establish both a bias (defined as the mean difference 
between experiment and calculation) and an uncertainty of the mean with a one-sided tolerance 
factor for 95-percent probability at the 95-percent confidence level iRef 8)
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The maximum Ica shall be evaluated from the following expression: 

kw = k(calc) + 8k(blas) + 8k(uncert) + 6k(bumup).  
where 

k(calc) = calculated nominal value of k,, 

8k(blas) = bias In criticality analysis methods, 

8k(uncert) = manufacturing and calculational uncertainties, and 

Ok(bumup) = correction for the effect of the axial di3tribution in bumup.  
when credit for bumup is taken.  

A bias that reduces the calculated value of kw should not be applied. Uncertainties should be 
determined for the proposed storage facilities and fuel assemblies to account for tolerances in 
the mechanical and material specifications. An acceptable method for determining the 
maximum reactivity may be either (1) a worst-case combination with mechanical and material 
conditions set to maximize k,, or (2) a sensitivity study of the reactivity effects of tolerance 
variations. If used, a sensitivity study should Include all possible significant variations 
(tolerances) in the material and mechanical specifications of the racks; the results may be 
combined statistically provided they are Independent variations. Combinations of the two 
methods may also be used.  

• -3. ABNORMAL CONDITIONS AND THE DOUBLE-CONTINGENCY PRINCIPLE 

The criticality safety analysis should consider all credible incidents and postulated accidents.  
However, by virtue of the double.contingency principle, two unlikely independent and 
concurrent incidents or postulated accidents are beyond the scope of the requirea analysis.  
The double-contingency principle means that a realistic condition may be assumed for the 
criticality analysis in calculating the effects of incidents or postulated accidents. For eAample, if 
soluble boron is normally present in the spent fuel pool water, the loss of soluble boron is 
considered as one accident condition and a second concurrent accident need not be assumed.  
Therefore, credit for the presence of the soluble boron may be assumed in evaluating other 
accident conditions.  

4. NEW FUEL STORAGE FACILITY (VAULT) 

Normally, fresh fuel is stored temporarily in racks in a dry environment (new fuel storage vault) 
pending transfer into the spent fuel pool and then into the reactor core Howevsr. moderator 
may be introduced into the vault under abnormal situations, such as flooding or the introduction 
of foam or water mist (for example, as a result of fire fighting operations). Foam or mist affects 
the neutron moderation in the array and can result in a peak in reactivity at low moderator 
density (called *optimum" moderation. Ref. 9). Therefore, criticality safety analyses must 
address two independent accident conditions, which should be incorporated into plant technical 
specifications: 

,._ a. With the new fuel storage racks loaded with fuel of the maximum permissible reactivity 
and flooded with pure water, the maximum k,, shall be no greater than 0 95. including
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mechanical and calculational uncertainties, with a 95-percent probability at a 95-percent 
confidence level.  

b. With the new fuel storage racks loaded with fuel of the maximum permissible reactivity 
and flooded with moderator at the (low) density corresponding to optimum moderation.  
the maximum kI shall be no greater than than 0.98. including mechanical and 
calculational uncertainties, with a 95-percent probability at a 95-percent confidence 
level.  

An evaluation need not be performed for the new fuel storage facility for racks flooded with low
density or ful.-density water if it can be dearly demonstrated that design features and/or 
administrative controls prevent such flooding.  

Under the double-contingency principle, the accident conditions identified above are the 
principle conditions that require evaluation. The simultaneous occurrence of other accident 
conditions need not be considered.  

Usually, the storage racks in the new fuel vault are designed with large lattice spacing sufficient 
to maintain a low reactivity under the accident condition of flooding. Specific calculations.  
however, are necessary to assure the limiting k, is maintained no greater than 0.95.  

At low moderator density, the presence of relatively weak absorber material (for example.  
stainless steel plates or angle brackets) is often sufficient to preclude neutronic coupling 
between assemblies, and to significantly reduce the reactivity. For this reason, the 
phenomenon of low-density (optimum) moderation is not significant in racks in the spent fuel 
poo under the initial conditions before the pool is flooded.  

Under low-density moderator conditions, neutron leakage is a very important consideration.  
The new fuel storage racks should be designed to contain the highest enrichment fuel 
assembly to be stored without taking credit for any nonintegral neutron absorber. In the 
evaluation of the new fuel vaults, fuel assembly and rack characteristics upon which 
subcriticality depends should be explicitly identified (e.g.. fuel enrichment and the presence of 
steel plates or braces).  

5. SPENT FUEL STORAGE RACKS 

A. Reference Criticality Safety Analysis 

1 For BWR pools or for PWR pools where no credit for soluble boron is taken, the 
criticality safety analyses must address the following condition, which should be 
incorporated into the plant technical specifications: 

a With the spent fuel storage racks loaded with fuel of the maximum 
permissible reactivity and flooded with full-density ur'borated water tne 
maximum k,, shall be less than or equal to 0 95 including mechanical.  
and calculational uncertiinties. with a 95-percent probability at a 95
percent confidence level
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2. If partial credit for soluble boron is taken, the crticality safety analyses for PWRs 
must address two independent conditions, which should be incorporated into the 
plant technical specifications: 

a. With the spent fuel storage racks loaded with fuel of the maximum 
permissible reactivity and flooded with full-density unborated water, the 
maximum I., shal be less than 1.0. including mechanical and 
calculational uncertainties, with a 95-percent probability at a 95-percent 
confidence level.  

b. With the spent fuel storage racks loaded with fuel of the maximum 
permissible 3ctivity and flooded with full density water borated to [ ] 
ppm, the maximum lc,, shall be no greater than 0.95, including 
mechanical and calculational uncertainties, with a 95-percent probability 
at a 95-percent confidence level.' 

3. The reference criticality safety analysis should also include, as a minimum, the 
following: 

a. If axial and planar variations of fuel assembly characteristics are present.  
they should be explicitly addressed, including the locations of burnable 
poison rods.  

b. For fuel assemblies containing burnable poison, the maximum reactivity 
should be the peak reactivity over bumup. usually when the burnable 
poison is nearly depleted.  

c. The spent fuel storage racks should be assumed to be infinite in the 
lateral dimension or to be surrounded by a water reflector and concrete or 
structural material as appropriate to the design. The fuel may be 
assumed to be infinite in the axial dimension, or the effect of a reflector 
on the top and bottom of the fuel may be evaluated.  

d. The evaluation of normal storage should be done at the temperature 
(water density) corresponding to the highest reactivity. In poisoned 
racks, the highest reactivity will usually occur at a water density of 1 0 
(i.e.. at VC). However. if the temperature coefficient of reactivity is 
positive, the evaluation should be done at the highest temperature 
expected during normal operations, i.e.. equilibrium temperature under 
normal refueling conditions (including full-core offload), with one coolant 
train out of service and the pool filled with spent fuel from previous 
reloads.  

4. The fuel assembly arrangement assumed in the criticality safety analysis of the 
spent fuel storage racks should also consider the following 

[Jis the boron concentration required to maintain the 0 95k., limit withcut consideration 
of accidents
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a. the effect of eccentric positioning of fuel assemblies within the storage 

cells 

b. the reactivity consequence of including the flow channel in BWR fuel 
assemblies 

6. If one or more separate regions are designated for the storage of spert fuel, with 
credit for the reactivity depletion due to fuel burnup, the following applies.  

a. The minimum required fuel burnup should be defined as a funckfn of the 
initial nominal enrichment.  

b. The spent fuel storage rack should be evaluated with spent fuel at the 
highest reactivity following removal from the reactor (usually after the 
decay of xenon-135). Operating procedures should include provision for 
independent confirmation of the fuel bumup, either admirnstratively or 
experimentally, before the fuel is placed in storage ce-ls of the designated 
region(s).  

C. Subsequent decay of longer.life nuclides. such as Pu-241. over the rack 
storage time may be accounted for to r 'ice the minimum burmp 
required to meet the reactivity requirements.  

d. A reactivity uncertainty due to uncertainty in the fuel depletion 
calculations should be developed and combined with other caklulational 
uncertainties. In the absence of any other determination of the depletion 
uncertainty, an uncertainty equal to 5 percent of the reactivity Oecrement 
to the bumup of interest is an acceptable assumption 

e. A correction for the effect of the axial distribution in bumup should be 
determined and. if positive, added to the reactivity calculated for uniform 
axial bumup distribution 

B. Additional Considerations 

I. The reactivity consequences of incidents ano accidents such as (1) a tiel 
assembly drop and (2) placement of a fuel assembly on the outside ard 
immediately adjacent to a rack must be evaluated. Under the double-contingency 
pnnciple. credit for soluble boron, if present, is acceptable for these postulated 
accident conditions 

2. If either credit for bumup is assumed er racks of different enrichment capability 
are in the same fuel pool. fuel assembly misloadings must be considered 
Normally. a misloading error involving only a single assembly need be 
considered unless there are circumstances that make multiple loading errors 
credible. Under t ,e double-contingency pnnciple. credit for soluble boon if 
present, is acceptable for these postulated acc tent conditions
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3. The analysis must also consider the effect on criticality of natural events (e.g..  
earthquakes) that may deform, and change in the relative position of. the storage 
racks and fuel in the spent fuel pool.  

4. Abnormal temperatures (above those normally expected) and the reactivity 
consequences of void formation (boiling) should be evaluated to consider the 
effect on criticality of loss of all cooling systems or coolant flow, unless the 
cooling system meets the single-failure criterion. Under the double-contingency 
principle, credit for soluble boron, if present, is acceptable for these abnormally 
elevated temperature conditions.  

5. Normally, credit may only be taken for neutron absorbers that are an integral 
(nonremovable) part of a fuel assembly or the storage racks. Credit for added 
absorber (rods, plates, or other cc"ifigurations) will be considered on a case-by
case basis, provided it can be clearly demonstrated that design features prevent 
the absorbers from being removed, either inadvertently or intentionally without 
unusual effort such as the necessity for special equipment maintained under 
positive administrative control.  

6. If credit for soluble boron is taken, the minimum required pool boron 
concentration (typically, the refueling boron concentration) should be 
incorporated into the plant technical specifications or operating procedures A 

K>boron dilution analysis should be performed to ensure that sufficient time is 
available to detect and suppress the worst dilution event that can occt,- from the 
minimum technical specification boron concentration to the boron concentration 
required to maintain the 0.95ka design basis limit. The analysis should consider 
all possible dilution initiating events (including operator error), dilution sources, 
dilution flow rates, boration sources, instrumentation, administrative procedures.  
and piping. This analysis should justify the surveillance interval for verifying the 
technical specification minimum pool boron concentration.  

7. Consolidated fuel assemblies usually result in low values of reactivity 
(undermoderated lattice). Nevertheless, criticality calculations, using an explicit 
geometric description (usually triangular pitch) or as near an explicit descnption 
as possible, should be performed to assure a k,, less than 0145.  
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D.C. S06-00 

(.October 25, 1996 

Mr. Tom Greene, Chairman 
Westinghouse Owners Group 
Westinghouse Electric Corporation 
P.O. Box 355 
Pittsburgh, PA 15230-0355 

Dear Mr. Greene: 

SUBJECT: ACCEPTANCE FOR REFERENCING OF LICENSING TOPICAL REPORT WCAP-14416-P, 
*WESTINGHOUSE SPENT FUEL RACK CRITICALITY ANALYSIS HETHOOOLOGY" 
(TAC NO. M93254) 

The staff has reviewed the topical report submitted by the Westinghouse Owners 
Group by letter dated July 28, 1995, and supplemented by letter dated October 
18, 1996. The report is acceptable for referencing in license applications to 

the extent specified and under the limitations stated in the enclosed U.S.  

Nuclear Regulatory Commission (NRC) evaluation. The evaluation defines the 

basis for acceptance of the report.  

The staff will not repeat its review of the matters described in the report 
and found acceptable when the report appears as a reference in license 
applications, except to assure that the material presented applies to the 
specific plant involved. NRC acceptance applies only to the matters described 

in the report. In accordance with procedures established in NUREG-0390, the 

NRC requests that the Westinghouse Owners Group publish accepted versions of 

the report, proprietary and non-proprietary, within 3 months of receipt of 

this letter. The accepted version shall incorporate this letter and the 

enclosed evaluation between the title page and the abstract and an -A 

(designating accepted) should follow the report identification symbol.  

If the NRC's criteria or regulations change so that its conclusion that the 

report is acceptable is invalidated, the Westinghouse Owners Group and/or the 

applicant referencing the topical report will be expected to revise and 

resubmit its respective documentation, or submit justification for the 

continued applicability of the topical report without revision of the 

respective documentation.  

Sincerely~ ___ ' ' - I ,dcl 
Timothy E. -ollins, Acting Chief 
Reactor Systems Branch 
Division of Systems Safety and Analysis 

Enclosure: 
WCAP-14416-P Evaluation ,qnOO2
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a UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

""1 •WASHINGTON. D.C. 20555-0001 

ENCLOSURE 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATING TO TOPICAL REPORT WCAP-14416-P 

NWESTINGHOUSE SPENT FUEL RACK-CRITICALITY ANALYSIS METHOOOLOGYN 

WESTINGHOUSE ELECTRIC CORPORATION 

1.0 INTRODUCTION 

In a submittal of July 28, 1995 (Ref. 1), the Westinghouse Owners Group (WOG) 
requested U.S. Nuclear Regulatory Commission (NRC) review and approval of 
topical report WCAP-14416-P. *Westinghouse Spent Fuel Rack Criticality 
Analysis Nethodology, June 1995 (Ref. 2). The report presents the current 
Westinghouse methodology for calculating the effective multiplication factor, 
keff, of spent fuel storage racks in which no credit is taken for soluble 
boron except under accident conditions. Tle report also presents a new 
proposed procedure for creoiting soluble boron in the spent fuel pool water 
when performing storage rack criticality analysis for Westinghouse fuel 
storage pools. A revision to the methodology was submitted on October 23, 
1996 (Ref. 28), based on recommendations by the NRC Committee to Review 
Generic Requirements (CRGR).  

General Design Criterion (GDC) 62 (Ref. 3) states that "criticality in the 

fuel storage and handling system shall be prevented by'physical systems or 
processes, preferably by use of geometrically safe configurations. The NRC 

has established a 5-percent subcriticality margin (kff no greater than 0.95) 

to comply with GOC 62 (Ref 4). All of the applicable biases and uncertainties 

should be combined with k ff to provide a one-sided, upper tolerance limit on 

k ff such that the true value will be less than the calculated value with a 

9A-percent probability at a 95-percent confidence level (Ref. 5). The 

proposed new methodology would permit the use of spent fuel pool soluble boron 

to offset these uncertainties to maintain k,,, less than or equal to 0.95.  

However, the spent fuel rack k , calculation would remain less than 1.0 

(subcritical) when flooded with unborated water with a 95-percent probability 

at a 95-percent confidence level.  

2.0 SUMMARY OF THE TOPICAL REPORT 

Section 1.0 o0 the report is an introduction, stating the purpose of the 

report and summarizing the individual sections. Section 2.0 explains the 

computer codes used in the evaluation of the spent fuel rack kdff calculations 

and presents benchmark results. In Section 3.0, the assumptions used to model 

the spent fuel. storage racks and the reactivity effects of biases and 

uncertainties are presented. Section 4.0 discusses reactivity equivalencing
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methods that credit fuel assembly burnup and integral fuel burnable absorbers 
(IFBA). Section 5.0 describes postulated accidents that are considered in the 
spent fuel rack criticality analysis. Section 6.0 of the report, in 
conjunction with the supplement (Ref. 28), defines how credit for spent fuel 
pool soluble boron will be applied in the reactivity calculations.  

3.0 TECHNICAL EVALUATION 

The Westinghouse spent fuel rack criticality analysis methodology presented in 
WCAP-14416-P, and modified by Reference 28, provides a detailed description of 
both the current methodology, which has been used for many years by 
Westinghouse to calculate the reactivity of spent fuel storage racks, and a 
proposed new methodology with which partial credit for soluble boron in the 
pool water would be taken. The review of the proposed new methodology, given 
in Section 3.7 below, focused on the approximations and assumptions used as 
well as on revised technical specifications and analysis of dilution events 
required when crediting boron. The following evaluation is based on the 
material presented in the topical report, supplementary information (Ref. 28), 
discussions with Westinghouse staff, and responses to our requests for 
additional information (Refs. 14 and 26).  

3.1 Computer Code Methods and Benchmarkinq 

Reactivity calculations for the spent fuel storage racks are performed with 
the KENO-Va (Ref. 6) three-dimensional Monte Carlo computer code. A 227 
energy group cross section library is created by HITAWL-I1 (Ref. 7) and 
XSDRNPM-S (Ref. 8) from ENOF/B-V data (Ref. 9). This method has been used to 
analyze a set of 32 low-enriched, water-moderated, UO critical experiments to 
establish a method bias and uncertainty (Refs. 10, 11, 12, 13). These 
experiments cover a,&ange of enrichments varying from 2.35 weight percent 
(w/o) to 4.31 w/o U separated by various materials (B C, borated aluminum, 
stainless steel, water) at fuel rod spacings from 0 to 9.56 cm. These 
experiments simulate current PWR spent fuel storage racks as realistically as 
possible with respect to parameters important to reactivity such as 
enrichment, assembly spacing, and neutron absorber worth. In response to a 
staff question (Ref. 14), WOG stated that no significant biases or trends were 
observed as a function of lattice or fuel parameters, including enrichment.  
The staff concludes that the KENO-Va benchmarking data is sufficiently diverse 
to establish that the method bias and uncertainty will apply to spent fuel 
storage rack conditions sIntfar to those currently in use containing fuel rod 
enrichments up to 5.0 w/o e5•.  

To minimize the statistical uncertainty of the KENO-Va calculations, at least 
100,000 neutron histories are accumulated in each calculation. Experience has 
shown that this number of histories is sufficient to assure convergence of 
KENO-Va reactivity calculations. In addition, edits from the KENO-Va 
calculations provide a visual inspection of the overall convergence of the 
results.  

A method bias of 0.0077 results from the comparison of KENO-Va calculations 

with the average, measured experimental k f. The standard deviation of the 

bias value is 0.00136 Ak. The 95-percent probability/95-percent confidence
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level (95/95) one-sided tolerance limit factor for 32 values is 2.20 
(Ref. 15). Thus, there is a 9S-percent probability with a 9S-percent 

confidence level that the uncertainty in reactivity due to the method is not 

greater than 0.0030 Ak (2.20 x 0.00136).  

The PHOENIX-P (Ref. 16) transport theory computer code is used to determine 

reactivity changes due to possible variations (tolerances) in material 

characteristics and mechanical dimensions in the fuel assembly and spent fuel 

racks, changes in pool conditions such as temperature and soluble boron, and 

fuel burnup. PHOENIX-P is a depletable, two-dimensional, multigroup, 

discrete-ordinates transport theory code that uses a 42 energy group nuclear 
data library.  

PHOENIX-P has been compared with critical experiments (Refs. 17, 18, 19, 20).  

The PHOENIX-P reactivity predictions agree very well with the critical 
experiments, showing no significant bias or trends as a function of lattice or 

fuel parameters. The range of lattice parameters and conflguratlons in the 

critical experiments encompassed present fuel storage configurations as 

realistically as possible.  

PHOENIX-P has also been compared with isotopic measurements of fuel discharged 

from Yankee Core 5 (Ref. 21). The PHOENIX-P predictions agree very well with 

measurements for all measured isotopes throughout the burnup range.  

Based on the above, we.conclude that the analysis methods described are 

acceptable and capable of predicting the reactivity of PWR spent fuel storace 

racks containing assemblies with maximum fuel rod enrichments of S.0 w/o U"s 

with a high degree of confidence.  

3.2 KENO-Va Reactivity Calculations 

KENO-Va is used to establish a nominal reference reactivity, using fresh 

(unirradiated) fuel assemblies and nominal rack dimensions, that satisfies the 

0.95 keff acceptance criterion. The following assumptions are used in the 

calculation: 

(1) The nominal spent fuel rack storage cell dimensions are used.  

(2) Fuel assembly parameters for all assembly types considered for storage 

in the spent fuel pool are evaluated. These parameters include number 

of fuel rods per assembly, fuel rod clad material, fuel rod clad outer 

diameter, fuel rod clad thickness, fuel pellet outer diameter, fuel 

pellet density, fuel pellet dishing factor, fuel rod pitch, control rod 

guide tube material, number of guide tubes, guide tube outer diameter, 

guide tube thickness, instrument tube'material, number of instrument 

tubes, instrument tube outer diameter, and instrument tube thickness.  

(3) The nominal fresh fuel enrichment loaded into each fuel pin is modeled.  

The pin locations within a fuel assembly with multiple enrichments are 

considered, if applicable. The maxima fuel rod enrichment loaded Into 

the fuel rods is limited to S.0 w/o U s
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(4) The nominal values for theoretical density and dishing fraction of the 
fuel pellets are modeled.  

(5) If axial blankets are modeled, the length and enrichment of the blanket 

fuel pellets are considered.  

(6) No amount of U23 or U26 is modeled in the fuel pellet.  

(7) No amount of material from spacer grids or spacer sleeves is modeled 
in the fuel assembly.  

(8) No amount of burnable absorber poison material is modeled in the fuel 
assembly.  

(9) No amount of fission product poison material is modeled in the fuel 
assembly.  

(10) The moderator is pure water (no boron) at a temperature of 68OF and a 
density of 1.0 gm/cc.  

(11) If credit is taken for any fixed neutron-absorbing poison material 
panels present (except Boraflex), they are modeled using the as-built 
or manufacturer-specified poison material loadings and dimensions.  
Because of the significant Boraflex deterioration observed in some 
spent fuel racks, additional conservative assumptions are required for 
racks containing Boraflex as neutron absorber. These assumptions are 
not part of this technical review but will be reviewed on a case-by-case 
basis.  

(12) If all storage cells are not loaded with the same fuel assembly type 
and enrichment, the specific storage configuration will be modeled.  
Different types of configurations include checkerboard patterns, empty 
cell locations, specific pool configurations, and other-layouts as 
defined.  

Using these assumptions, the spent fuel rack keff is calculated with KENO-Va 
to show that keff is less than or equal to 0.95 with no credit for soluble 
boron. A temperature bias, which accounts for the normal operational 
temperature range of the spent fuel pool water, and the method bias, 
determined from the benchmarking calculations, are included. In addition, if 
neutron absorber panels are used, a reactivity bias is added to correct for 
the modeling assumption that individual B10 atoms are homogeneously 
distributed within the absorber material rather than clustered around each BC 
particle. The staff concludes that these assumptions tend to maximize the 
rack reactivity and are, therefore, appropriately conservative and acceptable.  

3.3 PHOENIX-P Tolerance/Uncertainty Calculations 

PHOENIX-P is used to calculate the reactivity effects of possible variations 
in material characteristics and mechanical/manufacturing dimensions. The 
following tolerances and uncertainties are considered:
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(1) Enrichment tolerance of ±0.05 w/o Uz35 about the nominal fresh 
reference enrichments 

(2) Variation of ±2.0% about the nominal reference UOZ theoretical 
density 

(3) Variation in fuel pellet dishing fraction from 0% to twice the 
nominal dishing 

(4) Tolerance about the nominal reference storage cell inner 
diameter, center-to-center pitch, and material thickness 

(5) Tolerances about the nominal width, length, and thickness of 
neutron absorber panels 

(6) Tolerances about the nominal poison loading of the neutron 
absorbing panels, if the nominal poison loading assumed in the 

KENO-Va model is not the minimum manufacturer-specified loading 

(7) Asymmetric positioning of fuel assemblies within the storage 
cells 

The manufacturing tolerance uncertainties are based on the reactivity 

difference between nominal and maximum tolerance values and, therefore, meet 

the 95/95 probability/confidence level requirement. These uncertainties are 

combined statistically with the 95/95 calculation uncertainty on the KENO-Va 

nominal reference keff and the 95/95 methodology uncertainty (0.0030 Ak) in 

the benchmarking bias determined for the KENO-Va methodology. The metJhodology 

benchmarking bias of 0.0077 Ak, the water temperature bias, and the B sel f

shielding bias, if applicable, are included in the final k f summation before 

comparison against the 0.95 k ff limit. The following formula is used to 

determine the 95/95 keff for tAe spent fuel storage racks: 

k1 ff =kwmino + Bmeti + Btamp + 8sgi' + B 

where: 

I nominal conditions KENO-Va keff 

Bmtedh method bias determined from benchmark critical comparisons 

Bt* - temperature bias 

B"I - B61 self-shielding bias, if applicable 

1u = / e((tolerance"... Or" ." uncertaintyi)z
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The staff concludes that the final k f calculated using the above methodology 
will satisfy the NRC guidance that tde fuel storage rack reactivity be less 
than or equal to 0.95 when fully flooded with unborated water, Including all 
appropriate uncertainties at the 95/95 probability/confidence level (Refs. 4, 
5). Therefore, the documented methodology is acceptable.  

3.3 Fuel Assembly BurnuD Credit 

Reactivity equivalencing is used to allow sirage of fuel assemblies with 
higher initial enrichments (up to 5.0 w/o U"I ) than those found acceptable 
using the previously described methodology. This concept is predicated upon 
the-reactivity decrease associated with fuel depletion. For burnup credit, a 
series of reactivity calculations are performed with PHOENIX-P to generate a 
set of initial enrichment versus fuel assembly discharge burnup ordered pairs 
that all yield an equivalent k f (no greater than 0.95) when fuel assemblies 
are stored in the spent fuel storage racks.  

The CINDER computer code (Ref. 22) was'used to determine the most reactive 
time after reactor shutdown of an irradiated fuel assembly. CINDER is a 
point-depletion code that has been widely used and accepted in the nuclear 
industry to determine fission product activities. The fission products were 
permitted to decay for 30 years after shutdown and the fuel reactivity was 
found to reaeh a maximum at approximately 100 hours. At this time, the major 

"tission product poison, Xe a, has nearly completely decayed away. Therefore, 
the most reactive time for an assembly after sýq.tdown of the reactor can be 
conservatively approximated by removing the Xe .  

An uncertainty associated with the depletion of the fuel assembli and the 
reactivities computed with PHOENIX-P is accounted for in determining the 
reactivity equivalence limits. This uncertainty is based on the PHOENIX-P 
comparisons to the measured isotopics from the Yankee Core 5 experiments and 
is used to account for any depletion history effects or calculational 
uncertainties not included in the depletion conditions that are used in 
PHOENIX-P. The staff concludes that this uncertainty, which increases 
linearly with burnup from 0 at 0 burnup to 0.02 Ak at an assembly average 
burnup of 60,000 MWD/TTU, Is conservative and acceptable.  

The effect of axial burnup distribution on fuel assembly reactivity has been 
evaluated by modeling depleted fuel in both two dimensions and three 
dimensions. These evaluations show that axial burnup effects can cause 
assembly reactivity to incre ,e at burnup-enrichment combinations greater than 
40,000 NMW/KTU and 4.0 w/o P" . Westinghouse has stated that this effect 
will be accounted for as an additional bias if burnup credit limits reach 
these combinations.  

An additional conservatism is that the depletion calculations do not take 
credit for effects, such as Pu'4 decay and Am"4 growth, that are known to 
substantially reduce reactivity during long-term storage. However, the staff 
does not consider this to be a requirement.  

The staff concludes that adequate conservatism has been incorporated in the 

methodology used to determine burnup credit.  
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3.4 Integral Fuel Burnable Absorber (IFBA) Credit 

Another reactivity equlvalencing technique for storage of fuel enrichments 
greater than those allowed by the previous methodology is based on the 
reactivity decrease associated with the addition of integral fuel burnable 
absorbers (IFSA) to Westinghouse fuel. IFBAs consist of neutron-absorbing 
material applied as a nonremovable thin zirconium diboride (ZrBz) coating on 
the outside of the UOz pellet. PHOENIX-P is used to generate a set of initial 
assembly enrichment versus number of IFBA rods per assembly ordered pairs that 
all yield the equivalent kff (no greater than 0.95) when fuel assemblies are 
stored in the spent fuel storage racks. The following assumptions are used 
for the IFBA rod assemblies in the PHOENIX-P calculations: 

(1) The fuel assembly is modeled at its most reactive point in life. This 
includes any time in life when the IFUA has depleted and the fuel 
assembly becomes more reactive.  

(2) The 610 loading for each IFBA rod, determined from Westinghouse IFBA 
design specifications for the given fuel assembly type, is the 
minimum standard loading offered by Westinghouse for that fuel assembly 
type..  

(3) The IFBA 610 loading is reduced by 5 percent to account for 
manufacturing tolerances and by an amount which corresponds to the 
minimum absorber length offered for the given fuel assembly type (e.g., 
a 144-inch fuel length with a minimum absorber length of 108 inches 
would result in a 25 percent IFEA 63 loading).  

A calculational uncertainty of approximately 10 percent is Included in the 
development of the IFBA requirements by adding an additional number of IFBA 
rods to each data point. To demonstrate that reactivity margin exists in the 
IFBA credit limit to accommodate future changes in IFBA patterns, calculations 
are also performed with nonstandard IFBA patterns. If a future change is made 
to the standard IFBA pattern designs, the reactivity difference between the 
new patterns and the old patterns will be calculated in order to assess the 
impact on both core reactivity and spent fuel rack IFBA credit limits.  

The staff concludes that adequate conservatism has been incorporated In the 
methodology for determining IFBA requirements and that assemblies that comply 
with the enrichment-IFBA requirement curve developed by this methodology will 
have a kff no greater than 0.95 when placed in the spent fuel pool storage 
racks.  

3.5 Infinite Multiplication Factor 

An alternative method for determining the acceptability of fuel storage in a 

specific spent fuel rack is based on a PHOENIX-P calculation of the infinite 

multiplication factor (k) for a fuel assembly in the reactor core geometry as 

a reference point. The fuel assembly model is based on a unit assembly 

configuration (infinite in the lateral and axial dimensions) in reactor 

geometry and is modeled at its most reactive point in life and moderated by
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pure water (no boron) at a temperature of 68*F with a density of 1.0 g/cc. A 
0.01 Ak reactivity bias is added to this reference k., to account for 
calculational uncertainties. The spent fuel storage rack is then modeled with 
these assemblies to ensure that the storage rack reactivity will be no greater 
than 0.95.  

The staff concludes that fuel assemblies that have a reference k, less than or 
equal to the value calculated with the above assumptions and methodology will 
have a keff no greater than 0.95 when placed in the spent fuel pool storage 
racks.  

3.6 Postulated Accidents 

The criterion that keff be no greater than 0.95 exists even for postulated 
accidents. Two types of accidents that can occur in a spent fuel storage rack 
may cause a reactivity increase: (1) a fuel assembly misplacement and (2) a 
pool water temperature change. However, for any of these accidents, the 

double contingency principle (Ref. 23) can be applied. According to this 
principle, it is unnecessary to assume two unlikely, independent, concurrent 
events to ensure protection against a criticality accident. Thus, for these 
postulated accidents, the presence of soluble boron in the pool water can be 
assumed as a realistic initial condition since assuming its absence would be a 
second unlikely event. PHOENIX-P boron worth calculations are used to 
determine the amount of soluble boron required to offset the highest 
reactivity increase caused by any postulated accident and to maintain kqff 
less than or equal to 0.95, which is also the staff's acceptance criterion for 
accident conditions.  

3.7 Soluble Boron Credit Methodology 

In the proposed methodology for performing spent fuel rack reactivity 
calculations with credit for soluble boron in the pool water, a 95/95 rack 
keff is first calculated which remains below 1.0 (subcritical) with no soluble 
boron credit. This ke. calculation uses the same assumptions described in 
Section 3.2 above, incYuding the assumption of no soluble boron in the pool 
water. As previously described, a temperature bias, a method bias, a B" 
self-shielding bias, and the 95/95 uncertainties associated iith the 
calculation uncertainty, the methodology uncertainty in the benchmarking bias, 
and the manufacturing tolerances are included in the keff calculation.  

The final equation for determining the keff requirement is 

kf = k + + Bm., + Baw + B < " 1.0 

where: 

knwm•m nominal condition KENO-Va keff 

Btam temperature bias for normal operating range
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Bmathod method bias from benchmark critical comparisons 

BealB 01 self shielding bias 

BU=n - ol(t erance... .or... uncertaintyi)z 

To determine the amount of soluble boron required to maintain k s 0.95, 
KEMO-Va is used to establish a nominal reference kff and PHOENIX-P is used to 
evaluate the reactivity effects of possible variations in material 
characteristics and mechanical manufacturing dimensions. These calculations 
contain the same assumptions, biases, tolerances, and uncertainties previously 
described except for the assumption regarding the moderator solutile boron 
concentration. Borated water is assumed instead of pure water. The tolerance 
calculations are, therefore, performed assuming the presence of soluble boron.  
The final 95/95 k ~ calculation is determined as described in Section 3.2 
above and must be less than or equal to 0.95 with allowances for biases, 
tolerances, and uncertainties including the presence of the determined 
concentration of soluble boron.  

For enrichments higher than those assumed in the kff calculation, reactivity 
equivalencing methodologies are used to determine Lurnup or IFBA .redit.  
However, the maximum fuel rod enrichment is limited to 5.0 w/o UL . Soluble 
boron credit is used to offset the uncertainties associated with each of these 

equivalencing methodologies, as appropriate.  

Postulated accidents are considered in the same manner as discussed in 

Section 3.6 except that the previously determined amount of soluble boron for 

the 95/95 keff calculation, plus the amount determined for the'reactivity 

equivalencing calculation, if required, is assumed present. The results of 

PHOENIX-P calculations of the reactivity change due to the presence of soluble 

boron are used to determine the amount of soluble boron required to offset the 

maximum reactivity increase caused by postulated accident conditions.  

The final soluble boron credit requirement is determined from the following 

sumation: 

SBCTo0A - SBCr 5 + SBCR + SECA 

where: 

SBCToTAL - total soluble boron credit requirement (ppm) 

SBC•5M - soluble boron credit required for 95/95 kff less than 

or equal to 0.95 (ppm)
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SC 1t1  - soluble boron credit required for reactivity 
equivalencing methodologies (ppm) 

SBCPA - soluble boron credit required for kqff less than or 
equal to 0.95 under accident conditions (ppm) 

Thus the total soluble boron credit requirement will maintain the spent fuel 

rack k ff less than or equal to 0.95 with a 95-percent probability at a 95

percent confidence level.  

The total soluble boron required to maintain k*,f less than or equal to 0.95 

is normally well below the large amount of soluble boron which is typically in 

spent fuel pool water. Therefore, a significant margin to criticality would 

generally still exist. However, a boron dilution analysis will be performed 

for each plant requesting soluble boron credit to eaure that sufficient time 

is available to detect and mitigate the dilution before the 0.95 kff design 

basis is exceeded and submitted to the NRC for review (Ref. 29). Whe analysis 

should include an evaluation of the following plant-specific features: 

1. Spent Fuel Pool and Related System Features 
a) dilution sources 
b) dilution flow rates 
c) boratlon sources 
d) instrumentation 
e) administrative procedures 
f) piping 
g) loss of offsite power impact 

2. Boron Dilution Initiating Events (Including operator error) 

3. Boron Dilution Times and Volumes 

4.0 SUMMARY AND CONCLUSIONS 

The topical report WCAP-14416-P and supporting documentation provided in 

References 14, 26 and 28 have been reviewed in detail. A major portion of 

this review focused on a proposed new methodology whereby partial credit could 

be taken for soluble boron in the spent fuel pool to meet the NRC-recommended 

criterion that the spent fuel rack multiplication factor (k.ff) be less than 

or equal to 0.95, at a 95-percent probability, 95-percent confidence level.  

The staff concludes that the proposed new methodology fnr soluble boron credit 

is acceptable for the following reasons: 

(1) Uncertainties in mechanical tolerances and storage rack dimensions are 

determined at the 95-percent probability, 95-percent confidence level and 

are incorporated in a conservative direction.  

(2) Conservative uncertainties are incorporated for depletion calculations.
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(3) A substantial margin to criticality would be available since the spent 
fuel rack keff will be less than or equal to 0.95, at a 95-percent 
probability, 95-percent confidence level, with an amount of soluble boron_ 
sig.ijicAnt.1L s than that amount normally available in the pool.  

(4) The fuel rack ke,, will remain less than i.0 (subcritical), at a 95
percent probabli 5-percent confidence level, even with no soluble 

boron in the spent fuel pool, thereby conforming to Criterion 62, 

'Prevention of criticality in fuel storage and handling' of Appendix A to 

10 CFR Part 50.  

The staff concludes that the methodology documented in WCAP-14416-P and 

Reference 28 can be used in licensing actions with the following provisions 

which are stated in WCAP-14416-P and Reference 28: 

(1) If axial and planar variations of fuel assembly characteristics are 

present, they should be explicitly addressed, including the locations of 

burnable absorber rods.  

(2) The maximum fuel rod enrichment shall be limited to 5.0 w/o U13'.  

(3) The spent fuel storage racks should be assumed to be infinite in lateral.  

extent or surrounded by a water reflector and concrete or structural 

material as appropriate to the design. The fuel may be assumed to be 

infinite in the axial dimension, or the effect of reflector on the top 

and bottom of the fuel may be evaluated.  

(4) If credit for the reactivity depletion due to fuel burnup is.taken, 

operating procedures shoulu incluae provision for indepedent 
contirmation of the fuel burnup, either adnstratively or 

eu-pe!imentally, before the fuel is placed in burnup-dependent storage 

cells.  

(5) A reactivity uncertainty due to uncertainty in the fuel depletion 

history effects ind depletion calculations should be inc1-udM7 

(6) A correction for the effect of the axial distribution in burnup should be 

determined and added'to the reactivity calculated for uniform axial 

burnup distribution if it results in a positive reactivity effect.  

In addition, as stated in the letter of October 18, 1996, from Westinghouse to 

the NRC (Ref. 28), the following items will be submitted by all licensees 

proposing to use the methodology described above: 

(1) All licensees proposing to use the new method described above for soluble 

boron credit should submit a 10 CFR Part 50.36 technical specification 

change containing the following: 

a. kff shall be less than or equal to 0.95 if fully flooded with water 

borated to [1050] ppm which includes an allowance for uncertainties 

as described in WCAP-14416-P.
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b. k f shall be less than 1.0 if fully flooded with unborated water 
Menh Inclues an allowance for uncertainties as described in 

WCAP-14416-P.  

c. The spent fuel pool boron concentration shall be greater than (2300] 
ppm and shall be verified at a frequency of [7 days].  

Licensees using the Westinghouse Improved Standard Technical 
Specifications (ISTS) described in NUREG-1431 (Ref. 27), should adopt 
specification 3.7.16, "Fuel Storage Boron Concentration," and 4.3.1, Fuel 
Storage-Criticality," as shown in section 5.0 below.  

(2) All licensees proposing to use the new method described above for soluble 
boron credit should identify potential events which could dilute the 
spent fuel pool soluble boron to the concentration required to maintain 
the 0.95 k~f limit (as defined in (1)a above) and should quantify the 
time span of/ these dilution events to show that sufficient time is 
available to enable adequate detection and suppression of any dilution 
event. The effects of incomplete boron mixing, such as boron 
stratification, should be considered. This analysis should be submitted 
for NRC review and should also be used to Justify the surveillance 
interval used for verification of the technical specification minimum 
pool boron concentration.  

(3) Although Boraflex deterioration is not addressed in this topical report, 
appropriate analyses are required to account for Boraflex degradation in 
storage racks that credit the negative reactivity effect of Boraflex.  
These analyses should be submitted for NRC review.  

(4) Plant procedures should be upgraded, as necessary, to control pool boron 
concentration and water inventory during both normal and accident 
conditions.
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5.0 TECHNICAL SPECIFICATIONS
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3.7 PLANT SYSTEMS 

3.7.16 Fuel Storage Pool Boron Concentration

LCO 3.7.16 

APPLICABILITY:

The fuel storage pool boron concentration shall be 
z [2300] ppm.  

When fuel assemblies are stored in the fuel storage pool and 
a fuel storage pool verification has not been performed 
since the last movement of fuel assemblies in the fuel 
storage pool.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Fuel storage pool ------------NOTE---------
boron concentration LCO 3.0.3 is not applicable.  
not within limit.- -------- ------------

A.1 Suspend movement of Immediately 
fuel assemblies in 
the fuel storage 
pool.  

A.2.1 Initiate action to Imediately 
restore fuel storage 
pool boron 
concentration to 
within limit.  

29 

A.2.2 Verify by Immediately 
administrative means 
(Region 21 fuel 
storage pool 
verification has been 
performed since the 
last movement of fuel 
assemblies in the 
fuel storage pool.

K>
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.16.1 Veritfy the fuel storage pool boron [7 days) 
concentration is within limit.

K-I
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4.0 DESIGN FEATURES 

4.3 Fuel Storage 

4.3.1 Criticality 

4.3.1.1 The spent fuel storage racks are designed and shall 
be maintained with: 

a. Fuel assemblies having a maximum U-235 
enrichment of [4.51 weight percent; 

Sb. keff - 1.0 if fully flooded with unborated 
water which includes an allowance for 
uncertainties as described In WCAP-14416-P; 

c k•f s 0.95 if fully flooded with water borated 
)< . to [1050] ppm which includes an allowance for 

"uncertainties as described in WCAP-14416-P; 

[d. A nominal (9.15] inch center to center distance 
between fuel assemblies placed in [the high 
density fuel storage racks];] 

[e. A nominal [10.95] inch center to ienter 
distance between fuel assemblies placed in [low 
density fuel storage racks];] 

[f. New or partially spent fuel assemblies with a 
discharge burnup in the "acceptable range' of 
Figure [3.7.17-1] may be allowed unrestricted 
storage in (either] fuel storage rack(s); and] 

[g. New or partially spent fuel assemblies with a 
discharge burnup in the "unacceptable range* of 
Figure [3.7.17-1] will be stored in compliance 
with the NRC approved [specific document 
containing the analytical methods, title, date, 
or specific configuration or figure].]
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I1 C.F.R. Parts 2 and 72: Proposed Rule on Hybrid Hearing Procedures for Expansions of Onsite Spent Fuel Storage Capacity at Civilian Nuclear Power Reactors 

nZ:

The following comments are submitted on behalf of the Edison Electric Institute (EEl) and the Utility Nuclear Waste .Management Group (UNWMG). EEI is an association of the nation's investor-owned utilities; its members generate about seventy-eight percent of the nation's electricity and serve over sixty-seven million customers. UNWMG is comprised of forty-two utilities with specific interests relating to nuclear spent fuel storage. Its members are listed in Attachment A hereto. A significant number of the member utilities of EEI and UNWMG are likely to require expansion of onsite spent fuel storage prior to 1998 when the Department of Energy is committed to begin removal of spent fuel from the site of commercial nuclear power plants.  

On December 5, 1983, the Commission published in the Federal Register a proposed rule that would amend its regulations at 10 C.E.R. Parts 2 and 72 to implement Section 134 of the Nuclear Waste Policy Act of 1982 (NWPA), which prescribed expedited licensing procedures for certain spent fuel storage technologies. 48 Fed. Reg. 54499 (1983). Consistent with the NWPA, the changes to existing Commission procedures would apply only to applications for a license or license amendment to expand onsite spent fuel storage capacity at commercial nuclear power reactors through the use of high-density fuel storage racks, fuel rod compaction, the transshipment of spent nuclear 
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fuel to another civilian nuclear power reactor within the same 
utility system, the construction of additional spent nuclear 
fuel pool capacity or dry storage capacity, or by other means.  
The proposed new procedures would not apply to the first appli
cation for a license amendment to expand onsite fuel storage 
capacity by the use of a new technology not previously approved 
by the Commission for use at any nuclear power plant. Two op
tions are identified in the proposed rule.  

Option 1 substantially departs from the existing 
practice and would require the use of a "hybrid" hearing proce
dure in all proceedings to which Section 134 applies. For ex
ample, Option 1 removes the requirement that to be admitted to 
a licensing proceeding a petitioner must specify at least one 
valid "contention." Somewhat broader discovery would be al
lowed on any "issue" raised by intervenors and found to be 
within the scope of the proceeding. An "oral argument" proce
dure would be established as a means of determining those is
sues which should be adjudicated. Option 2 is a less drastic 
departure from existing rules and would provide a new summary 
disposition procedure utilizing oral argument, to be employed 
at the request of any party to the proceeding. As a result of 
the procedure in both proposed Option 1 and Option 2, the pre
siding officer would designate an issue for adjudication if 
there is a genuine and substantial dispute of fact which can be 
resolved with sufficient accuracy only by the introduction of 
evidence in an adjudicatory hearing and if the decision of the 
Commission is likely to depend in whole or in part on the reso
lution of such a dispute.  

EEI/UNWMG finds that Option 1 is inconsistent with 
both the language of Section 134 of the NWPA and the legisla
tive history and intent of Congress in enacting Section 134.  
While Option 2 is technically consistent with the wording of 
Section 134, it does not go as far as Congress intended in eo
tablishing meaningful procedural reform to provide an expedited 
proceeding for the expansion of spent fuel storage capacity at 
existing civilian nuclear power reactors. In this letter we 
propose modifications to Option 2 and additional procedures 
that are consistent with the Congressional mandate of Section 
134.
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The Legislative Purpose of Section 134 of the NWPA 

Nowhere in the "Supplementary Information" published with 
the proposed rule nor inherent within the proposed changes to 
existing Commission procedural requirements does the Commission 
come to grips with the Congressional intent in enacting Section 
134 of the NWPA. Nowhere does the Commission state its purpose 
in proposing changes to existing procedures other than to im
plement Section 134. Yet the intent of Congress in adopting* 
Section 134 was clear, and it is just as clear that the Commis
sion's proposal fails to accomplish what Congress intended.  

The legislative history of the NWPA actually spans a 
period of over five years and three Congresses. During this 
period the utilities lobbied vigorously for a comprehensive 
Federal program for away-from-reactor interim storage of spent 
fuel. In finally passing the NWPA, the Congress did not estab
lish the comprehensive Federal program for interim storage that 
the utilities had sought. Instead, Congress found that: 

[T~he persons owning and operating civilian 
nuclear power reactors have the primary re
sponsibility for providing interim storage of 
spent nuclear fuel from such reactors, by 
maximizing, to the extent practical, the ef
fective use of existing storage facilities at 
the site of each civilian nuclear power reac
tor, and by adopting new onsite storage ca
pacity in a timely manner where practi
cal ...  

Section 1-31(a)(1) of the NWPA, 42 U.S.C. 1 10151 (1983). The 
Congress did establish a limited Iederal interim storage pro
gram to ensure that utilities did not lose full core reserve 
capability at the site of a nuclear reactor if diligent pursuit 
of onsite alternatives failed to provide in a timely manner for.  
needed onsite storage capacity. Section 135 of the NWPA, 42 
U.S.C. I 10155 (1983). But while the Congress found that 
utilities had the primary responsibility for spent fuel storage 
onsite, it also found that: 

[Tjhe Federal Government has the responsibil
ity to encourage and expedite the effective 
use of existing storage facilities and the 
addition of.needed new storage capacity at
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the site of each civilian nuclear power reac
tor ...  

Section 131(a)(2) of the NWPA, supra (emphasis added). To ac
complish this Congressional finding, Section 134 was adopted.  
Simply put, Section 134 was a trade-off; the utilities failed 
to convince Congress of the need for a major Federal program 
for interim storage of spent fuel, but Congress instead provid
ed for expedited licensing of onsite spent fuel storage 
technologies.  

While there is no Conference Committee report to pro
vide a definitive legislative history of the NWPA, statements 
of the floor managers of the bills in the House and Senate dur
ing congressional debates and Committee Reports from the two 
houses leave little doubt as to the intent of the Congress in 
finally enacting Section 134. In the Senate, the precursor to 
the NWPA was S. 1662, a consensus bill drafted by members of 
the Senate Committee on Energy and Natural Resources and the 

ý.Senate Committee on Environment and Public Works, and intro
duced by Senator McClure. During Senate debate of S. 1662, 
Senator Simpson explained to his colleagues the relationship 
between the proposed Federal interim storage policy in Title 
III of S. 1662 and the proposed changes to NRC procedures for 
expanding onsite spent fuel storage, as follows: 

Title III of the compromise provision 
establishes a firm, and I believe, appropri
ate national policy for the interim storage 
of spent fuel. Under this policy, the utili
ty operators of nuclear powerplants bear the 
primary responsibility for interim storage of 
spent fuel at the sites of their nuclear 
plants. This places a significant, but ap
propriate, burden on the utilities to do ev
erything possible to assure sufficient onsite 
storage capacity through a variety of mea
sures specified in the legislation. These 
measures include reracking, transshipment of 
spent fuel between reactors within the same 
utility system, and the use of new technolo
gies such as dry storage and the use of stor
age casks.
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In order to assist the utilities in car
rying out this responsibility, the legisla
tion contains measures to expedite the neces
sary regulatory approvals from the Nuclear 
Regulatory Commission for these various means 
of expanding onsite storage at reactor sites.  
These expedited licensing procedures in them
selves represent an important step toward re
forming this aspect of NRC's licensing pro
cess, while at the same time incorporating 
important safeguards to assure that the pub
lic health and safety is protected in these 
spent fuel storage expansion efforts.  

128 Cong. Rec. $4157 (daily ed. April 28, 1982).  

Senator Thurmond opposed Federal away-from-reactor 
spent fuel storage and offered an amendment to eliminate the 
provision for interim storage in S. 1662. In offering his 
amendment, Senator Thurmond reminded his fellow Senators that 
the "streamlined regulatory" process would remain: 

It should be stressed, however, that our 
amendment leaves intact those provisions of 
title III which establish a streamlined regu
latory process to aid utilities in Licensing 
additional storage space at reactor sites or 
in licensing transshipments of spent fuel to 
other sites.  

128 Cong. Rec. S4274.(daily ed. April 29, 1982). Senator 
Simpson opposed the amendment and characterized the interim 
storage program in Title III as "'last resort,' emergency re
lief." Id. at $4281. Senator Simpson continued: 

This [national) policy [for spent fuel stor
age) places primary responsibility with the 
utilities for providing adequate spent fuel 
storage capacity at the reactor sites.  

[I1n order to carry out this element of 
the national policy, the bill includes new 
licensing procedures that are intended to ex
pedite NRC approvals of utility requests for 
spent fuel storage expansion at reactor



ary of the Commission 
ary 17, 1984 

e 6 

sites. These new procedures, which involve 
interim licensing authority and the use of 
hybrid hearing procedures, should minimize 
the potential for unnecessary delays in 
processing these utility license applica
tions.  

The Senate rejected Senator Thurmond's amendment (id. at 
:87) and subsequently passed S. 1662.  

Section 313 of S. 1662 was similar to Section 134 of 
i subsequently enacted NWPA, although it did not limit issues 
tt could be considered and did not proscribe the hybrid pro
lure in proceedings involving a new technology. During hear
Is on S. 1662, Chairman Palladino testified: 

S. 1662 has a number of important provi
sions with which we agree. It recognizes the 
need for additional storage facilities for 
spent fuel both onsite at reactors and at 
separate sites away from reactors; and the 

16_ý need to expedite the licensing activities re
lated to expanding spent fuel capacity onsite 
at a reactor.  

:lear Waste Disposal: Joint Hearings on S. 637 and S. 1662 
fore the Senate Comm. on Energy and Natural Resources and the 
bcomm. on Nuclear Regulation of the Senate Comm. on Environ
at and Public Works, 97th Cong., lst Seas 236 (1981) (state
it of Nunzio J. Palladino, Chairman, NRC).  

The efforts by the House of Representatives to pass a 
tprehensive nuclear waste bill during the 97th Congress were 
re complicated. Three major committees -- Interior and Insu
r Affairs, Science and Technology, and Energy and Commerce 
d jurisdiction, and each reported and approved separate 
lls: H.R. 3809, reported in H.R. Rep. No. 491, Part 1, 97th 
ng., 2d Seas. (1982); H.R. 5016, reported in H.R. Rep. No.  
.1, Part 1, 97th Cong., 1st Seas. (1961); and H.R. 6598, 
ported in H.R. Rep. No. 785, Part I, 97th Cong., 2d Seass.  
982). Subsequently, the three committees entered into nego
.ations to reconcile H.R. 3809, H.R. 5016, and H.R. 6598. The 
:sult of the negotiations was H.R. 7167. This bill was pros
Lted to the House on September 30, 1982 as a substitute amend
-nt to H.R. 3809. 128 Cong. Rec. E8162 (daily ed. September
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30, 1982). It was passed by the House on December 2, 1982.  
128 Cong. Rec. HSS00 (daily ed. December 2, 1982).  

Many of the provisions of H.R. 7187, including Sec
tion 134, were drawn from H.R. 6598 as amended by the Committee 
on Energy and Commerce.V/ Section 134 had been added to H.R.  
6598 by the Committee on Energy and Commerce; it provided for 
hybrid hearings in license or license amendment proceedings to 
expand onsite spent nuclear fuel storage capacity, restricted 
the issues that could be litigated in such a proceeding, and 
authorized interim licensing. The Committee explained: 

Procedural changes are made to the NRC 
licensing process to encourage utilities to 
expand storage capacity at reactor sites.  
Except for the use of a technology which has 
been adopted on a generic basis, each of the 
methods for expanding storage capacity re
quires a license or an mmendment to the ex
isting operating license. The hill provides 
for expediting the consideration of such ap
plication by "scoping" imsUes in an infoz'al 
oral argument preceded by discovery and 
requiring at the conclusion of such informal 
oral argument that the Commission dosignate 
disputed questions of fact and law for formal 
adjudication only if it determines there is a 
genuine disputed issue of fact and the Com
mission's decision is likely to depend in 
whole or in part on the resolution of the 
issue(s) they seek to raise in order to be 
granted an adjudicatory hearing. In any Com
mission proceeding to expand spent fuel stor
age capacity, six categories of issues, such 
as need for power generated by the reactor 
involved, would be excluded from considera
tion. In addition the Commission is autho
rized to, grant an interim license or interim 
amendment to an existing licence for expan
sion of onsite storage or transshipment prior 

_ 128 Cong. Rec. E8168 (daily ed. September 30, 1982) 
(statement of Rep. Dingell).
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(to] the conduct or completion to any hearing 
required by law, provided that in all other 
respects the requirements of the law are met 
and there is assurance that public health and 
safety will be protected and refusal to grant 
an interim license would prevent a petitioner 
from providing adequate onsite storage capac
ity.  

Rep. No. 785, Part I, 97th Cong., 2d Sess. 39 (1982).a/ 

H.R. 6598 as amended also authorized a limited amount 
Federal interim spent fuel storage; but the Committee made 
clear that onsite capacity was the primary means of interim 
,rage. Similar to section 301 of S.1662 (the bill which the 
tate had passed), Section 131 of H.R. 6598 established the 
icy of "maximizing, to the extent practical, the effective 
Sof existing storage facilities at the site of each civilian 
:lear power plant." The Committee added, 

The Federal Government is charged with 
the responsibility to provide limited "last 
resort" interim storage capacity for civilian 
nuclear power reactors determined by the Nu
clear Regulatory Commission to be needed to 
assure the continued orderly operation of the 
reactor, through the maintenance of full core 
reserve storage capability.  

1. Rep. 785, Part 1, 97th Cong., 2d Sees. 39 (1982).  

E.R. 7187 eliminated the interim licensing authority 
it had been included in Section 134 of H.R. 65S98. H.R. 7187 
3o reformulated the issues that were excldded from the scope 
hybrid proceedings.. Except for the absence of subsection 

)(4) on the licensing of new technology, which was added by 
osequent amendment, Section 134 of H.R. 7187 was identical to 
a subsequently enacted provision.  

Representative Dingell suggested that H.R. Rep. No. 785 be 
nsidered part of the legislative history of H.R. 7187. 128 
ng. Rec. H8168 (daily ed. September 30, 1982).
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During the floor debates, the hybrid provisions were 
mentioned only incidentally, during discussions on an amendment 
to eliminate the provisions for federal interim storage; but 
these comments again emphasized the intent of Congress to expe
dite expansion of onsite storage. Rep. Lundine, the proponent 
of the amendment, stated 

My amendment would also preserve provi
sions in the bill for expedited NRC licensing 
provisions for at reactor interim storage.  
These streamlined procedures at the NRC will 
insure timely action on licensing issues.  

128 Cong. Rec. H8581 (daily ed. November 30, 1982). Similarly, 
Rep. Broyhill, in opposing Rep. Lundine's amendment, stated 

Well, another purpose of the bill is 
this: Section 131 . . . continuing through 
sections 132, 133, and 134, provides for ex
pedited consideration of applications for ex
pansion of onsite storage of these spent 
fuels, and certainly there is a crying need 
for these expedited procedures. Generally 
speaking, I would say there is agreement that 
these expedited procedures for the licensing 
of these onsite facilities are needed, and if 
there is no final resting place by 1998, ob
viously there is going to have to be some 
consideration for the expansion of onsite 
storage.  

Id. at H8584. Rep. Lundine's amendment was subsequently re
jected. Id. at H8590.  

The Senate and House bills that had been passed -- S.  
1662 and the text of H.R. 7187 as H.R. 3809 -- were not re
ferred to a House-Senate conference; instead, in order to expe
dite the legislation, the Senate Committee on Energy and Natu
ral Resources introduced an amended version of the House-passed 
bill. 128 Cong. Rec. S15621, $15639-42, S15669 (daily ed.  
December 20, 1982). On December 20, 1982, the Senate passed 
this bill, and the House then agreed to the Senate amendments.  
Id. at S15670, H10525.
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The Senate bill amended Section 134, but only to add 
a restriction on the use of the hybrid procedure; the hybrid 
procedure was prohibited in proceedings to expand onsite fuel 
storage by the use of new technology. Id. at S15643-44. How
ever, debates on this amendment once again stressed that the 
purpose of Section 134 was to expedite: 

Section 134 of the McClure substitute amend
ment to H.R. 3809 provides for an abbrevi
ated, legislative-type hearing to procede the 
normal full adjudicatory hearing. The pur
pose of the abbreviated hearing is to speed 
up the licensing of onsite storage expansion.  
A full hearing would only be necessary if it 
were determined that a "genuine and substan
tial dispute of fact" exists; that such dis
pute could be resolved in a full adjudicatory 
hearing; and that the decision of the Comais
sion is likely to depend in whole or in part 
on the resolution of the dispute. The 
criteria by which the Commission may decide 
that a full adjudicatory hearing is necessary 
is extremely narrow.  

•l__d. at S15644 (statement of Sen. Mitchell).  

Thus it is indisputable that the intent of Congress 
in enacting Section 134 of the NWPA was to expedite the licens
ing of expanded onsite storage. Congress perceived an expe
dited licensing procedure as essential if powerplant operators 
were to bear the burden of supplying sufficient interim storage 
capacity. As we discuss below, neither Option 1 nor Option 2, 
as proposed by the Commission addresses this clear legislative 
intent.  

OPTION I 

EEI/UNWMG strongly opposes Option 1. The procedure 
set forth in Option 1 is inconsistent with the NWPA. For exam
ple, Option 1 is not optional and therefore does not comply 
with the statutory mandate that an opportunity for oral argu
ment be provided at the request of any Darty." 42 U.S.C.  
6 10154(a) (1983). Moreover, not only does the procedure pro
posed in Option 1 fail to satisfy the clear legislative intent
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-- to expedite the licensing process and hence the expansion of 
onsite spent fuel storage capacity -- but in our view it is 
likely to lengthen the process.  

We provide a section-by-section analysis of Option 1 
in Attachment B hereto. Briefly, we have the following specif
ic concerns with respect to Option 1. It eliminates contention 
pleading requirements. Thus, discovery is wide-open to any 
"issue" which an intervenor may wish to raise. Indeed, the 
Commission admits "discovery will be somewhat broader than 
under existing practice." 48 Fed. Reg. at 54501. Also, 
Option 1 eliminates the traditional "one good contention" rule 
for party status. The implied corollary is that an intervenor 
remains a party to a proceeding even if all its allegations are 
summarily resolved. Finally, Option 1 permits cross
examination during the oral argument and calls for formal find
ings and conclusions. This procedure far exceeds "oral argu
ment" and borders on formal adjudication; and it implies that 
all issues which are not designated for adjudication must be 
decided by the Licensing Board, whereas disaissal might be ap
propriate.  

Presumably the benefit the Commission believes would 
result from the hybrid procedure proposed in Option 1 is the 
disposition of most if not all issues after oral argument, thus 
avoiding or narrowing the scope of a hearing-. Yet, as noted by 
the Ad Hoc Committee for Review of Nuclear Reactor Licensing 
Reform Proposals on the Proposed Nuclear Licensing Reform Act 
of 1983: 

(I[n general, the major delays associated 
with public hearings are attributable to the 
time devoted to getting to the public hearing 
and to the tine required'to obtain decisions 
following the public hearing. With rare ex
ceptions, the public hearings themselves -
even with protracted cross examination -
have not been a material schedule factor in 
the overall public hearing process.  

Report of the Ad Hoc Committee for Reviev of Nuclear Reactor 
Licensing Reform Proposals on the Proposed Nuclear Licensing 
Reform Act of 1983 (December IS, 1982), at 14. We submit that 
Option 1 would allow an intervenor intent on delay ample oppor
tunity to bog down the process with unbridled discovery, an
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untried and unduly formal oral argument procedure, and the pos
sibility of a hearing in any event on some issues after this 
process. Indeed, often licensees, when the schedule for ob
taining a license amendment is crucial, avoid filing motions 
for summary disposition of issues in a proceeding -- even where 
the result almost surely would be favorable -- in order to 
avoid the delay in getting to hearing and to a decision. The 
unanimous judgment of attorneys representing utility members of 
EEI/UNWMG is that Option I would lengthen the process, and 
would thus utterly fail in achieving Congressional purpose.  

OPTION 2 

Option 2 is much preferable to Option 1. The normal 
rules for the pleading and admissibility of contentions apply, 
and this procedure ensures that only specific, controverted 
matters are referred to the hybrid procedure.;/ In addition, 
the one good contention rule remains in effect and allows the 
dismissal of intervenors who fail to advance litigable issues.  
Also, Option 2 makes the hybrid procedure optional, consistent 
with the Act, and conforms more closely to the procedures pre
scribed by the Act. In particular, Option 2 does not authorize 
cross-examination during oral argument.  

On the other hand, not all of the problems in Option 
. are eliminated in Option 2. The Commission ignored the invi
tation from Congress to fashion expeditious rules of discovery 
particularly applicable to this type of proceeding. Option 2 
places no time limits on discovery, and specific limits are ab
solutely essential if the hybrid procedure is to expedite the 
licensing process. See § 2.749a(b). Also, like Option 1, Op
tion 2 does not provide for prefiled sworn testimony and writ
ten submissions, and the prefiling of this material would per
mit the parties to better prepare for oral argument. Id.  
Similarly, Option 2 does not make it clear that the "written 
submissions" which may be relied upon refer to sworn written or 
documentary material admissible as evidence. Id. In addition, 
like Option 1, Option 2 provides that the preslding officer 

2/ To the extent there may be some ambiguity in the wording 
of Option 2, we have proposed cLarifying language which makes 
it clear that the oral argument procedure is available only for 
disposition of contentions previously admitted.
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shall only consider those facts and data submitted in the form 
of sworn testimony or written submission. Id. This provision 
may inappropriately preclude official notice and is inconsis
tent with the Act. See discussion of Option 1, I 2.1105(b) at 
Attachment B. Finally, Option 2 calls for a decision supported 
by formal findings and conclusions on issues not designated for 
adjudication.  

Although EEI/UNWMG finds Option 2 preferable to Op
tion 1, it cannot support Option 2 in its present form. Option 
2 merely replaces one summary disposition procedure with anoth
er (albeit with an improved standard) and therefore does rela
tively little to expedite the licensing process. For that rea
son, it ignores the clear intent of the NWPA and squanders the 
opportunity to develop an innovative and efficient hearing pro
cess for licensing spent fuel storage technologies. According
ly, EEI/UNWMG strongly recommends adoption of the additional 
procedures discussed below. Attachment C hereto sets forth the 
actual text of our proposed modifications and additional provi
sions to be incorporated with Option 2.4/ 

Additional Changs to the Commission's Rules to 
Implement Congressional Intent in Enacting 

Section 134 of the NWPA 

K.-' To remedy the problems discussed suMra with respect 
to Option 2, EEI/UNM propose certain changes to the proposed 
Section 2.749a. These changes include: 1) amending subsection 
(b) to clarify the evidentiary nature of "written submissions;" 
2) amending subsection (b) to require the prefiling of sworn 
testimony and written submissions; 3) amending subsection (b) 

&/ While not part of the proposed rule, EEI/UNWMG strongly 
endorses the Commifssion's strict interpretation of the "Sholly 
Amendment" as it applies to applications for expansions of 
onsite spent fuel storage technologies. See 48 Fed. Reg. at 
54500, note 1. We anticipate that license amendments to permit 
spent fuel storage expansions generally will not involve a 
"significant hazard" consideration and such license amendments 
can be issued immediately. Thus, the expedited procedures that 
we proposes here are in all parties' interests, particularly 
where the hearing process is available only subsequent to the 
issuance of the license amendment.  

-13-
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so that official notice is not inadvertently precluded; 4) 
amending subsection (c) so that the presiding officer is autho
rized to dismiss issues; and 5) amending subsection (c) and 
deleting subsection (f) to eliminate formal findings. See At
tachment C at 3-5.§/ 

EEI/UNWMG also believes that the Commission must ad
dress the question of procedural reform, consistent with Sec
tion 134, that will meaningfully expedite the licensing pro
cess.W/ In this regard, in addition to the modifications to 
Option 2 proposed above, we propose that Commission 

(1) adopt a threshold prima facie test for 
admission of a contention; 

(2) limit discovery to the scope of admitted 
contentions and no more than two rounds, to 
be completed during a period established by 
the presiding officer not to exceed ninety 
days; and 

(3) establish by rule criteria to be consid
ered by a Board, after hearing oral argument 
pursuant to the Option 2 procedures, in de
termininq whether a contention should be lit

K) igated in an adjudicatory proceeding.  

A. Contentions 

The present rules governing admissibility of conten
tions, which require the party offering a contention simply to 
state the basis for the contention with reasonable specificity, 
is inappropriate for proceedings involving expansions of onsite 

5/A number of clarifying changes have also been proposed to 
Section 2.749a. For example, EEI/UNWMG proposes changing the 
words "matters" and "issues" to "contentions," since Section 
2.749a applies to admitted contentions.  

§/ Such procedural reforms as we propose here may or may not 
be appropriate for consideration in the broader context of 
overall licensing reforms. That issue is not addressed here.
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spent fuel storage capacity. Atomic Safety and Licensing 
Boards have noted that existing regulations require admission 
of a properly pleaded contention even where the same generic 
issue has been previously litigated in other proceedings and 
found wanting.2/ Once a contention is admitted, the intervenor 
can require the applicant to invest considerable time and ex
pense in the discovery process -- answering interrogatories and 
sorting through often massive numbers of documents. Based on 
the collective experience of the members of EEI/UNWMG, we be
lieve no single change to the regulations is more likely to ex
pedite consideration of licensing issues than to require an in
tervenor at the outset of the hearing process to establish a 
prima facie showing that he has information available to sup
port his allegation sufficient "to require reasonable minds to 
inquire further." Such information may take the form of affida
vits, technical reports or articles in technical and scientific 
publications. Indeed, the Commission itself has proposed as 
one alternative means of expediting all licensing proceedings 
that the prima facie showing be generally required before con
tentions could be admitted. Notice of Proposed Rule - Modifi
cations to the NRC Hearing Process, 46 Fed. Reg. 30349, 30350-1 
(1981). That proposal is still pending. See NRC Regulatory 
Agenda, 48 Fed. Reg. 48156, 48160 (1983). Note also that a pe
titioner preparing contentions in a hybrid spent fuel proceed
inq will not only have available to him the information 

K..contained in the application for a license amendment, but will 
also be able to refer to the record of the proceeding in which 

I/ The Commission's Rules an admission of contentions have 
been interpreted such that even frivolous issues may not be re
jected on the obvious merits of the issue but must wait summary 
disposition or adjudication. See Mississippi Power & Light Co.  
(Grand Gulf Nuclear Station, Units 1 and,2), ALAB-130, 6 A.E.C.  
423, 426 (1973) (admitting an alternative source contention de
spite the fact that geothermal sites, on which the contention 
was based, did not exist in applicant's service area); see also 
Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant, 
Units I and 2), LBP-82-119A, 16 N.R.C. 2069, 2103 (1982) (in 
which the Board admitted part of a contention which postulated 
the unlikely fouling of the condensers by clams; oysters, or 
zarnacles; there the Board stated: "Had we any authority to 
reject a contention on its merits, we would reject this clam 
ind barnacle scenario because we can scarcely imagine that it 
ould present a safety problem, as alleged.")
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the pertinent technology was first licensed. For a number of 
the spent fuel storage technologies being developed in joint 
utility-DOE demonstration programs, the technical reports of 
those demonstration programs wil also be available.  

The intent in proposing this higher threshold for ad
mission of contentions is to eliminate frivolous contentions, 
to eliminate repetitive consideration of generic issues in each 
spent fuel storage expansion licensing proceeding, and to elim
inate scatter-shot pleading of contentions in quantity with 
little attention to quality. It would allow Boards to make 
certain discretionary technical judgments on the likely ability 
of an intervenor to raise an issue of technical substance. It 
would not preclude an intervenor from raising issues which have 
any real technical merit.  

B. Discovery 

The most time consuming aspect of the hearing process 
is discovery. While the Congress clearly contemplated that the 
oral argument mandated by Section 134 would be preceded by dis
covery, it did not provide that the Commission would simply ad
here to present discovery rules. Indeed, Section 134 provides 
that the oral argument "shall be preceded by such discovery 

•. procedures as the rules of the Commission shall provide." (em
phasis supplied). The use of the future tense invites the Com
mission to examine the role of discovery in an expedited hybrid 
procedure. EEI/UNWMG proposes that the Commission modify the 
discovery procedures as follows: 

(1) each party would be limited to two 
rounds of discovery on admitted contentions 
(whether by deposition, interrogatory, pro
duction of documents, or a combination there
of); the second round would be limited to 
follow-up questions regarding responses to 
the first round; 

(2) all discovery would be conducted during 
a period established by the presiding offi
cer, not to exceed ninety days; 

(3) the time limitations established for re
sponding to discovery requests would be 
strictly enforced absent consent of the 
parties and good cause shown; and
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(4) the Board would rule on discovery dis
putes expeditiously, consistent with the pe
riod established for conducting all discov
ery.  

These modest modifications to the existing rules for 
discovery are similar to procedures which have been adopted by 
Boards in licensing proceedings under present rules. They pro
vide for greater discipline and focus in the discovery phase of 
a hearing. These modifications would balance the intent to ex
pedite the hearing procedure with the objective of discovery to 
remove the element of surprise in modern administrative prac
tice.  

C. Additional Criteria to be Applied by 
the Board in Determining Whether an 
Issue Heard in Oral Argument Should 
be Litigated in an Adiudicatory Hearing 

In its discussion of the proposed rule, the Commis
sion noted: 

The criteria that the presiding officer 
must apply in determining which issues, if 
any, should be resolved in an adjudicatory 
hearing are identical to the statutory lan
guage. The standard is quite .strict and is 
intended to ensure that the resources of 
all parties to any adjudicatory hearing are 
focused exclusively on real issues.  

48 Fed. Reg. at 54501. EEI/UNWMG submits that the Commission 
should provide additional criteria to assist Boards in de
termining whether there is a genuine and substantial dispute of 
fact which can only be resolved with sufficient accuracy by the 
introduction of evidence in an adjudicatory hearing and whether 
the decision of the Commission is likely to depend in whole or 
in part on the resolution of such dispute. In this regard we 
suggest the following criteria: 

(1) Where an issue has previously been 
considered in another proceeding regarding 
the licensing of the same technology for 
spent fuel storage or transshipment, the 
party sponsoring the contention must
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demonstrate the existence of significant 
new or differing information that is likely 
to render the earlier findings of the Com
mission incorrect.  

(2) A party must make a showing that its 
contentions will be supported by sworn tes
timony or exhibits sponsored by a qualified 
expert.  

(3) Where a contention involves only dif
fering technical judgments applied to an 
undisputed set of facts, the Atomic Safety 
and Licensing Board may determine that ad
judication is not necessary where NRC Staff 
Regulatory Guides or other credible pub
lished technical information establish a 
clear consensus of the scientific community 
regarding the issue raised by such a con
tention.  

(1) It was the intent of Congress to encourage the 
utilization of demonstrated spent fuel storage technologies at 
more than one site. 'Indeed, Congress established a joint 
DOE-industry program to encourage the early demonstration of 
onsite spent fuel storage technologies and the licensability of 
such technologies. See Section 218 of the NWPA, 42 U.S.C.  
1 10198 (1983). Where the application of any such technology 
has already been licensed it is reasonable to establish a pre
sumption of technical acceptability that an intervenor should 
be required to rebut before allowing a technical issue to be 
litigated at subsequent proceedings. Compare 10 C.F.R. §2.503.  

(2) Where a technology has previously been licensed 
at the site of another nuclear plant, it is extremely unlikely 
that an intervenor could ever establish a technical case 
against that technology absent the introduction of compelling 
factual evidence. Thus, one of the criteria for designating a 
contention for adjudication should be a showing by the interve
nor that he is prepared to introduce facts sponsored by a qual
ified expert to support his contention. Absent such a showing, 
it is unlikely that the intervenor could make a meaningful con
tribution to the record on such a factual issue.
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(3) Often issues in licensing proceedings do not in

Lye "a genuine and substantial dispute of fact" so much as a 
ffering technical judgment applied to an undisputed set of 
:ts. Just as often these differing technical judgments are 
ther unsupported or are advanced by witnesses whose views are 
jected by the vast majority of the relevant scientific commu
ty. Consistent with the Congressional mandate to adjudicate 
ly those issues where "there is a genuine and substantial 
spute of fact which can only be resolved with sufficient ac
racy by the introduction of evidence in an adjudicatory hear

g," the Atomic Safety and Licensing Boards should reject con
ntions that do no more than advance such discredited 
chnical judgments, especially where the consensus of the sci
tific community has been published in an ANSI standard, NRC 
gulatory Guide, or other credible technical reports.  

Conclusion 

EEI/UNWMG believes that the Commission must focus once 
rain on Section 134 of the NWPA and its clear legislative in
,'vt. As we took some pains to demonstrate, that intent was to 
.dite the licensing process for a relatively narrow subset 
.- icense proceedings. The next question we addressed is 
iether the Commission's proposed rule would accomplish what 
ngress intended. With respect to Option 1, the answer is em
iatically no -- it most likely would achieve the opposite re
ilt. While Option 2 is generally acceptable and offers some 
3dest improvement in the procedures for summary disposition, 
t also fails to meet Congress' intent. However, by adopting 
ne modifications to option 2 and the additional procedures 
roposed in this letter, the Commission would accomplish mean
ngful reform to its licensing procedures -- for this special 
ubset of license proceedings -- and would implement the letter 
nd spirit of the Congressional mandate ofSection 134.  

Respectfully submitted, 

oVt Presiden 

tttachments
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ATTACHMENT B

Section-by-Section Analysis of Option 1 

1. § 2.1100 -- Purpose 

This section omits any reference to the purpose of the hy

brid procedures--to expedite the licensing process. Since some 

rules of procedure will inevitably be determined by Licensing 

and Appeal Boards implementing and interpreting the regula

tions, a clear and authoritative statement of purpose is essen

tial. Indeed, the absence of such a statement might be inter

preted as a repudiation of the intent to expedite.  

2. § 2.1101--Scope of subpart.  

Section 2.1101 requires the use of hybrid hearing proce

dures in all proceedings to which Section 134 of the Nuclear 

Waste Policy Act applies. Section 134, however, prescribes an 

optional procedure--a procedure to be used only "at the request 

of any party." 42 U.S.C. 1 10154(a) (1983). Not only is Sec

tion 2.1101 in clear violation of the Act, but it also need

lessly eliminates adjudicatory flexibility. There is no justi

fication for the use of hybrid procedures if all parties to a 

particular proceeding find normal procedures advantageous.



3. § 2.1103--Requests for hearing or petitions to intervene.  

This section abandons the "one good contention" rule. See 

10 C.F.R. I 2.714(b). Instead, any petitioner will be made a 

party if he or she satisfies standing requirements. Such a 

procedure would open the floodgates for nuisance intervention.  

Petitioners with no real dispute would be granted party status, 

entitling them to the hybrid procedure, including discovery.  

An applicant could well be overwhelmed by the number of partic

ipants and their pleadings and requests. At best, this scenar

io would cause substantial delay; at worst, it would deter 

onsite storage expansion.  

In addition, because one good contention would no longer 

be a prerequisite to party status, there would be no basis for 

dismissing a party who subsequently fails either a) to state an 

issue within the scope of the proceeding (see § 2.1104(a)), or 

b) to raise a genuine or substantial dispute of fact for which 

adjudication is necessary (see § 2.1106(b)). Consequently, 

parties initially admitted would remain so; and if each were 

permitted to cross-examine witnesses testifying on another 

party's contention, as is presently the practice, the eventual 

adjudicatory hearing would be unnecessarily lengthened.
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4. J 2 .1 1 0 4--Filing of list of issues; requests for 
oral arguments.  

This section abandons the traditional "basis with specif

icty" requirement for contentions. See 10 C.F.R. J 2.714(b).  

Instead, a party need only allege "issues." No criteria are 

provided to determine whether an "issue" is sufficient as a 

matter of pleading. In fact, a party might simply restate the 
"aspects of the subject matter" which it identified in its 

original petition to intervene. See § 2.1103(b). An issue 

could easily be phrased in such broad terms (and still be with

in the scope of the proceeding) that it would require several 

rounds of discovery merely to determine the true matter in 

controversy--a prerequisite to any meaningful discovery on the 

factual bases of such an issue. Again, such a procedure could 

create significant delays.  

Section 2.1104's elimination of admitted contentions is 

perpetuated throughout the remainder of Option 1. Section 

2.1105 repeats the explicit requirement of the NWPA that the 

hybrid procedure be limited "to those matters in controversy 

among the-parties." Compare 42 U.S.C. I 10154(a) (1983). But 

because Option 1 excludes procedures for formulating and ruling 

on contentions, it provides no mechanism for determining "mat
ters in controversy." As a result, Option 1 permits oral argu
ment, preceded by discovery, of undefined (and possibly frivo

lous or nonsensical) "issues" that raise no real controversy;
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hence, it clearly yiolates the "matter in controversy" limita

tion.  

5. 1 2.1105 -- Discovery; oral argument.  

As discussed above, Option 1 does not restrict the use of 

the hybrid procedures set forth in Section 2.1105 to "matters 

in controversy" and therefore violates the NWPA. In addition, 

there are a number of other problems in this section.  

Subsection (a) provides that discovery shall begin and end 

at such times as the presiding officer shall determine. Howev

er, it provides no guidance as to the appropriate length of 

discovery. In order to assure expeditious proceedings, specif

ic time periods for discovery should be prescribed.  

Subsection (b) provides for the submission of a summary of 

facts, data, and arguments fourteen days prior to oral argu

ment. The subsection adds that "[olnly facts and data in the 

form of sworn testimony or written submission may be relied 

upon by the parties during oral argument, and the presiding of

ficer shall consider only those facts and data submitted in 

such form." 

Subsection (b) is ambiguous in several respects. First, 

it should be made clear that "written submission" should be at

tested to or otherwise admissible as evidence. Otherwise, such
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material would not provide a reliable and rational basis for a 

finding that a substantial dispute of fact exists. Second, the 

subsection does not state when the sworn testimony or written 

submissions are to be submitted, although it implies that these 

materials are submitted at the oral argument. However, for 

there to be a meaningful oral argument, these materials should 

be prefiled, as is customary in NRC proceedings. Accordingly, 

the subsection should provide that sworn testimony and written 

submission accompany each party's summary. Finally, subsection 

(b) precludes official notice. The preclusion is not supported 

by the Act, which states "folf the materials that may be 

submitted, the Commission shall only consider those facts -and 

data that are submitted into the form of sworn testimony or 

written submission." 42 U.S.C. § 10154 (1983) (emphasis 

added). As in any adjudication, the presiding officer should 

be able to use indisputable adjudicative facts and use legisla

tive facts in rulings on law or policy.  

Subsection (c) of Section 2.1105 permits cross-examination 

during the oral arguments, at the discretion of the presiding 

officer. The subsection, however, provides no criteria for de

termining when cross-examination is appropriate, and quite 

conceivably the "oral argument" might evolve into a full scale 

adjudication (sworn testimony and cross-examination) on rela

tively undefined issues. The resulting delay would be
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considerable. Accordingly, discretionary cross-examination 

should be eliminated. Cross-examination is inconsistent with 

the intent of Congress, which envisioned a "legislative-type 

hearing." It is inconsistent with "oral argument," could lead 

to two tiers of formal adjudication, and would result in sub

stantial delay.,_/ 

6. § 2.1106--Designation of issues for hearing 

Section 2.1106 requires -that after oral argument the pre

siding officer issue an order designating the facts to be adju

dicated. The Section further provides that the order shall in

clude "a statement of findings and conclusions, together with 

the reasons or basis for them, with respect to any issue heard 

at the oral argument that is not designated for resolution at 

the adjudicatory hearing." The Act, however, does not call for 

such formal findings and conclusions. The procedure is incon

sistent with informal, legislative-type hearings. The presid

ing officer should not be required to "decide" all issues not 

designated for adjudication -- issues which the presiding offi

cer may determine to be insubstantial or inappropriate for rea

olution by adjudication. Instead, the presiding officer should 

simply dismiss such issues,2/ and the presiding officer's 

/ Note that if sworn testimony and written submission were 
not prefiled, as suggested above, the parties would be 
unprepared to conduct meaningful cross-examination.  

2/ Dismissed issues might be referred to the NRC staff for 
informal, nonadjudicatory resolution.
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determination should merely be supported by an adequate state

ment of reason. See S U.S.C. § 555(e) (1983). Otherwise, it 

may take months before the presiding officer issues his deci

sion.,/ 

Subsection (e) of Section 2.1106 provides that the presid

ing officer's designation of issues is interlocutory, and ap

peals must await the end of the proceeding, except to the ex

tent authorized by 10 C.F.R. § 2714a. 10 C.F.R. I 2.714a, 

however, only permits appeal on the question whether or not to 

wholly deny a petition to intervene; and under Option 1, this 

question is decided irrespective of the issues pleaded by peti

tioner. See 1 2.1103. Accordingly, § 2.714a does not provide 

an exception to the rule proposed in 5 2.1106(e) and reference 

to j 2.714a should be deleted.  

3 This potential for delay would be especially great if 
there were no mechanism for designating admissible, specific 
contentions prior to the invocation of hybrid procedures.
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ATTACHMENT C

Proposed Revisions to Option 2 _/ 

(Section 2.4 (Definitions) is amended by adding: 

(t) Spent fuel proceedings, pursuant to Part 50 

this chapter, include an application for a license, 

for an amendment to an existing license, filed after 

nuary 7, 1983 and prior to December 31, 2005, to ex

nd the spent nuclear fuel storage capacity at the 

te of a civilian nuclear power reactor, through the 

e of high-density fuel storage racks, fuel rod com

ction, the transshipment of spent unuclear fuel to an

KJ €civilian nuclear power reactor within the same 

ility system, the construction of additional spent 

clear fuel capacity or dry storage capacity, or by 

her means.] 

[Section 2.714(b) is amended by adding, after the first 

ntence, the following: 

spent fuel proceedings other than on the first application 

r a license or license amendment to expand on-site fuel 

Bracketed text indicates proposed additions. Overstruck 
:xt indicates proposed deletions.



:orage capacity by the use of a new technology not previously 

.ýoved by the Commission for use at any nuclear power plant, 

te basis for a contention shall adduce material facts suffi

.ent to require reasonable minds to inquire further, and such 

icts shall be supported by affidavit or probative and reliable 

3cumentary material. Affidavits shall set forth such facts as 

uld be admissible as evidence and shall show affirmatively 

tat the affiant is competent to testify to the matters stated 

ierein. ) 

( (Section 2.740(b) is amended by adding a new subparagraph 

3) as follows: 

1) Spent Fuel Proceedings. In spent fuel proceedings other 

u=n on the first application for a license or license amend

to expand on-site fuel storage capacity by the use of a 

3w technology not previously approved by the Commission for 

se at any nuclear power plant, discovery shall begin only 

fter the presiding officer's order ruling on the admission of 

antentions and shall relate only to those matters in contro

ersy. In the presiding officer's order ruling on the admis

ion of contentions, the presiding officer shall designate a 

eriod, not to exceed ninety days, during which all discovery 

ust be completed. In addition, discovery shall be limited to 

wo rounds, of which the second shall relate only to responses 

o the first. The presiding officer shall rule on any
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:overy dispute expeditiously, consistent with the above lim

v./nS on discovery. No specified time or period, whether 

-cribed by rule or order, shall be extended except by con

: of all parties and upon good cause shown.  

)aragraph (2) of the present rule shall be renumbered as 

3aragraph (3).] 

Section 2.749a is added to read as follows: 

.749a Authority of presiding officer to dispose of certain 
issues on the pleadings.  

Any party may request, in writing, a decision by the pre

ing officer that all or any part of the matters [admitted 

tentionsi involved in a spent fuel proceeding need not be 

rd in an adjudicatory hearing.-

fo.

bly 

~ aa.UP* spent,
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(b) A reques. pursuant to paragraph-(a) of this section shall 

be deemed granted Upon receipt and the presiding officer shall 

notify all the parties as to the date, time and location of 

oral argument. Such oral argument will not be scheduled until 

all parties have completed discovery, pursuant to 10 C.F.R. if 

2.740-2-2.742 and 2.744, on the matetes-ratsed-fn [contentions 

affected by] the request. Fourteen (14) days prior to the date 

set for oral argument, each partyr-mneidimng-.he-NRe-affr 

-( [shall file] a detailed 

written summary of all of the facts, data, and arguments which 

are known to the party at such time and upon which the party 

proposes to rely at the oral argument. [At the same time, each 

party shall file the sworn testimony or xworn written or docu

mentary material upon which it proposes to rely.] Only facts 

and data in Zhe. [such) form *Esaa teati....c .wdrvtttI 

W=4og•&a may be relied upon by the parties during oral argu

•ment[,] and [of the material submitted by the parties] the pre

siding officer shall only consider those facts and data sub

mitted in such form.  

Mc) After due consideration of the oral presentation and the 

written facts and data presented at the oral argument, the pre

siding officer shall promptly by written order:

-4-
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.° 

.) decide [or dismiss] all issues of law or fact not 

gnated for resolution in an adjudicatory hearing, setting 

a the reasons eo-bases for then [such action); and 

(2) designate afy-oeeaae qqieeie-e--Ee-r -Eo!• 

a. •Aea-i&i-aa-ad deaeey-heai�~y (in writing the specific 

cts that are in genuine and substantial dispute, the reasons 

xy the decision of the Commission is likely to depend or the 

esolution of such facts, and the reason why an adjudicatory 

tearing is likely to resolve the dispute.] 

(d) No question of law or fact shall be designated for resolu

tion in an adjudicatory hearing unless the presiding officer 

K.termines that: 

(1) there is a genuine and substantial dispute of fact 

which can only be resolved with sufficient accuracy by the in

troduction of evidence in an adjudicatory bearing; and 

(2) the decision of the Commission is likely to depend in 

whole or in part on the resolution of such dispute.  

(e) In making a determination under paragraph (d) of this sec

tion, the presiding officer sbAll d 4..I t&-kn _-_jtirI .t-e S 

%ý& I uptr h 

ext h iptr'a nsfn



4j(4Aoe shall not eeaesder [designate for adjudicatory resolu

K>tion: 
(1) any contention involving the same factual issue pre

viously decided in another spent fuel proceeding, absent the 
existence of significant new or differing information that 
subtantially affects the previous decision or other good cause; 

(2) any contention not supported by sworn testimony or 
exhibits sponsored by a qualified expert; or 

(3) any contention involving no more than a differing 
technical Judgment applied to an undisputed set of facts, where 
a clear consensus of the scientific community -- as established 
in 1RC Regulatory Guides or other credible published technical 
reports -- controverts the technical Judgm••t advanced in such 
contention.  

(114)) any 4asue [contention) relating to the design, con
struction, or operation of any civilian nuclear power reactor 
already licensed to operate at such site, or any civilian nu
clear power reactor for which a construction permit has been 
granted at such site, unless the presiding officer determines 
that any such 4,. (contentionj substanti.aly affects the de
sign, construction, or operatioza of the faciLity or activity 
for:which such license application, authorization, or amendment 
is being considered; or 

( 2 [5])] any siting or design Lague [contention] fully considered and decided by the Commission in connection with the



* .* a

mce of a construction per:;it or operating license for a 

i nuclear power reactor at such site, unless (i) such 

[contention) results from any revision of siting or de

criteria by the Commission following such decision; and 

the presiding officer determines that such iesse [conten

substantially affects the design, construction, or op

.on of the facility or activity for which such license ap

ttion, authorization, or amendment is being considered.  

w0^IAfac W. ptw.oa-fS.i.a4i tfhe 

S) This section shall not apply to a paoceeding on the 

t application for a license or licens amendment to expand 

ite fuel storage capacity by the use of a nw technology 

previously approved [by the Conission] for use at any nu

r power plant b,-t' eam±t.n!-.-I
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EDISON ELECTRIC 
I NST'ITUT'E The association of electric comnpanies. Rp~ 
1111 lg9t Street. N.W.  
'Washington. D.C. 20036 
Tel: (202) 828-74 00 r .:. -- : .,.

-Ig F'-i.�

February 17, 1984

Secretary of the Commission 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Att'n: Docketing and Service Branch

Re:

FR3410SED i' N~ 17o&P 
C44VA 5w44o'9

10 C.F.R. Parts 2 and 72: Proposed Rule 
on Hybrid Hearing Procedures for Expansions 
of Onsite Spent Fuel Storage Capacity at 
Civilian Nuclear Power Reactors

Gentlemen: 

The following comments are submitted on behalf of the 
Edison Electric Institute (EEl) and the Utility Nuclear Waste 
Management Group (UNWMG). EEI is an association of the na
tion's investor-owned utilities; its members generate about 
seventy-eight percent of the nation's electricity and serve 
over sixty-seven million customers. UNWMQ is comprised of 
forty-two utilities with specific interests relating to nuclear 
spent fuel storage. Its members are listed in Attachment A 
hereto. A significant number of the member utilities of EEl 
and UNWMG are likely to require expansion of onsite spent fuel 
storage prior to 1998 when the Department of Energy is commit
ted to begin removal of spent fuel from the site of commercial 
nuclear power plants.  

On December 5, 1983, the Commission published in the 
Federal Register a proposed rule that would amend its regula
tions at 10 C.E.R. Parts 2 and 72 to implement Section 134 of 
the Nuclear Waste Policy Act of 1982 (NWPA), which prescribed 
expedited licensing procedures for certain spent fuel storage 
technologies. 48 Fed. Reg. 54499 (1983). Consistent with the 
NWPA, the changes to existing Commission procedures would apply 
only to applications for a license or license amendment to ex
pand onsite spent fuel storage capacity at commercial nuclear 
power reactors through the use of high-density fuel storage 
racks, fuel rod compaction, the transshipment of spent nuclear

5402260487 840217 
PDR PR 
2 48FR54499 PD!

A . -- .. ::-j

-C/J)
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Secretary of the Commission 
February 17, 1984.  
Page 2 

fuel to another civilian nuclear power reactor within the same 
utility system, the construction of additional spent nuclear 
fuel pool capacity or dry storage capacity, or by other means.  
The proposed new procedures would not apply to the first appli
cation for a license amendment to expand onsite fuel storage 
capacity by the use of a new technology not previously approved 
by the Commission for use at any nuclear power plant. Two op
tions are identified in the proposed rule.  

Option 1 substantially departs from the existing 
practice and would require the use of a "hybrid" hearing proce
dure in all proceedings to which Section 134 applies. For ex
ample, Option 1 removes the requirement that to be admitted to 
a licensing proceeding a petitioner must specify at least one 
valid "contention." Somewhat broader discovery would be al
lowed on any "issue" raised by intervenors and found to be 
within the scope of the proceeding. An "oral argument" proce
dure would be established as a means of determining those is
sues which should be adjudicated. Option 2 is a less drastic 
departure from existing rules and would provide a new summary 
disposition procedure utilizing oral argument, to be employed 
at the request of any party to the proceeding. As a result of 
the procedure in both proposed Option I and Option 2, the pre
siding officer would designate an issue for adjudication if 
there is a genuine and substantial dispute of fact which can be 
resolved with sufficient accuracy only by the introduction of 
evidence in an adjudicatory hearing and if the decision of the 
Commission is likely to depend in whole or in part on the reso
lution of such a dispute.  

EEI/UNWMG finds that Option I is inconsistent with 
both the language of Section 134 of the NWPA and the legisla
tive history and intent of Congress in enacting Section 134.  
While Option 2 is technically consistent with the wording of 
Section 134, it does not go as far as Congress intended in es
tablishing meaningful procedural reform to provide an expedited 
proceeding for the expansion of spent fuel storage capacity at 
existing civilian nuclear power reactors. In this letter we 
propose modifications to Option 2 and additional procedures 
that are consistent with the Congressional mandate of Section 
134.
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The Legislative Purpose of Section 134 of the NWPA 

Nowhere in the "Supplementary Information" published with 
the proposed rule nor inherent within the proposed changes to 
existing Commission procedural requirements does the Commission 
come to grips with the Congressional intent in enacting Section 
134 of the NWPA. Nowhere does the Commission state its purpose 
in proposing changes to existing procedures other than to im
plement Section 134. Yet the intent of Congress in adopting' 
Section 134 was clear, and it is just as clear that the Commis
sion's proposal fails to accomplish what Congress intended.  

The legislative history of the NWPA actually spans a 
period of over five years and three Congresses. During this 
period the utilities lobbied vigorously for a comprehensive 
Federal program for away-from-reactor interim storage of spent 
fuel. In finally passing the NWPA, the Congress did not estab
lish the comprehensive Federal program for interim storage that 
the utilities had sought. Instead, Congress found that: 

(Tjhe persons owning and operating civilian 
nuclear power reactors have the primary re
sponsibility for providing interim storage of 
spent nuclear fuel from such reactors, by 
maximizing, to the extent practical, the ef
fective use of existing storage facilities at 
the site of each civilian nuclear power reac
tor, and by adopting new onsite storage ca
pacity in a timely manner where practi
cal ...  

Section 1-31(a)(2) of the NWPA, 42 U.S.C. 5 10151 (1983). The 
Congress did establish a limited Federal interim storage pro
gram to ensure that utilities did not lose full core reserve 
capability at the site of a nuclear reactor if diligent pursuit 
of onsite alternatives failed to provide in a timely manner for.  
needed onsite storage capacity. Section 135 of the NWPA, 42 
U.S.C. I 10155 (1983). But while the Congress found that 
utilities had the primary responsibility for spent fuel storage 
onsite, it also found that: 

[Tjhe Federal Government has the responsibil
ity to encourage and expedite the effective 
use of existing storage facilities and the 
addition of. needed new storage capacity at
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the site of each civilian nuclear power reac
tor ...  

Section 131(a)(2) of the NWPA, supra (emphasis added). To ac
complish this Congressional finding, Section 134 was adopted.  
Simply put, Section 134 was a trade-off; the utilities failed 
to convince Congress of the need for a major Federal program 
for interim storage of spent fuel, but Congress instead provid
ed for expedited licensing of onsite spent fuel storage 
technologies.  

While there is no Conference Committee report to pro
vide a definitive legislative history of the NWPA, statements 
of the floor managers of the bills in the House and Senate dur
ing congressional debates and Committee Reports from the two 
houses leave little doubt as to the intent of the Congress in 
finally enacting Section 134. In the Senate, the precursor to 
the NWPA was S. 1662, a consensus bill drafted by members of 
the Senate Committee on Energy and Natural Resources and the 
Senate Committee on Environment and Public Works, and intro
duced by Senator McClure. During Senate debate of S. 1662, 
Senator Simpson explained to his colleagues the relationship 
between the proposed Federal interim storage policy in Title 
III of S. 1662 and the proposed changes to NRC procedures for 
expanding onsite spent fuel storage, as follows: 

Title III of the compromise.provision 
establishes a firm, and I believe, appropri
ate national policy for the interim storage 
of spent fuel. Under this policy, the utili
ty operators of nuclear powerplants bear the 
primary responsibility for interim storage of 
spent fuel at the sites of their nuclear 
plants. This places a sigmificant, but ap
propriate, burden on the utilities to do ev
erything possible to assure sufficient onsite 
storage capacity through a variety of mea
sures specified in the legislation. These 
measures include reracking, transshipment of 
spent fuel between reactors within the same 
utility system, and the use of new technolo
gies such as dry storage and the use of stor
age casks.
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In order to assist the utilities in car
rying out this responsibility, the legisla
tion contains measures to expedite the neces
sary regulatory approvals from the Nuclear 
Regulatory Commission for these various means 
of expanding onsite storage at reactor sites.  
These expedited licensing procedures in them
selves represent an important step toward re
forming this aspect of NRC's licensing pro
cess, while at the same time incorporating 
important safeguards to assure that the pub
lic health and safety is protected in these 
spent fuel storage expansion efforts.  

128 Cong. Rec. $4157 (daily ed. April 28, 1982).  

Senator Thurmond opposed Federal away-from-reactor 
spent fuel storage and offered an amendment to eliminate the 
provision for interim storage in S. 1662. In offering his 
amendment, Senator Thurmond reminded his fellow Senators that 
the "streamlined regulatory" process would remain: 

It should be stressed, however, that our 
amendment leaves intact those provisions of 
title III which establish a streamlined regu
latory process to aid utilities in Licensing 
additional storage space at reactor sites or 
in licensing transshipments of spent fuel to 
other sites.  

128 Cong. Rec. S4274.(daily ed. April 29, 1982). Senator 
Simpson opposed the amendment and characterized the interim 
storage program in Title III as "'last resort,' emergency re
lief." Id. at $4281. Senator Simpton continued: 

This (national) policy [for spent fuel stor
age) places primary responsibility with the 
utilities for providing adequate spent fuel 
storage capacity at the reactor sites.  

1I1n order to carry out this element of 
the national policy, the bill includes new 
licensing procedures that are intended to ex
pedite NRC approvals of utility requests for 
spent fuel storage expansion at reactor
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sites. These new procedures, which involve 
interim licensing authority and the use of 
hybrid hearing procedures, should minimize 
the potential for unnecessary delays in 
processing these utility license applica
tions.  

The Senate rejected Senator Thurmond's amendment (id. at 
:87) and subsequently passed S. 1662.  

Section 313 of S. 1662 was similar to Section 134 of 
3 subsequently enacted NWPA, although it did not limit issues 
tt could be considered and did not proscribe the hybrid pro
lure in proceedings involving a new technology. During hear
;s on S. 1662, Chairman Palladino testified: 

S. 1662 has a number of important provi
sions with which we agree. It recognizes the 
need for additional storage facilities for 
spent fuel both onsite at reactors and at 
separate sites away from reactors; and the 
need to expedite the licensing activities re
lated to expanding spent fuel capacity onsite 
at a reactor.  

:lear Waste Disposal: Joint Hearings on S. 637 and S. 1662 
fore the Senate Comm. on Energy and Natural Resources and the 
bcomm. on Nuclear Reaulation of the Senate Comm. on Environ
at and Public Works, 97th Cong., lst Seas 236 (1981) (state
it of Nunzio J. Palladino, Chairman, NRC).  

The efforts by the House of Representatives to pass a 
uprehensive nuclear waste bill during the 97th Congress were 
re complicated. Three major committees -- Interior and Insu
r Affairs, Science and Technoloqy, and Energy and Commerce 
d jurisdiction, and each reported and approved separate 
lls: H.R. 3609, reported in H.R. Rep. No. 491, Part 1, 97th 
ng., 2d Seas. (1982); H.R. 5016, reported in E.R. Rep. No.  
.1, Part 1, 97th Cong., Ist Seas. (1981); and E.R. 6598, 
ported in H.R. Rep. No. 785, Part I, 97th Cong., 2d Seas.  
.982). Subsequently, the three committees entered into nego
.ations to reconcile H.R. 3809, H.R. 5016, and H.R. 6598. The 
.sult of the negotiations was H.R. 7187. This bill was pres
Lited to the House on September 30, 1982 as a substitute amend
tnt to H.R. 3809. 128 Cong. Rec. E8162 (daily ed. September
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30, 1982). It was passed by the House on December 2, 1982.  

128 Cong. Rec. H8800 (daily ed. December 2, 1982).  

Many of the provisions of H.R. 7187, including Sec

tion 134, were drawn from H.R. 6598 as amended by the Committee 

on Energy and Commerce.l/ Section 134 had been added to H.R.  

6598 by the Committee on Energy and Commerce; it provided for 

hybrid hearings in license or license amendment proceedings to 

expand onsite spent nuclear fuel storage capacity, restricted 
the issues that could be litigated in such a proceeding, and 

authorized interim licensing. The Committee explained: 

Procedural changes are made to the NRC 
licensing process to encourage utilities to 
expand storage capacity at reactor sites.  
Except for the use of a technology which has 
been adopted on a generic basis, each of the 
methods for expanding storage capacity re
quires a license or an a d t to the ex
isting operating license. The bill provides 
for expediting the consideration of such ap
plication by "scoping issues in an informal 
oral argument preceded by discovery and 
requiring at the conclusion of such informal 
oral argument that the Commission designate 
disputed questions of fact and law for formal 
adjudication only if it determines there is a 
genuine disputed issue of fact and the Com
mission's decision is likely to depwed in 
whole or in part on the resolution of the 
issue(s) they seek to raise in order to be 
granted an adjudicatory hearing. In any Com
mission proceeding to expand spent fuel stor
age capacity, six categories of issues, such 
as need for power generated by the reactor 
involved, would be excluded from considera
tion. In addition the Commission is autho
rized to grant an interim license oa interim 
amendment to an existing licance for expan
sion of onsite storage or transshipment prior 

I 128 Cong. Rec. B8168 (daily ed. September 30, 1982) 
(statement of Rep. Dingell).
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[to) the conduct or completion to any hearing 
required by law, provided that in all other 
respects the requirements of the law are met 
and there is assurance that public health and 
safety will be protected and refusal to grant 
an interim license would prevent a petitioner 
from providing adequate onsite storage capac
ity.  

Rep. No. 785, Part I, 97th Cong., 2d Sess. 39 (1982).;_ 

H.R. 6598 as amended also authorized a limited amount 
Federal interim spent fuel storage; but the Committee made 
clear that onsite capacity was the primary means of interim 
irage. Similar to section 301 of S.1662 (the bill which the 
%ate had passed), Section 131 of H.R. 6598 established the 
.icy of "maximizing, to the extent practical, the effective 

Sof existing storage facilities at the site of each civilian 
:lear power plant." The Committee added, 

The Federal Government is charged with 
the responsibility to provide limited Olast 
resort" interim storage capacity for civilian 
nuclear power reactors determined by the Nu
clear Regulatory Commission to be needed to 
assure the continued orderly operation of the 
reactor, through the maintenance of full core 
reserve storage capability.  

t. Rep. 785, Part 1, 97th Cong., 2d Sees. 39 (1982).  

E.R. 7187 etiminated the interim licensing authority 
it had been included in Section 134 of H.R. 6598. H.R. 7187 
3o reformulated the issues that were excluded from the scope 
hybrid proceedings.. Except for the absence of subsection 

)(4) on the licensing of new technology, which was added by 
Dsequent amendment, Section 134 of H.R. 7187 was identical to 
a subsequently enacted provision.  

Representative Dingell suggested that H.R. Rep. No. 785 be 
nsidered part of the legislative history of H.R. 7187. 128 
ng. Rec. f8168 (daily ed. September 30, 1982).

-8-
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During the floor debates, the hybrid provisions were 
mentioned only incidentally, during discussions on an amendment 
to eliminate the provisions for federal interim storage; but 
these comments again emphasized the intent of Congress to expe
dite expansion of onsite storage. Rep. Lundine, the proponent 
of the amendment, stated 

My amendment would also preserve provi
sions in the bill for expedited NRC licensing 
provisions for at reactor interim storage.  
These streamlined procedures at the NRC will 
insure timely action on licensing issues.  

128 Cong. Rec. H8581 (daily ed. November 30, 1982). Similarly, 
Rep. Broyhill, in opposing Rep. Lundine's amendment, stated 

Well, another purpose of the bill is 
this: Section 131 . . . continuing through 
sections 132, 133, and 134, provides for ex
pedited consideration of applications for ex
pansion of onsite storage of these spent 
fuels, and certainly there is a crying need 
for these expedited procedures. Generally 
speaking, I would say there is agreement that 
these expedited procedures for the licensing 
of these onsite facilities are needed, and if 
there is no final resting place by 1998, ob
viously there is going to have to be some 
consideration for the expansion of onsite 
storage.  

Id. at H6584. Rep. Lundine's amendment was subsequently re
jected. Id. at H8590.  

The Senate and House bills that had been passed -- S.  
1662 and the text of H.R. 7187 as H.R. 3809 -- were not re
ferred to a House-Senate conference; instead, in order to expe
dite the legislation, the Senate Committee on Energy and Natu
ral Resources introduced an amended version of the House-passed 
bill. 128 Cong. Rec. S15621, S15639-42, S15669 (daily ed.  
December 20, 1982). On December 20, 1982, the Senate passed 
this bill, and the House then agreed to the Senate amendments.  
Id. at S15670, H10525.

-9-
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The Senate bill amended Section 134, but only to add 
a restriction on the use of the hybrid procedure; the hybrid 
procedure was prohibited in proceedings to expand onsite fuel 
storage by the use of new technology. Id. at S15643-44. How
ever, debates on this amendment once again stressed that the 
purpose of Section 134 was to expedite: 

Section 134 of the McClure substitute amend
ment to H.R. 3809 provides for an abbrevi
ated, legislative-type hearing to procede the 
normal full adjudicatory hearing. The pur
pose of the abbreviated hearing is to speed 
up the licensing of onsite storage expansion.  
A full hearing would only be necessary if it 
were determined that a "genuine and substan
tial dispute of fact" exists; that such dis
pute could be resolved in a full adjudicatory 
hearing; and that the decision of the Commis
sion is likely to depend in whole or in part 
on the resolution of the dispute. The 
criteria by which the Commission may decide 
that a full adjudicatory hearing is necessary 
is extremely narrow.  

Id. at S15644 (statement of Sen. Mitchell).  

Thus it is indisputable that the intent of Congress 
in enacting Section 134 of the NWPA was to expedite the licens
ing of expanded onsite storage. Congress perceived an expe
dited licensing procedure as essential if powerplant operators 
were to bear the burden of supplying sufficient interim storage 
capacity. As we discuss below, neither Option 1 nor Option 2, 
as proposed by the Commission addresses this clear legislative 
intent.  

OPTION I 

EEI/UNWMG strongly opposes Option 1. The procedure 
set forth in Option 1 is inconsistent with the NWPA. For exam
ple, Option I is not optional and therefore does not comply 
with the statutory mandate that an opportunity for oral argu
ment be provided at the request of any party. 42 U.S.C.  
6 10154(a) (1983). Moreover, not only does the procedure pro
posed in Option I fail to satisfy the clear legislative intent
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-- to expedite the licensing process and hence the expansion of 
onsite spent fuel storage capacity -- but in our view it is 
likely to lengthen the process.  

We provide a section-by-section analysis of Option 1 
in Attachment B hereto. Briefly, we have the following specif
ic concerns with respect to Option 1. It eliminates contention 
pleading requirements. Thus, discovery is wide-open to any 
"issue" which an intervenor may wish to raise. Indeed, the 
Commission admits "discovery will be somewhat broader than 
under existing practice." 48 Fed. Reg. at 54501. Also, 
Option 1 eliminates the traditional "one good contention" rule 
for party status. The implied corollary is that an intervenor 
remains a party to a proceeding even if all its allegations are 
summarily resolved. Finally, Option 1 permits cross
examination during the oral argument and calls for formal find
ings and conclusions. This procedure far exceeds "oral argu
ment" and borders on formal adjudication; and it implies that 
all issues which are not designated for adjudication must be 
decided by the Licensing Board, whereas disaissal might be ap
propri ate.  

Presumably the benefit the Commission believes would 
result from the hybrid procedure proposed in Option 1 is the 
disposition of most if not all issues after oral argument, thus 
avoiding or narrowing the scope of a hearing. Yet, as noted by 
the Ad Hoc Committee for Review of Nuclear Reactor Licensing 
Reform Proposals on the Proposed Nuclear Licensing Reform Act 
of 1983: 

[In general, the major delays associated 
with public hearings are attributable to the 
time devoted to getting to the public hearing 
and to the time required 'to obtain decisions 
following the public hearing. With rare ex
ceptions, the public hearings theselves -
even with protracted cross examination -
have not been a material schedule factor in 
the overall public hearing process.  

Report of the Ad Hoc Committee for Review of Nuclear Reactor 
Licensing Reform Proposals on the Proposed Nuclear Licensing 
Reform Act of 1983 (December 15, 1982), at 14. We submit that 
Option 1 would allow an intervenor intent on delay ample oppor
tunity to bog down the process with unbridled discovery, an
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untried and unduly formal oral argument procedure, and the pos
sibility of a hearing in any event on some issues after this 
process. Indeed, often licensees, when the schedule for ob
taining a license amendment is crucial, avoid filing motions 
for summary disposition of issues in a proceeding -- even where 
the result almost surely would be favorable -- in order to 
avoid the delay in getting to hearing and to a decision. The 
unanimous judgment of attorneys representing utility members of 
EEI/UNWMG is that Option 1 would lengthen the process, and 
would thus utterly fail in achieving Congressional purpose.  

OPTION 2 

Option 2 is much preferable to Option 1. The normal 
rules for the pleading and admissibility of contentions apply, 
and this procedure ensures that only specific, controverted 
matters are referred to the hybrid procedure.3/ In addition, 
the one good contention rule remains in effect and allows the 
dismissal of intervenors who fail to advance litigable issues.  
Also, Option 2 makes the hybrid procedure optional, consistent 
with the Act, and conforms more closely to the procedures pre
scribed by the Act. In particular, Option 2 does not authorize 
cross-examination during oral argument.  

On the other hand, not all of the problems in Option 
1 are eliminated in Option 2. The Commission ignored the invi
tation from Congress to fashion expeditious rules of discovery 
particularly applicable to this type of proceeding. Option 2 
places no time limits on discovery, and specific limits are ab
solutely essential if the hybrid procedure is to expedite the 
licensing process. See 6 2.749a(b). Also, like Option 1, Op
tion 2 does not provide for prefiled sworn testimony and writ
ten submissions, and the prefiling of this material would per
mit the parties to better prepare for oral argument. Id.  
Similarly, Option 2 does not make it clear that the "written 
submissions" which may be relied upon refer to sworn written or 
documentary material admissible as evidence. Id. In addition, 
like Option 1, Option 2 provides that the presiding officer 

I/ To the extent there may be some ambiguity in the wording 
of Option 2, we have proposed clarifying language which makes 
it clear that the oral argument procedure is available only for 
disposition of contentions previously admitted.
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shall only consider those facts and data submitted in the form 
of sworn testimony or written submission. Id. This provision 
may inappropriately preclude official notice and is inconsis
tent with the Act. See discussion of Option 1, 1 2.1105(b) at 
Attachment B. Finally, Option 2 calls for a decision supported 
by formal findings and conclusions on issues not designated for 
adjudication.  

Although EEI/UNWMG finds Option 2 preferable to Op
tion 1, it cannot support Option 2 in its present form. Option 
2 merely replaces one summary disposition procedure with anoth
er (albeit with an improved standard) and therefore does rela
tively little to expedite the licensing process. For that rea
son, it ignores the clear intent of the NWPA and squanders the 
opportunity to develop an innovative and efficient hearing pro
cess for licensing spent fuel storage technologies. According
ly, EEI/UNWMG strongly recommends adoption of the additional 
procedures discussed below. Attachment C hereto sets forth the 
actual text of our proposed modifications and additional provi
sions to be incorporated with Option 2.1/ 

Additional Changes to the Commission's Rules to 
Implement Congressional Intent in Enacting 

Section 134 of the NWPA 

To remedy the problems discussed supra with respect 
to Option 2, EEI/UNWNG proposes certain changes to the proposed 
Section 2.749a. These changes include: 1) amending subsection 
(b) to clarify the evidentiary nature of "written submissions;" 
2) amending subsection (b) to require the prefiling of sworn 
testimony and written submissions; 3) amending subsection (b) 

&/ While not part of the proposed rule, EEI/UNWMG strongly 
endorses the Commission's strict interpretation of the "Sholly 
Amendment" as it applies to applications for expansions of 
onsite spent fuel storage technologies. See 48 Fed. Reg. at 
54500, note 1. We anticipate that license amendments to permit 
spent fuel storage expansions generally will not involve a 
"significant hazard* consideration and such license amendments 
can be issued immediately. Thus, the expedited procedures that 
we proposes here are in all parties' interests, particularly 
where the hearing process is available only subsequent to the 
issuance of the license amendment.  

-13-
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so that official notice is not inadvertently precluded; 4) 
amending subsection (c) so that the presiding officer is autho
rized to dismiss issues; and 5) amending subsection (c) and 
deleting subsection (f) to eliminate formal findings. See At
tachment C at 3-5.§/ 

EEI/UNWMG also believes that the Commission must ad
dress the question of procedural reform, consistent with Sec
tion 134, that will meaningfully expedite the licensing pro
cess.W/ In this regard, in addition to the modifications to 
Option 2 proposed above, we propose that Commission 

(1) adopt a threshold prima facie test for 
admission of a contention; 

(2) limit discovery to the scope of admitted 
contentions and no more than two rounds, to 
be completed during a period established by 
the presiding officer not to exceed ninety 
days; and 

(3) establish by rule criteria to be consid
ered by a Board, after hearing oral argument 
pursuant to the Option 2 procedures, in de
termininq whether a contention should be lit

K> igated in an adjudicatory proceeding.  

A. Contentions 

The present rules governing admissibility of conten
tions, which require the party offering a contention simply to 
state the basis for the contention with reasonable specificity, 
is inappropriate for proceedings involving expansions of onsite 

§/ A number of clarifying changes have also been proposed to 
Section 2.749a. For example, EEI/UNWMG proposes changing the 
words "mattersO and "issues* to "contentions, since Section 
2.749a applies to admitted contentions.  

_ Such procedural reforms as we propose here may or may not 
be appropriate for consideration in the broader context of 
overall licensing reforms. That issue is not addressed here.  
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ATTN: Mr. James Scarola 

Vice President - Harris Plant 
Shearon Harris Nuclear Power Plant 
P. 0. Box 165, Mail Code: Zone I 
New Hill, NC 27662-0165 

SUBJECT: NRC INSPECTION REPORT NO. 50-400/19-12 

Dear Mr. Scarola: 

This refers to the inspection conducted on November 15 -19 1999, at your Harris facility. This 

was a special team inspection covering activities related to the planned expansion of the 

Shearon Harris spent fuel pool. The objectives of this Inspection were to assess the 

implementation of the construction quality assurance program in construction of the C and D 

spent fuel pools, evaluate the alternate weld inspection program, and evaluate the plans for 

commissioning of the equipment for the C and D spent fuel pools (SFP).  

The inspection found that CP&L had a comprehensive program to control. Inspect, and 

document welding at the time of original plant construction in accordance with Section III of the 

ASME Boiler and Pressure Vessel Code, and NRC requirements. The Inspection also found 

that the alternate weld inspection program was adequate to provide assurance that the welds for 

which documentation was missing, met design requirements. The program for commissioning 

of the C and D SFP equipment will be examined In an Inspection tentatively planned for January 

24 - 28, 2000. No violations of NRC requirements were identified during the inspection.  

In accordance with 10 CFR 2.780 of the NRC's "Rules of Practice," a copy of this letter and its 

enclosures will be placed In the NRC Public Document Room.  

Sincerely,.., 

,erryy D. Landis, Chief 
Engineering Branch 
Division of Reactor Safety 

Docket No. 50-400 
Ucense No. NPF-63 

Enclosure: NRC Inspection Report 

c=wlencl: (See page 2) 

cc w/enCl:

I

i



CP&L

cc wlencl: 
Terry C. Morton. Manager 
Performance Evaluation and 
Regulatory Affairs CPB 9 

Carolina Power & Ught Company 
Electronic Mail Distribution 

Chris L. Burton 
Director of Site Operations 
Carolina Power & Light Company 
Shearon Harris Nuclear Power Plant 
Electronic Mall Distribution 

So Clark 
Plant General Manager-Harris Plant 
Carolina Power & Light Company 
Shearon Harris Nuclear Power Plant 
Electronic Mail Distribution 

Donna B. Alexander. Manager 
Regulatory Affairs.  
Carolina Power & Light Company 
Shearon Harris Nuclear Power Plant 
Electronic Mail Distribution 

Johnny H. Eads, Supervisor 
Ucensing/Regulatory Programs 
Carofina Power & Light Company 
Shearon Harri Nuclear Power Plant 
Electronic MaN Distnrbution 

Wliam D. Johnson 
Vice President & Corporate Secrstary 
"Carolina Power & Light Company 
Electronic Mall Distribution 

John H. O'Neill, Jr.  
Shaw, Pittman, Potts & Trowbridge 
2300 N. Street, NW 
Washington, DC 20037-1128

(cc wlend cont'd - Sea page 3)

2



3CP&L 

(cc wlend cont'd) 
Mel Fry, Director 
Division of Radiation Protection 
N. C. Department of Environmental 
Commerce & Natural Resources 

Electronic Mall Distribution 

Peggy Force 
Assistant Attorney General 
State of North Carolina 
Electronic Mail Distribution 

Public Service Commission 
State of South Carolina 
P. O. Box 11649 
Columbia, 8C 29211 

Chairman of the North Carooina 
Utilities Commission 

P. 0. Box 29510 
Ralelgh. NC 27626-0510 

Robert P. Gruber 
Executive Director 
Public Staff NOUC 
P. 0. Box 29520 
Raleigh. NC 27626 

Vernon Malone, Chairman 
Board of County Commissioners 
of Wake County 

P. 0. Box 550 
Raleigh, NC 27602 

Richard H. Givens, Chairman 
Board of County Commissioners 
of Chatham County 

Electronic Mail Distribution



U. S. NUCLEAR REGULATORY COMMISSION 

REGION II

Docket Nos.: 50-400 

Ucense Nos.: NPF-63 

Report Nos.: 50-400/69-12 

Licensee: Carolina Power & Light Company (CP&L) 

Facility: Shearon Harris Nuclear Power Plant, Unit I 

Location: 5413 Shearon Harris Road 
New Hill, NC 27582 

Dates: November 15- 19, 1999 

Team Leader. J. Lenahan, Senior Reactor Inspector 
Engineering Branch 
Division of Reactor Safety 

Inspectors: B. Crowley, Senior Reactor Inspector 
K. Heck, Quaity Assurance Engineer. NRR 
D. NaUlock, Materials Engineer, NRR 

Approved By: Keny D. Landis, Chief 
Engineering Branch 
Division of Reactor Safety



SUMMARY OF FINDINGS

Shearon Harris Nuclear Power Plant 
NRC Inspection Report 50-400/99-12 

The fuel pool cooling systems are described In Section 9.1.3 of the licensee's Updated Final 
Safety Analysis Report (UFSAR). The design basis for pools A and B, which support the 
operation of Unit 1. is Identical to that for pools C and D. Because these pools are located in a 
single building and major system components needed to be installed during the early phase of 
construction, procurement and installation of the major system components for all four spent fuel 
pools was performed concurrently, In the late 1970s and early 1980s. In a letter dated 
December 23, 1998, the licensee requested an amendment to the Shearon Harris facility 
operating licensee to place spent fuel pools (SFP) C and D in service to increase the onsite 
spent fuel storage capacity. The licensee is currently operating and storing fuel In the A and B 
SFP. The majority of the C and D SFP were completed prior to 1982 during plant construction.  

During preparation of the plans for completion of the C and 0 SPF, the licensee discovered that 
documentation for 52 welds on ASME Class Ill piping had been inadvertently destroyed. The 52 
welds were 40 piping welds and 12 welded attachments for pipe hangers (lugs). The 40 piping 
welds included 16 spent fuel system welds which are embedded in concrete, 22 accessible 
spent fuel system felds, and 3 accessible component cooling system welds. Three of the 
accessible spent fuel system welds were subsequently removed and replaced with new welds, 
resulting in 37 piping welds with missing records. The most signifcant missing documents were.  
the weld data reports (WDRs) for each of the welds. In order to demonstrate the weld quality for 
the welds with missing documentation, the licensee developed and implemented an alternative 
Inspection program.  

This special inspection included a review of the construction quality assurance (QA) and quality 
control (QOC) program; the original construction QNfQC records; the licensee's alternative 
inspection program for welds with missing Q/AQC records; the engineering service requests 
prepared to complete the C and D SFP; a walkdown inspection of the accessible C and D SPF 
components; and the licensee's program for commissioning of the C and D SFP. The 
Inspectors used Temporary Instruction (TI) 25151143 for guidance during this inspection.  

The Inspection found that the licensee had a comprehensive program to control, Inspect, and 
document welding at the time of original constructon In accordance with Section III of the ASME 
Boiler and Pressure Vessel Code, and NRC requirements. The inspection also found that the 
licensee's alternative weld Inspection program was adequate to provide assurance that the 
welds for which documentation was missing, met design requirements. The licensee's program 
for commissioning of the C and D SFP equipment should ensure that existing equipment meets 
design requirements and will perform Its design function. An Inspector Followup Item (IFI) was 
opened to Inspect Implementation of the equipment commissioning process. No violations were 
identiffied.
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REPORT DETAILS 

1. REVIEW OF THE LICENSEE'S CONSTRUCTION QUALITY ASSURANCE PROGRAM 

1.1 Review of Quality Assurance and Quality Control Procedures 

Insoection Scoo_ 

The inspectors reviewed Quality Assurance (QA) and Quality Control (QC) procedures that 
Implemented the OA program requirements during construction.  

Observations"nd Fin s 

The inspectors reviewed the licensee's ASME Quality Assurance Manual for the Construction of 
the Shearon Harris Nuclear Power Plant transmitted to NRC by letter dated dated April 30, 
1999. This Manual'described the quality assurance program that implemented the quality 
assurance requirements of ASME Boiler and Pressure Vessel Code, Seton Ill. Division 1, 
Nuclear Power Plant Components, and applicable Federal, State and local regulations and 
codes. The Manual was applicable to fabrication and construction of ASME components which 
include the A, B, C and 0 spent fuel pools.  

The inspectors reviewed the Implementing QA and QC procedures listed below which controlled 
activities relating to weld quality. The procedures revisions were applicable to the time during 
1979-1981 when the major weld activity for construction of the spent fuel pools occurred.  
Procedures reviewed were as follows, 

Number. Revision J 

CQA-1. Rev. SPersonnel Training and Qualification 
CQA-2. Rev. OQA Document Control 
CQA-4, Rev. 5QA Records 
COA-8, Rev. 3Material Issue Surveillance 
CQA-12. Rev. 0 Mechanical Equipment Installation Monitoring 
CQA-14. Rev. 0 Application and Control of ON Type Symbol Stamps 
CQA-15. Rev. 0 Assignment and Control of National Board Serial Numbers 
CQA-16. Rev. 0 Preparation and Submittal of ASME Code Data Reports 
CQA-18, Rev. 0 Control of Site FabricationlModification of Piping Subassemblies 
CQA-20, Rev. 0 Surveillance of Contractor Welding and Related Activities 
CQA-22, Rev. 0 Welding Activity Monitoring 
CQA-24, Rev. 0 Procurement Control 
CQA-28, Rev. 0 QA Surveillance 
CQA Appendix A Quality Assurance Forms 
CQC-2, Rev. 3Nonconformance Control 
CQC-4. Rev. 3Procurement Control
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CQC-6, Rev. O(Receiving inspection 
CQC-O, Rev. 3Storage Control 
CQC-10, Rev. 0 Cleanness Control 
CQC-12, Rev. 0 Mechanical Equipment Installatfion Control 
CQC-13, Rev. 0 Concrete Control 
COC-IG, Rev. 0 Weld Control 
CQC-20. Rev. 0 Post-Weld Heat Treatment Control 
CQC-22. Rev. 3 Hydrostatic Test Inspection 
CQC-23, Rev. 0 Systems Turnover 

The procedures were consistent with the CP&L GA program, established by the ASME OA 
Manual and NRC requirements, and defined specific process requirements in sufficient detail to 
provide for QNVQC control of welding activities.  

A detailed review was performed for procedures CQC-19,. Weld Control; CQC-22, Hydrostatic 
"Test Requirements: and CQC-1 3, Concrete Control. This review was directed toward 
determining an alternate method to ascertain the quality of the field welds for which certain 
records were missing. These procedures are descrbed below.  

Weld Control 

CQC-19 assigned the Welding QANQC Specialist the responsibility for. review and 
verification of data and designated hold points In the Weld Data Reports (WDRs); 
ensuring completed WDRs for code welds were forwarded to the Authorized Nuclear 
Inspector (ANQ) for review;, supervising the OC Inspectors In the performance of weld 
inspections; and monitoring activities related to welding. QC Inspection personnel were 
trained and qualified in accordance with CQA-1. The SFP field welds, which were ASME 
Code Class 3 welds, were documented on a WDR, reviewed and approved by the 
Welding QA/QC Specialist, and reviewed for acceptance by the ANI. The ANI performed 
an independent third party review. The responsibilities of the Welding QA/QO Specialist 
and QA inspection personnel were sufficiently defined to provide reasonable assurance 
that the quality of the completed field welds were in compliance with applicable ASME 
Code requirements. After the documentation of a field weld was determined to be 
acceptable, pertinent documents were assembled and the package was transmitted to 
GA Records In accordance with CQA-4.  

Hydrostatic Test Insipectin 

CQC-22 established the requirements for performing hydrostatic test inspections to 
ensure that hydrostatic tests were performed in accordance with approved procedures 
and specifications. The Mechanical QA Specialist was responsible for verifying that the 
documentation for the piping was completed prior to performance of the hydrostatic test.  
This included verification that field welds within the scope of a hydrostatic test had been 
satisfactorily completed, Inspected, and accepted. The Mechanical GA Specialist was 
also responsible for peformance of the leak inspection during hydrostatic testing. OC 
inspection personnel also witnessed the test, The responsibilities of the Mechanical OA 
Specialist and QC inspection personnel were sufficiently defined to provide assurance
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that the quality of hydrostatic testing was in compliance with applicable procedures and 

specifications. After the documentation for a hydrostatic test had been accepted by the 

ANl.. the pertinent documents were assembled and reviewed by the Mechanical QA 

Specialist, who verified that manufacturingflabrication records for components within the 

boundaries of the test had been received and accepted and that there were no open 

nonconformances on any of the components.  

CQncrete Placement 

CQC-13 and Construction Procedure WP-05, Concrete Placement, established the 
requirements for assuring'all work activities In the area affected by a concrete pour were 

completed prior to placement of concrete. A prerequisite to placement of concrete was 

the completion of a Concrete Placement Report, which signified that all activities In the 
affected area had been satisfactorily completed such that access to the area to be 
covered with concrete was no longer required. When specific crafts completed their 
work, the appropriate Craft Superintendent signed off the Concrete Placement Report, 
signifying that a particular activity, such as mechanical, electrical, cadwelds.  
nondestructive examination, or cleanup, was complete and ready for the concrete pour.  
This sign-off was required by all Craft Superintendents, whether or not they had work in 

the particular placement, as a safeguard against omissions. After sign-off by the Craft 

Superintendents, Field Engineering signed the Concrete Placement Report, verifying that 
required design attributes, such as the correct location and anchoring of embedded 
conduit, grounding, inserts, sleeves, piping, and plumbing, were complete and correct.  
When all the crafts had completed their work, the Construction Inspector signed the 
report. signifying that all work had been Inspected and approved. Subsequently. Quality 
Control and Quality Assurance signed the report signifying that all of their oversight 
activities were completed and that the items to be embedded in the concrete were in 
compliance with applicable requirements. Finally, after all required disciplines, QA, 
Construction Inspector and design approval slgn-offs were completed, the Area 
Superintendent authorized concrete placement activities to proceed. The completed 
Concrete Placement Report was transmitted to QA Records in accordance with CQA-4.  

Conclusions 

The QA/QC procedures in effect at the time of construction of the SFP provided comprehensive 
control of welding and other construction activltes. The procedures provided holdpoints to 
assure welding was completed in accordance with ASME and NRC requirements prior to 
proceeding beyond a point wherein any nonconformances could be resolved. These included a 
detailed review of weld documentation to assure the welds-were completed In accordance with 
technical requirements, and that the welds were inspected and tested prior to being subjected to 

a hydostatic pressure test. For welds which were to be embedded In concrete, completion of 
the Concrete Placement Report provided an additional holdpoint to assure the welds were 
satisfactory prior to placement of concrete. The ANI provided an Independent third party review 
of the ASME welding program.
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1.2 Review of Welding Process Control Procedures 

Inspecon Scope 

The inspectors reviewed original construction welding process control procedures, which were 
In effect at the time the existing Fuel Pools VC and "D" equipment and piping were Installed, as 
detailed below.  

Observations-and Findinas 

The welding control procedures listed below were reviewed to veri"y that a quality assurance 
program was in place at the time of Installation of Fuel Pools OC" and "D" piping to ensure that 
pipe welding was accomplished in accordance with applicable Code requirements. The 
procedure revisions were those applicable when the welding activities for the fuel pools were in 
progress. Procedures reviewed were as follows: 

MP-01, Revisions 3, 6, 6, and 7, Qualifying of Welding Procedures 

MP-02. Revision 4, Procedure for Qualifying Welders and Welding Operators 

MP-03. Revisions 1, 3. and 4, Welding Material Control 

MP-06, Revisions 3, 4, and 5, General Welding Procedure for Carbon Steel Weldments 

MP.07, Revisions 3 and 4. General Welding Procedure for Stainless Steel Nickel Base 
and Nonferrous Weldments 

MP-09, Revisions 1, 9, and 10, Welding Equipment Control 

MP-1 0, Revisions 2 and 3. Repair of Base Materials and Weldments 

MP-1 1, Revisions 3, 4, and 5, Training and Qualification of MetaliurgicalyWelding 
Engineering and Support Personnel 

MP-12, Revisions 1. 2, and 3, Control of Special Welding Materials for BOP and Welding 
Material for Non-Permanent Plant 

MP-13, Revisions I and 2. Welder Qualification for Areas of Umited Accessibility 

The procedures provided detailed control for all aspects of the welding process, Including 
qualification of procedures and welders, control of welding materials, control of welding 
variables, and quality documentation for each weld.
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Conclusions 

At the time of original construction of the existing fuel pool cooling system piping, a 
comprehensive welding program was in place to control and document pipe welding in 
accordance with Section Ill of the ASME Boiler and Pressure Vessel Code.  

2. REVIEW OF CONSTRUCTION QAIQC RECORDS 

2.1 Review of Hydrostatic Tpst Reports 

Inspection Scope 

The inspectors reviewed the records documenting the results of hydrostatic testing performed 

on the piping welds embedded In the C and D fuel pool concrete.  

Observations and Findinas 

The Inspectors reviewed the records which documented completion of hydrostatic testing in 
accordance with WP-1 15 and the licensee's quality assurance program. Records examined 
were for the following C and D fuel pool embedded piping welds numbers : 2-SF-1-FW-1. -2. -4, 
& -5; 2-SF-149-408; 2-SF-143-512, 513, & -514; 2-SF-144-FW-516, -516. & -517: and 2-SF
159-FW-51a & -519. These records were documented on CP&L form QA-26, pages one and 
two of wo, Hydrostatic Test Records. Information on the data sheets included the hydrostatic 
test boundaries (welds tested), the piping design pressure, test pressure, the test medium and 
test temperature, test data, and the test results. The test prerequisites required that the 
mechanical QA specialist verify that all required piping documentation was completed, and that 
all required weld documentation was completed. The Inspectors verified that the hydrostatic test 
records specified that all weld records were completed, and that the welds were accepted by the 
quality assurance group prior to start of the hydrostatic test. The inspectors also verified that 
the records had been signed by the ANI. The hydrostatic test records for the above welds 
showed that all welds were tested to a minimum of 26 percent above design pressure and that 
all welds met the test acceptance criteria. The licensee did not retain copies of the form QA-26 
for embedded weld numbers 2-SF-8-FW.65 & -6. However, in response to questions during 
construction regarding hydros'atic testing of the welds attaching the liner plate to the piping 
spool pieces, the licensee Initiated Deficiency and Disposition Report (DDR) 794. Resolution of 
this DDR included documentation of the dates various welds were hydrostatically tested. The 
dates the welds for piping spool pieces were hydrostatically tested (July 19, 1979 and July 24, 
1979) were listed In the DDR responsie. These included weld numbers 2-SF-8-FW-65 & 66.  
The Inspectors concluded that the documentation for DDR-794 provided evidence that weld 
numbers 2-SF-8-FW-65 & 66 were subjected to hydrostatic testing In accordance with WP-1 15 
and the licensee's quality assurance program.
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Conclusions 

The hydrostatic test records documented that the embedded welds were subjected to 
hydrostatic testing, and met tie test acceptance criteria. The records also provided evidence 
that the welds were completed, inspected and documented In accordance with the licensee's 
quality assurance program. The hydrostatic test records provide evidence that the WlDRs were 
reviewed prior to performance of the hydrostatic tests.  

2.2 Review of Concrete Placement Reports 

Inspeclion Scooe 

The Inspectors reviewed the concrete placement records for spent fuel pools C and D which 
documented that all work and preparations for the concrete placements were completed and 
that all required inspections had been completed prior to placement of concrete.  

Observation and F-rMcnos 

Prior to placement of concrete, a concrete placement report was completed to document that all 
work activities have been completed In a particular area (slab, column, wall, etc) and that the 
concrete placement could proceed. The Inspectors reviewed drawing numbers SK A-G.0126, 
South Fuel Pool Area of FHB Isometric, and SK A-G-0125, FHB Isometric North Fuel Pool Units 
2 & 3, to determine the concrete placement numbers which contained the embedded piping for 
the C and D fuel pool cooling system. This review showed that the piping had been Installed in 
the following C & D fuel pool placement numbers: wall placements W-255-7. W-261-7, -7A, -9. 
10, and -11, W-281-10, -16, -17, and .18. and slab placements SL-246-3 and SL-246-4. The 
Inspectors reviewed the placement report for the above listed placement numbers and verified 
that the placement reports had been properly completed and signed prior to placement of 
concrete. The Inspectors verified that the mechanical embed/piping had been signed in 
accordance with CP&L procedure WP-05. The acceptance criteria noted on the placement 
reports for mechanical embed/piping was CP&L procedure WP-102, Installation of Piping.  
Procedure WP-102 required that a verification be performed to assure that all piping was 
installed as per the design drawings. Additional requirements referenced by procedure WP-102 
were that hydrostatic testing of piping to be embedded in concrete was to be completed in 
accordance with CP&L procedure WP-1 15, Hydrostatic Testing of Buried or Embedded Piping.  

Conclusions 

The concrete placement reports provide evidence that the piping embedded In the concrete was 
inspected and tested In accordance with the requirements of the ficensee's construction quality 
assurance program prior to concrete placement. These requirements Included verification that 
the welding was completed in accordance with applicable procedures, and that documentation 
such as WDRs were completed and reviewed prior to the concrete placement.
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2.3 Review of ASME Documentation 

lnspgction Scope 

The Inspectors reviewed completed documentation required by the ASME Boiler and Pressu're 
Vessel Code for the fuel pool cooling systems.  

Ob.e-ation enAd FIndings 

10 CFR 50.55, "Codes and standards,' requires that systems and components of pressurized 
water-cooled nuclear reactors meet certain requirements of the ASME Boiler and Pressure 
Vessel Code. The fuel pool cooling systems for for SFP A, B, C, and D are classified as ASME 
Code Section Ill. Division 1, Class 3 systems. The applicable edition of the ASME code Is 
Section Il, 1074, Winter 1976 Addenda.  

Subsection NA of Section III addresses "General Requirementso: Subsection ND addresses 
requirements for "Class 3 Cornponentso. Subsection NA-8420, "Report Form for Field 
Installation,' required that Installation welds be verified on Data Form N-5, which includes 
attestation of the qiiality of the weld process and specification data for the weld filler material.  
The weld process was witnessed at several specified check points by a Quality Assurance 
inspector, the Authorized Nuclear Inspector had the option to witness any check point and 
verified the completed weld data report prior to closure.  

The licensee's amendment request, submitted by letter dated December 23, 1998, states that 
certain records, notably piping isometric packages for field Installation of the completion portion 
of SFP C and D. were Inadvertently discarded. Subsection NA-8416, "Piping Systems" of the 
Code requires completion of N-6 forms for each piping system, which Includes weld data 
records attesting to the quality of the weld process and weld material certification. Because 
these records have been lost, the SPF C and D cannot be certified as an N-stamp system.  

Since piping welds for 5FP A and B were completed during the same time frame as those for 
SFP C and 0. and by the same group of welders, it is reasonable to expect sinmlar quality of the 
N-6 data packages for both units. Therefore, the N-5 package for Pools A and B were 
examined. The N-S forms were induded as part of the N-3 package, which was submitted upon 
completion of Unit I to the ASME National Board, the enforcement authority having jurisdiction.  
The N-3 form listed the components Including interconnecting welds and the data reports for a 
facility. The summary N-3 package for Unit I was examined by the inspectors..  

Subsection NA-8400 Identifies the reporting requirementa for various components, Including 
valves and pumps, parts and appurtenances, pipe subassemblies, and piping systems. Only the 
reporting requirements for 49 field welds cannot be met. The inspectors randomly selected data 
packages for two C and 0 6FP components: a pump (26-SB) and a strainer (3-SF-53-6A-2).  
The data package for the pump Included a Certificate of Compliance, a Manufacturers Data 
Report (NPV-1), material certification, hydrostatic test reports, performance test reports, welding 
ticket records, dimensional Inspection records, a cross-sectional drawing, and an as-built 
drawing. The data package for the strainer included an ASME Code data report, a Certificate of
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Conformance, liquid penetrate reports, a product quality control check list, material test reports, 

an Inspection and test report, dimensional Inspection records, and sequence traveler.  

Condusions 

The ASME N-3 and N-S data packages for Unit I and the ASME data packages for two SPF C 

and D components reviewed by the inspectors were determined to be complete and satisfactory 

and provided an Indication that the licensee documented construction of the SFP in accordance 
with ASME requirements.  

2.4 Review of Audits of ASME QA Program Implementation 

Inspection Scoe 

The inspectors randomly selected an audit of ASME QA program Implementation for review.  

Observations and Findirni 

CP&L corporate audits were conducted of the ASME QA Program Implemented at Shearon 
Harris. The Inspectors retrieved a listing of these audits from the licensee's data base and 
noted that eight such audits had been conducted during the period from March 10, 1079 through 
February 19, 1982. From these audits, the Inspectors randomly selected audit QAA/170.6 for 
review. QAPJ170-6 was conducted at the Shearon Harris site on September 21-29, 1981. The 
inspectors reviewed the audit checklist, the audit report containing the findings end concerns, 
the memoranda describing the corrective actions for each Identified deficiency, ahd the QA 
closure documentation. The audit report concluded that the Shearon Harris Construction, 
Nuclear Plant Engineering, and QA Program adequately met ASME code requirements except 
for eleven findings and sixteen concerns. The identified deficiencies were typically associated 
with procedural and training requirements and indicative of careful review by the auditors. The 
inspectors reviewed the corrective actions and found them reasonable and appropriate. All 
corrective actions were implemented and determined to be satisfactory by the licensee'sQuality 
Assurance organization within four months following the audit.  

Conclusions 

The audit report showed that the licensee's QA program Implemented the ASME program and 
NRC requirements during construction.  

2.5 Review of Vandor ASME QA Program Implementation 

Insoection Scone 

The Inspectors reviewed an audit of a vendor supplying Code equipment for compliance with 
ASME requirements.
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Observetions and Findins 

The inspectors reviewed CP&L corporate audit QAAf702-1, conducted at the fabrication facility 
of Southwest Fabricating & Welding Company, Inc., a supplier of piping spoof pieces for the four 

spent fuel pools at Sheamn Harris. The audit was conducted on May 22-23, 1974, in order to 

appraise the the manufacturing faclity and quality assurance program to adherence to 

purchase order requirements, Including applicable Articles of Section III of the ASME Boiler and 

Pressure Vessel Code and the requirements of 10 CFR 50, Appendix B. OQuality Assurance for 
Nuclear Power Plants. The audit report concluded that the vendor's quality system, as defined 
In its QA Manual was adequate to meet the intent of the requirements Imposed by the purchase 
order. The audit report Identified six findings requiring corrective action. The Inspectors 
reviewed the audit checklist and the audit report containing the findings. The Inspector also 
reviewed the corrective actions taken by the vendor and the QA closure documentation. Based 
on this review, the inspectors determined that the deficiencies were relatively minor and 
administrative In nature and that the corrective actions were appropriate. All actions were 
determined to be satisfactory by the CP&L Quality Assurance organization within three months 
of the audit with exception of an Issue related to training and quarification of audit personnel.  
This issue was held' open pending resolution ofa related draft ANSI standard and closed 
satisfactorily in December, 1974.  

Conclusions 

The vendor audit report showed that the licensee's QA program implemented the ASME 
program and NRC requirements for performance of vendors during construction.  

2.6 Review of QAIQC Related Reports 

Inspection Scope 

The inspectors reviewed a random sample of QA/QC related reports to assess the effectiveness 
of the site QA1QC program in identifying and resolving problems associated with SFP welding 
activities.  

.Obseraatonls and Finding•s 

Reports documenting results of QAOQC activities were reviewed by the inspectors to assess the 
effectiveness of the QANQC program. The reports selected for review covered the period when 
welding activities were In progress on the piping from 1979 to 1982. The records reviewed 
include Deficiency and Disposition Reports (DDRs), Nonconformance Reports (NCRs), and 
QA/QC monitoring and surveillance reports. DDRs for ASME Code components required the 
ANI to review, approve and sign the final disposition as acceptable. The following ODRs, which 
are listed in general categories assigned by the Inspectors, were reviewed:

Cateciorv DOR



12

Arc Strike 869,877, 895. 945 

Stamping 888, 889, 914, 945 

Holdpoint 829,1009 
Hydrostatic Test 783, 794 

The identified deficiencies were clearly Identified on the DDR and disposition of the deficiencies 
were appropriate. Concurrence with the disposition by the AN! and report closure by Quality 

Assurance was completed for all DDRs reviewed.  

Nonconformances (NCRs) were less significant Infractions of the OA program requirements (i.e., 

were less serious than DDRs). The following NCRs were reviewed and listed in general 

categories assigned by the inspectors.  

Cate~orvNCR 

Arc Strike WP-206 
Stamping W.027, W-096, W-103 
Hoidpoint W-207 
Welder Requirement WP-111, W-028 
Weld Status Report WP-278 

Documentation of the nonconforming condiVon was clear and corrective actions were 
appropriate. The.final disposition for each NCR was verified by the responsible OA Specialist.  

For completeness of review, the inspectors arbitrarily selected a sample of QA/QC reports which 

documented monitoring and surveillance of weld activities. These covered areas which Included 

material control, welding equipment, welder training and qualification, review of WDRs for 
accuracy and completeness, and compliance with weld procedures. The following QA/QC 
activity reports were reviewed and determined to be typical and expected for oversight of 
welding activities.  

WP62, WS79, WP56, W29, W86. WI 16, W124, W143, W199, W200. W285, W297.  

W322, W361, W355, W402, W429, W434, W456, W461, W462, W469, W475, OAS, 
0A8I, WS8O, OA146, GA150, QA16S. 0A215. QA294, 0A359, QA424. QA368, QA376, 
0A509. QA548, QASRC83116, QA55O, QA55t, 0A586, QA587, QA588, QA703.  
QA777, WS0G, W507, W506, W503, W767, W756, W750, QA16, 0A254, OASRC1 87, 
QASRC822660, QAIGS, W630, W560, W554, W544, W51G, W518, QA385. W8257, 
W225.  

Conclusions 

Based on review of the above DDRs, NORs, and reports documenting QC/QA activities, the 
inspectors concluded that inspection personnel actively monitored welding activities and 
processes for compliance with ASME Code and QA Program requirements. Deficiencies were 
accurately reported, corrective actions promptly taken, and appropriately resolved. All
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correcbve action documents reviewed were in compliance with the licensee's QA program and 

NRC requirements.  

3. SFP C AND D DESIGN CHANGES 

Inspection Scooe 

The inspectors reviewed the design changes prepared by licensee engineers to complete the C 

and D spent fuel pools.  

Observations and Findin•s 

The licensee Implements design changes in accordance with CP&L procedure EGR-NGGC

0005, Engineering Service Requests (ESR). This procedure -Implements the design control 

program required by 10 CFR 50, Apperdix B. The licensee prepared the following ESRs to 

complete the C and D spent fuel pools: 

- ESR 95-00425, Study Effort to Support Fuel Pool in Service Date.  

- ESR 99-00218, CCW Tie In to Heat Exchangers for North Pools 

The inspectors reviewed the EMRs. ESR 99-00218 was prepared for connecting the C and D 

spent fuel pool heat exchangers to the Unit I component cooling water system. During the 

inspection, the licensee was In the process of Installing piping and pipe supports required for the 

tie-in of the CCW system to the SFP C and D heat exchangers. The final tie in will not be 

completed unless NRC approval Is received for the fuel pool expansion. ESR 95-00425 was 

prepared to complete the C and D SFP piping, complete installation of equipment (pump motors.  

strainers, etc.), perform system pre-operational and startup testing, and revlse existing plant 

procedures to Incorporate the C and 0 SFP into the Unit I operating plant.  

The Inspectors reviewed the 10 CFR 50.59 safety evaluation, design Inputs, design evaluations, 

assumptions, and references, design verification documentation, and installation drawings and 

Instructions. The inspectors noted that the details for commissioning of the existing equipment 

were incomplete. The licensee initiated ESR 99-00416 to control the commissioning process.  

This Is discussed In the Section below. The requirements and procedures for preoperational 

and startup testing were also Incomplete. Discussions with licensee engineers disclosed that 

these procedures will be developed following those used for startup of Unit I (SFP A and B).  

The 10 CFR 50.59 evaluation concluded that this project Involved an unreviewed safety 
question which required NRC approval prior to completion and startup.  

Conclusions 

The ESRs were technically adequate and generally met regulatory requirements.

4.- EQUIPMENT COMMISSIONING
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Inspection SeCOo 

The inspectors examined the ficensee's maintenance and lay-up actions for the installed Fuel 
Pool V" and 'D' pipIng and equipment. In addition, plans for additional activities to ensure that 
equipment will meet all applicable requirements and be capable of performing its intended 
function were reviewed.  

Observations and Findino-s 

A significant portion of the Fuel Pool Cooling System and Component Cooling Water System 
piping and components for Fuel Pools VC and "D' were Installed during original construction in 
the late 1070s and early 1980s. As documented in section 26.6.0 of Engineering Service 
Request (ESR) Design Specification 95-00425, Revision 0, the equipment was never 
incorporated Intothe operating unit and has not been formally maintained under controlled 
storage since that time. The equipment was procured and installed to applicable quality 
assurance requirements. However, since the Installed equipment has been stored In-place 
without a formal storage and lay-up program, the licensee plans to implement an equipment 
commissioning or dedication process to ensure that the equipment will meet the applicable 
requirements and Wd capable of performing Its intended function in the completed design. In 
accordance with ESR 95-00425, which had not been approved and Issued at the time of the 
inspection, a Matrix of Commissioning Requirements is to be developed, which wigl define the 
requirements, Including any additional inspections and testing, for each component. At the time 
of the inspection, a preliminary matrix had been developed as part of ESR 95-00425 and ESR 
99-00416 had been initiated to further detail and manage the commissioning process. Although 
plans and some of the details for the process were included in ESR 95.00425, most of the 
details for each individual component were still being developed to be Included in ESR 99
00416. Based on discussions with responsible licensee personnel and review of ESR 95
00425. the commissioning process will consist of the following activities: 

Scove Development 

To develop the scope for the commissioning process, a field walkdown of the Installed 
equipment (mechanical, civil, instrumentation and control, and electrical) will be 
performed to compare the Installed equipment with the completed modification design 
and each Item in scope will be Identified and Individually dispositioned as part of ESR 99
00416.  

Document Review 

Quality documentation will be retrieved and reviewed to ensure that required quality 
assurance information Is available, complete and acceptable. The verified records will 
Include original procurement and field irstalfation records. The equipment installation 
records will be compared with field conditions to ensure that the installation as accepted 
has not been altered. If records are missing or deficient, an assessment will be 
performed to determine what can be accepted by virtue of retest or re-inspection, or by 
use of alteamte methods of verification.



15

_ n' nce Cieria 

The Equipment Commissioning Matrix will specify additional activities needed to ensure 

the required level of quality assurance because of the lack of formal storage and lay-up 

program since original equipment instahlaton, These activities will include: 

Field verification of equipment identification against procurement documentation 

with establishment of traceablity to Code Data Reports for code related 

equipment 

Physical inspectio6ns and testing as required to verify that lack of controlled 

storage conditions and regular maintenance has not caused any condition 

(corrosion, aging, etc.) adverse to quality.  

Physical Inspections and considerations necessary to ensure that plant activities 

since construction have not resulted in any conditions adverse to quality 

(scavenging of parts, introduction of foreign material, damage from personnel and 

equipment trafl', etc.).  

Although the equipment commissioning details for Individual equipment had not been 

finalized, some work had already been accomplished. The inspectors reviewed the 

following work requests (WRs) that had been issued: 

WR 98-AGAR1 - Disassemble and Inspect Valve 1CC-S1 2 
WR 98-AFJAI - Inspect Train A Spent Fuel Cooling Heat Exchanger 
WR 98.,AFJE1 - Inspect Train B Spent Fuel Cooling Heat Exchanger 
WR 98-AFJFI- Disassemble and Inspect Train A Spent Fuel Cooling System 
Strainer 
WR 98-AFJH1- Disassemble and Inspect Train B Spent Fuel Cooling System 
Strainer 
WR 98-AFIY1- Disassemble and Inspect Spent Fuel Pool Cooling Pump 2A 

WR 98-AFIZI- Disassemble and Inspect Spent Fuel Pool Cooling Pump 2B 

Disassembly and inspection had been completed for WRs O.-AGARI, 98-AFJAI. 98

AFJEI. GW-AFJHI. The other 3 WRs had not yet been worked. For inspection of the 

Heat Exchangers, the WRs only covered removing the end covers and Inspecting the 

tube side of the Heat Exchangers. The WRs indicated that a nitrogen purge had been 

maintained on the shell side of the heat exchangers. However, further investigation 

revealed that the use of the nitrogen purge had not-been Implemented until late 1991. in 

May of 1988, WRs 88-AMYH1 (Train A) and 88-AMYI1 (Train B) were issued to provide 

a nitrogen purge on the shell side of the Heat Exchangers. The WRs documented that 

the shell side of the Heat Exchangers had been open to the Fuel Building atmosphere.  

There was no indication how long the heat exchangers had been open. The 1988 WRs 

installing the purge were not worked until December 1991. Also, additional WRs 

documented a number of problems with low nitrogen purge on Train B Heat Exchanger 
In 1993. Based on the documented history of lack of control of the atmosphere on the 

shell side of the Heat Exchangers, the Inspectors questioned whether additional
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evaluations of the Heat Exchangers were needed. In response, the licensee indicated 

that further evaluations of the shell side of the Heat Exchangers will be performed as part 

of the commissioning process under ESR 99-00416.  

The inspectors walked down and observed the general condition of the installed piping 

and equipment. Even though the equipment had not been maintained under a formal 

program, the equipment and piping appeared to be well preserved. The inspectors also 

examined spent fuel pool cooling pump motors "A and 'B', which have been stored and 

maintained In the warehouse since procurement at the time of construction. These were 

found to be in good condition with the motor space heaters energized. Evidence of 

control of storage of the pumps, Including records of periodic pump shaft rotation, 

maintenance of heat on motors, and megger testing, were reviewed. Preventative 

maintenance of these parameters had been maintained in accordance with licensee 

Material Evaluation Procedure ME 000261.03.  

The inspectors inspected three welds, weld numbers 24CC-FW-207, 2-CC3-FW.-208.  

and 2-CC-3-FW-209 for misalignment and concluded that there was no noticeable 

mlsarlgnment.  

The inspectors reviewed the re-InspeCon records for installed welds and piping as 

discussed below.  

Based on the above reviews, the Inspectors concluded that the planned equipment 

commissioning process should ensure that existing equipment will meet requirements and will 

perform its design function. However, since the details of tests and inspections to be performed 

for individual equipment items had not been completed, Inspector Followup Item (IFI) 50.400/99

12-01, Review of Final Equipment Commissioning Details, was opened to track further 

inspection after more details are available.  

Conclusions 

Although detais of the commissioning inspections had not been finalized for each individual 

piece of equipment, a detailed plan had been drafted and if properly Implemented should ensure 

that existing equipment meets requirements and will perform its intended function. An IF] was 

opened to track further Inspection of the equipment commissioning process after more details of 

the tests and inspections to be performed for individual equipment items are available. The 

"equipment commissioning WRs reviewed were considered appropriate to ensure that equipment 

is acceptable to place in service. Based on the documented history of lack of control of the 

atmosphere on the shell side of the Spent Fuel Pool Cooling Heat Exchangers, the inspectors 

concluded that additional evaluations of the heat exchangers were needed.  

6. ALTERNATE INSPECTION PROGRAM

6.1 Review of Weld Records
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isOection SMOI 

The inspectors reviewed the Spent Fuel Cooling System and Component Cooling. System weld 

and weld inspection records as detailed below.  

Observations and ConelusIOnS 

The licensee re-nspected all existing accessible Fuel Pool "C' and 'Er Spent Fuel Pool Cooling 

System (SFPCS) and supporting Component Cooling Water System (CCWS) pipe and pipe 

attachment field welds. The welds were visually (VT) and iquid penetrant (PT) Inspected. In 

addition, vibro-tooled welder symbol Identifications were taken from each weld surface and 

welder qualification verified by review of records. The re-inspections and the welder symbols 

were documented on new Weld Data Reports (WDRs). The inspectors reviewed the new 

WDRs, the NDE qualification records for the current re-nspectiorts and the original construction 

welder qualification records for these welds. All records were retrievable and found to be in 

order.  

In addition to review of the re.inspection records for the accessible welds, records consisting of 

WORs, welder qualification records, weld 00 inspector records, NDE examiner qualification 

records, welding procedure specifications (WPSs), and procedure qualification records (PQRs) 

were reviewed for the below listed Unit I SFPCS piping welds. These Unit I (SFP A and B) 

welds were constructed using the same welding QC program at approximately the some time 

period as that used for the cooling system piping welds for Fuel Pools C end D.  

FI-236.1-SF-10,FW-60 
Fi-236-1-SF-2-FW-9 
F1-236-1-SF-10-FW-S6 
FI-236..1-SF-2-FW-8 
Fi-236-1-SF-10-FW-59 
FI.236-1-SF-2-FW-6 
F1-236-54SF-2-FW-7 

These original Unit I (SFP A and B) construction records were retrievable, legible. and 

complete. The records provided objective evidence that a detailed welding quality control 

program was in place and followed during original construction.  

All records reviewed were retrievable and In order. The original Unit I construction records 

provided good assurance that the SFP C and D welding was accomplished and documented In 

accordance with the approved welding quality assurance program In effect at that time.  

8.2 Welding Material

Inspecton Scope

I
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The inspectors reviewed the welding procedure specifications and the records for the filler metal 

(materials) used for welding the SFPCS and CCWS piping.  

Observations and Findings 

SFP A & B Filler Metal 

The inspectors randomly selected embedded SFPCS welds from isometrics drawings, 1-SF-2 

and 1-SF-10 from SFP A and B for review. The WDRs for these welds were reviewed by the 

inspectors. From the WDRs, the.Inspectors randomly selected the certified material test reports 

(CMTRs) for filler and insert metals and reviewed the chemical test records. Based on the 

records reviewed, the inspectors concluded that the materials used for the embedded Welds 

were type 308 filler metal, type 308 consumable Inserts, and type 304 base material (piping 

materials).  

The inspectors reviewed Weld Procedure Specification (WPS)1 AE3 for the material used for 

welding the pipes in the component cooling water system. The WPS listed the pipe material as 

P4I, Grade I (Appendix 0 to Section XI of the ASME Code) and weld filler metals as E7QS-6 

and E7018. For prdcedura qualification, VVPS IBA3 referenced Procedure O.ual-fication Report 

(POR) 15. The inspectors reviewed POR 16 and CMTRs of the material used for the 

qualifications.  

Produd Check Chemistrfes 

The Inspectors compared the chemistries from CMTRs with the stainless steel product check 

chemistries submitted.to NRC In a letter dated April 30. 1999, Subject: Response to NRC 

Request for Additional information Regarding The Altemative Plan for SFPCS Piping, and the 

chemical analyses from PQR 15 that were used for qualifying the carbon steal weld procedure 

specification 1 BA3 with product check chemistries submitted to NRC in a letter dated June 14.  

1999. The comparisons showed carbon analyses for the product checked consistently above 

the filler metal values for SFP A & B and values recorded in the POR. The Inspectors 

questioned the licensee regarding possible carbon contamination with the product check 

chemistries.  

In search of the contamination, the Inspectors examined the sampled surface on weld 2.CC-3

209. The sample had been removed from the center of the weld crown. The weld and 

"surrounding pipe were dean and free of foreign matter. Next, the inspectors reviewed the 

technique used for sampling. The sampring technique Is in Appendix A to Procedure NW-16.  

Revision 1, "Identification of Base Metals for Welding Applications," dated January 6, 1998. The 

sampling technique uses a rotary carbide deburring tool which removes material with e grinding 

action. Ucensee engineers suspected that the deburring toot was a possible source of the 

carbon contamination. The licensee made test samples by taking known material and seeding it 

with metal ftakes broken from the teeth of the deburing tool. The tests showed that for samples 

seeded with 5 and 10 weight percent from the deburring tool, the carbon analyses Increased by 

.03 and .08 weigh percent, respectively. The tests showed that the carbide deburring tool was a 

possible source of carbon contamination.
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ItYov Comparat~r 

During the inspection, the Inspectors witnessed a demonstration of the test method used to 

develop the acceptance criteria for the test data submitted to NRC in the April 3D, 1999 letter.  

For the testing, the licensee utilized the Metorex X-Met 880 electronic unit, CP&L Control No.  

MLCE-I32 which was operated by CP&L's plant metallurgist The inspectora reviewed the 

following: Operating Instruction Manual 3881 432-4VE; and operating procedure: MCP-NGGC

001, Revision 1. Test Method 4, dated March 26, 1999. For developing an acceptance criteria, 

the metallurgist setup the X-Met using the same calibration and reference standards that were 

used for the previous testing, For calibration, pure standards for Fe, Cr, Ni, Cu. Mo, and a 

backscatter sample were run and stored in the X-Met. For reference alloys, stainless steel 

standards for type 304, 309, 310, 316, and NIST C1154a were run and stored In the X-Met 

reference library.  

For the development of the acceptance criteria, 12 different standards were used. Each 

standard was run 10 times producing an average set of chemical values. In the comparison 

mode, the X-Met compared each test against the standards stored in the reference library. If the 

test matched or wat close to a match with a reference standard, the X-Met displayed the 

reference standard followed by the term: good, possible, or good/possible. If a test did not come 

close to any reference standard, the X-Met displayed "no good match.* The reference 

standards, test standards, type of match displayed for that standard, and the Cr, Ni, Mo, Mnm and 

Cu from the certified analysis reports for the standards are shown in Table I in the Appendix.  

The data showed that the X.Met comparison mode can discriminate stainless steel types and 

chemical extremes within a stainless steel type. Based on the testing performed on the 

accessible field welds and Table 1, the licensee's metallurgist tentatively established the 

acceptance criteria for field welds as two test displays showing a good or possible match and no 

test displays showing no good match.  

Conclusios 

The SFPCS piping and CCW piping was welded using the correct materials. The X-Met and 

chemical analysis provided Identification of stainless steel and carbon steel materials.  

6.3 Water Quality 

Inspection scote 

The inspectors reviewed the C & D SFP pipe welds exposed internally to hydrostatic pressure 

test water and/or the spent fuel pool water.  

Observations and Findings 

The Inspectors reviewed drawings and hydrostatic test records to identify the C & D SFP welds 

that were exposed internally to hydrostatic pressure test water or spent fuel pool water, to 

Sdetermine the length of time that these welds were exposed to that water. Of the 52 welds
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identified in CP&L's letter dated April 30. 1999, pipe welds 2-SF.1-FW3. 2-SF-1-FW-6, and 2

SF-36.FW-448 were replaced by new welds, end 12 are hanger-to-pipe welds. Of the 

remaining 37 pipe welds wfth missing documentation, the inspectors identified 15 welds 

exposed to hydrostatic test water, 22 welds exposed to the fuel pool liner leak test water, and 

the same 22 welds exposed to the current fuel pool water conditions.  

Hydrostatic test water quality was specified In CP&L Procedure WP-1 15, Revision 0, 

"Hydrostatic Testing of Buried or Embedded Pressure Piping," dated September 19. 1979. WP

115 specified that potable or lake water was to be used for hydrostatic testing. After testing, the 

procedure required that the pipes must be drained. However, the procedure did not specify a 

time limit for draining of the pipiri/system. The Inspectors were unable to determine from 

documentation when the piping was drained. However, logic dictates that the pipes were 

drained before the licensee performed the fuel pool liner leak testing (hydrostatic test).  

Hydrostatic test water quality for fuel pool liners was Identified in CP&L Procedure TP-57, 

"Hydrostatic Test of Fuel Pool Uners," dated May 17, 1983. TP-57 required that that the fuel 

pool be leak tested for a 24 hour period using unchiorinated site water. The procedure defined 

unchiorinated water as site water with a chloride content not exceeding 100 parts per million 

(ppm). After the teit, the procedure required that the test water was pumped out of the SFP 

and that the pool was rinsed with demineialtzed or distilled water. Attachment A to TP-57 for 

SFP D showed that the pool was filled June 11, 1985 with water containing less than I ppm 

chlorides and that the rinse was completed on November 1, 1985. For SFP C, the records 

showed that the pool was filled May 7. 1985 with water containing less than 1.5 ppm chlorides 

and that the rinse was completed on November 4, 1985.  

Discussions with licensee engineers disclosed that SFPs C & D were filled with SFP quality 

water around 1989 and have been full ever since. The gates between SPF A end B and C and 

D were opened at various times which resulted In the water mixing between the pools. During 

April 1999. the licensee obtained water samples from the low points in seven of eight pipe fines 

connected to SFP C & 0. These samples were analyzed for impurities. The results are 

tabulated In Table 2 In the Appendix. The inspectors compared the sample results to the 

administrative limits for A & B SFP and data for a primary system cold shut down that is 

published In NUREG CR-5116, Survey of PWR Water Chemistry. February 1989. Based on the 

data reviewed, the water quality in SFP C & D was similar to the water quality In SFP A and B.  

The pipe welds exposed to the potentially poorest water quality were the embedded welds. If 

"corrosion or fouling were to occur, they would occur In the embedded welds first. The presence 

of corrosion or fouling would be visible from the interior of the piping. The visual inspection of 

the embedded welds performed by the licensee to examine the Interior of the embedded piping 

Is discussed below.  

Coniclusions 

The pipe welds exposed to the potentianly poorest water quality were the 15 embedded welds.  

The pipe welds remaining were exposed to treated water with very low impurities and similar to 

the water quality in SFP A and B. If corrosion or fouling were present in the SFP C and 0
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piping, they would occur In the embedded welds first because of the type of water the 

embedded piping was exposed to.  

5.4 Review of the Procedure for Remote Visual Inspection of Welds and Piping 

ns~ecjtion Scoape 

The procedure used for remote visual Inspection of embedded welds was examined for 

compliance with the CP&L Quarlty Assurance Program and NRC requirements.  

Observatlons arnd MindinQs 

The inspectors reviewed Temporary Procedure SPP-0312T, Temporary Procedure For Remote 

Visual Examination of Interior Welds and Surfaces of Embedded Unit 2 Spent Fuel Pool Cooling 

Piping for C and D Pools. The procedure provided Instructions for performing remote visual 

ex.aminations of interior welds and surfaces of embedded piping for the SFP C and D piping.  

The results of these examinations were used to determine whether the weld quality and Interior 

surface conditions Meet the acceptance criteria established in Paragraph 6.0 of the procedure.  

The acceptance criteria specified that welds were to be free of the following defects: cracks, lack 

of fusion, lack of penetration, oxidation ("sugaring"), undercut greater than 1/32 inch.  

reinforcement ("push through') exceeding Ili6 Inch, concavity ("suck back') exceeding 1/32 

inch, porosity greater than 1116 inch, or Inclusions. Any recordable indications of these defects 

were recorded on- Attachment I of the procedure. Other Indications such as arc strikes, foreign 

material, mishandling, pipe mismatch, piting and microbiologicaliy induced corrosion were also 

recorded on the attachment and were required to be evaluated by licensee engineers.  

In addition to reviewing SPP-0312T, the following referenced documents were examined by the 

inspectors with respect to applicable requirements: (1) ASME Section III, 1974, Subsection ND

4424, Surfaces of Welds; NDEP-0606, Rev. 4, Remote Visual Examination; NDEP-601,Rev. 13.  

VT Visual Examination of Piping System and Component Welds at Nuclear Power Plants; and 

NDEP-A, Rev. 13, Nuclear NDE Procedures and Personnel Processes.  

Both Revision 0 (approved 5/17/99) and Revision I (approved 9/9199) of procedure SPP-0312T 

were reviewed. Revision I contained no change in the technical content or scope of work, but 

was made to reflect a new vendor and contract number. Based on review of the procedure and 

applicable references, the Inspectors determined that the procedure prescribed prerequisites, 

precautions and limitations, and detail on special tools and equipment to adequately control the 

scope of the visual Inspection activities. Technical, process-related, and administrative 

references were adequate and complete. The acceptance criteria were appropriately detailed 

such that conclusions as to the weld quality and interior surface conditions could be made by 

qualified inspection personnel. The remote inspection procedure was reviewed for adequacy 

prior to its use by a licensee NDE Level III Inspector. The licensee's Level III NDE inspector was 

interviewed by the inspectors. The Level IlU certification records and training for this Individual 

were also reviewed.
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Conclusions 

The procedure which specified the method for visual inspection of the embedded welds provided 

detailed Instructions and acceptance criteria for Inspecting and evaluating the embedded welds.  

The procedure complied with the licensee's QA program and NRC requirements.  

&.6 Remote Visual Examination 

Inspetion ScOe• 

The inspectors reviewed the videotape that recorded the remote visual examination and the 

analysis of the remote visual examination of embedded welds. The review included piping and 

other welds captured on videotape. The inspectors also reviewed the licensee's evaluations of 

the welds documented on Attachment I to SPP-0312T.  

Observation and.Findie0S 

The licensee performed a remote enhanced visual examination of 15 embedded field welds from 

Inside the stainless steel SFP C and D piping. Prior to performance of the remote video 

examinations of the embedded piping, three Level I1 NDE personnel were trained In the use of 

procedure $PP-0312T. These Individuals demonstrated their proficiency with the use of this 

procedure to the ANI and the Level Ill NDE Inspector. Attestations to the satisfactory completion 

of these activities were reviewed by the Inspectors and determined to be satisfactory.  

The visual examination was performed by sending a mobile video camera with focusing and 

magnifying capabilities through the piping to examine each embedded field weld. The video 

camera sent Images of the weld to a television monitor and video recorder. The Images on the 

monitor were viewed by the licensee's Level II qualified remote visual Inspectors. The Level Irs 

observations were documented on Attachment I to $PP-0312T, "Remote Visual Examination 

Data Sheets. Attachment I contained a check list for recordable condition of the weld. These 

recordable conditions are described In the acceptance criteria of SPP-0312T. Weld 

acceptability was determined by the qualified Level. II visual examiner In accordance with the 

acceptance criteria specified in procedure SPP-0312T and approved by a qualified Level III NDE 

Inspector and the ANI.  

The inspectors reviewed eight videotapes recorded during the remote visual Inspection and the 

completed SPP-0312T Attachment I for each embedded field weld. The videotapes reviewed 

were as follows: weld 2.SF-8-FW-65 prior to cleaning; the in.pmcess cleaning of 2-SF-144-FW

516; and the 15 embedded field welds after cleaning. The videotapes also captured images of 

accessible welds 2-$F-15O-412 and 2-SF-148-FW-382.  

In the videotape made prior to cleaning, the Inspectors observed laced material particles inside 

the pipes and on the field welds. These particles looked like a dusting of snow flakes. They 
were flat, very thin, Interconnected, and conformed to the contour of the pipes, pipe seams, and 

field welds. The Inspectors viewed the videotape showing removal of the particles from welds 2-
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SF-144.FW-5i6. The particles were removed with a pressurized water flow directed toward the 

pipes. interior surfaces. When the particles were hit by the water stream, they were readily 

dispersed. After dispersing, the particles appeared to be suspended in the water.  

Based on the videotapes of the cleaned field welds, the inspectors concurred with the 

observations of the licensee's NDE inspectors recorded on the Attachment 1 to SPP-0321T for 

each weld. The inspectors observed the Images of vendor fabricated welds, pipe seam welds, 

and the piping itself as the video camera traveled to the different embedded field weld locations.  

These Images showed no misalignment, unusual protrusions, blockages, or indentations in the 

pipe walls, pipe seams, vendor fabricated welds, and the two accessible field welds examined.  

In the videotapes made of the cieaned welds, the Inspectors identified conditions in three welds 

that require further evaluations. These conditions were: (1) an insert segment with the letters 

308L still visible on weld 2.SF-144.FW-516, (2) brown spots that were out of focus with the 

surface of the pipe on weld 2-SF.144-FW-517, and (3) heavy stains, oxides, and deposits on 

weld 2-SF.159-FW-519. Although not part of the weld inspection, the inspectors also observed 

and requested an evaluation of a condition adjacent to the longitudinal seam In the pipe just 

beyond weld 2-SFo144-FW-515. The condition appears to be a fine saw tooth line located 

parallel to the pipe seam and about half the seam thickness away. The length of the line was 

not determined. The licensee stated that they were evaluating these conditions which were 

identified on the SPP-0312T, Attachment 1.  

The inspectors reviewed and found satisfactory work requests associated with preparation for 

remote video inspection, and the system closure following completion of the visual inspection.  

These were WR/JO 99.ADUN2, ADUP1, AEHH2, and AFEY1. Results of the visual 

examinations were recorded on a data sheet, marked as a CA Record, which was included in 

SSP-0312T as Attachment 1. The data sheet was reviewed by the Inspectors and determined 

to provide adequate detail of the examination to determine whether the acceptance criteria had 

been met and to record any recordable conditions noted by the licensee's NDE inspector.  

Completed data sheets documenting examination of 15 intedor welds and piping surfaces were 

examined and determined to contain sufficient detail as to the results of the inspection. The 

signature of the NDE Level II examiner on Attachment 1 was determined to be one of the three 

personnel who were trained and qualified In the use of this procedure.  

The recordable conditions documented on the data sheet are required to be reviewed and 

approved by licensee engineers and subsequently be approved by an ANI. The licensee 

initiated ESR 99-00266 to evaluate the recordable conditions. The evaluations were being 

performed by an Independent engineering consultant At the time of the Inspection, evaluation 

of the recordable conditions had not been completed.  

The inspectors reviewed and discussed the videotape examination of weld 2-SF-144-FW-516 

with a CP&L welding supervisor that worked as a welding engineer during the construction of 

the SFP. The videotape showed the section of a consumable Insert In the weld with the 

lettering 308L still visible on the consumable Insert. The welding supervisor stated that the type 

of consumable Insert for this application is shaped like the cross section of an Inverted 

mushroom. The stem of the insert forms the base of the joint between the pipes. The joint is 

hand welded using a gas shielded tungsten arc welding process. The process should consume 

the insert and adjacent pipe during the first weld pass. The supervisor stated that insufficient
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heat input may fuse the insert (mushroom) head to the weld puddle Instead of melting the insert 

comprletely. After the first pass, subsequent passes were made with filler metal to form weld.  

layers. The supervisor estimated that 5 layers of filler metal were necessary to weld 3/8-inch 

thick piping.  

The inspectors requested that the licensee provide chemical analysis on the particulate that 

were dispersed during the pipelweld cleaning process. This particulate appeared reddish brown 

in color, is easily disturbed, and is believed by the licensee to be the source of the pipe stain.  

The inspectors questioned the ANI regarding the particulate. The ANI stated that there he 

observed abundant amounts of reddish brown color on the video equipment, piping Interior, and 

at the video equipment entry point during the inspection. The licensee radiologically analyzed 

by chemical elements the particulate in 1990 and again in 1996. They provided the analyses to 

the Inspectors for review. The particulate is radioacve with the most abundant element by two 

orders of magnitude being iron, followed by one order of magnitude cobalt, and zero order of 

magnitude nickel.  

The condition of thd embedded welds and associated piping inside the C and D SFP piping are 

free of abnormal obstructions and deposits. However, the Inspectors Identified four conditions 

requiring further evaluations. The licensee Is In the process of evaluating the data shown on 

SSP.312T. Attachment I that Include these four conditions.  

5.6 CA Programs for Special Inspections Associated with the Alternate Inspection 

Program 

Inspection Scoce 

The inspectors reviewed the alternate inspecton activities for compliance with quality assurance 

requirements.  

Observations and Findings 

Ongoing activities associated with the alternate Inspection program for resolution of Issues 

concerning activation of Pools 'C' and "D" were reviewed. These activities include remote 

Inspection of the Inner surfaces and field welds for embedded piping, determination of water 

chemistry during the period of layup, and examination of weld material taken from accessible 

field welds.  

Oversight and examination of the embedded piping was performed by qualified NDE Level II 

examiners, who demonstrated proficiency in the use of the procedure used for the inspection 

(SPP.012T) to the satisfaction of a NDE Level III examiner. The demonstration was witnessed 

and an Authorized Nuclear Inspector concurred with the demonstration of this proficiency.  

Water chemistry analysis was performed by the CP&L chemistry organization, in accordance 

with site and corporate quality assurance program requirements. Material analysis of the weld
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samples Was peWormed by NSL Analytic Servces, Identified onl the CP&L- Approved Supplier 

List with Supplier Control No. 16; manual dated 6/30/99; reviewed by CP&L 1.'1141. The 

supplier was audited for co-pliance under the CP&L Commercial Grade Survey program On 

February 1-2, 1999.  

Activfies associated with special inspections related to activation of fuel pools C and D were 

performed In compliance with applicable quality assurance requirements.  

6. AUTHORIZED NUCLEAR INSPECTOR 

Inspection Scpge 

The inspectors Interviewed the authorized nuclear inspector (ANI) to determine the involvement 

of the AN! with the WDR, hydrostatic tests, and remote visual examinations.  

Obervations and Findifqs 

The inspectors interviewed the recently retired ANI (July 1, 1999) and current ANI. The retired 

ANI was Involved In plant construction and reviewed WDRs during plant construction. The 

verification was performed in two stages. The first stage was the verification of field weld 

fabrication at randomly selected predetermined hold points and ASME Code required inspection 

points. When satisfied that ASME requirements were met, the ANI initiated the associated line 

entry on the WOR. The second stage was verification of the entire WDR. When satisfied that all 

the necessary entries for the specified field weld were complete, the ANI signed off the WDR.  

When questioned by the Inspectors regarding the significance of the AMl signature on the 

hydrostatic test document, both ANIs stated that the signature meant that the hydrostatic test 

satisfied ASME Code requirements, and the signature on the hydrostatic test was independent 

of any ANl signatures on the WORs.  

The ANIs were questioned regarding the extent of their involvement with the remote visual 

examinations of the 15 embedded welds in the C & D SFPs. They stated they both observed 

the equipment demonstration and qualifications of the remote visual examiners. For the 

equipment demonstration, a video camera was mounted on a transporting device that moved 

through a mockup of the SFP piping. The mockup contained flaws similar to those described in 

the acceptance crideria of Procedure SSP-0312T. In the mockup demonstration, the video 

camera transmitted images to a television monitor as It was moved. By viewing the monitor, the 

licensee's remote visual examiner directed the equipment operator to the areas of Interest.  

These images were analyzed by the examiner. The examiner had to determine If the images of 

Interest were a flaw, the type of flaw, and the acceptability of the flaw. The successful detection 

of flaws in the mockup demonstrated the equipment and remote visual examinees skills. Upon a 

successful demonstration, the remote visual examiner qualification was cerified by the licensee 

and verified by the ANI. On Jure 30, 1999, both ANIs signed off on the qualifications of the 

three remote visual examiners.
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The inspectors questioned the current ANI regarding his involvement with the reinspection of the 

accessible welds and remote video examination of the embedded welds. The ANI stated that he 

observed the relispection of accessible welds, 2.SF6-FW-450 and 2.SF-35-FW-451, and that 

he observed the remote video inspections of at least two of the embedded welds. The actual 

exam'inations of the other embedded welds were less extensively viewed. At the time of the 

inspection, the ANI was In the process of reviewing the videotapes end verifying the data 

recorded on the remote visual examination data sheets.  

The ANIs performed an Independent verification of ASME Code requirements on the WDR and 

hydrostatic test documentation. The verification is part of their dutes that are required by the 

1974 Edition (and later) of ANSIIASME Code N626.0, "Qualifications and Duties for Authorized 

Nuclear Inspection, and the referenced edition and addenda of Section III of the ASME Code.  

The ANIs were actively Involved with the demonstration of the remote visual examination 

equipment and the qualification of the personnel. The current ANI was actively involved with 

examination and videotaping of the embedded welds 

7. NRC INSPECTIONS DURING THE CONSTRUCTION PHASE 

The Inspectors reviewed NRC Inspection Reports which documented inspection of construction 

activities by NRC Region II Inspectors between 197B and 1983. This was the period when the 

A, B, C, and D spent fuel pools were under construction. The Inspection reports document more 

than 50 separate Inspections for this period for Items related to the welding program end/or 

iping installation. The majority of these inspections Were performed by eight Region II Welding 

Specialist inspectors. Several violations dealing with the general subject of welding were 

identified In these reports. Most of these violations were relatively minor (Severity Level V and 

Vi) and would not be cited under the current NRC reactor inspection program. These violations 

would typically be resolved through the ficensee's corrective action program. The violations 

were typical of what one would expect for oversight of a large construction project and are not 

indicative of any programmatic weakness in the licensee's welding program.  

MANAGEMENT MEETINGS 

The Team Leader discussed the progress of the Inspection with licensee representatives on a 

"daily basis and presented the results to members of licensee management and staff at the 

conclusion of the Inspection on November 19, 1999. The licensee acknowledged the findings 

presented.  

PARTIAL UST OF PERSONS CONTACTED 

Ucensee 

D. Alexander, Manager. Regulatory Affairs 
B. Altman, Manager, Major Projects Section 
E. Black, Level III NOE Examiner
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G. Brovette, ANI 
B. Clark, General Manager, Harris Plant 
E. Dayton. ANI (Retred) 
J. Eads, Supervisor, Ucensing and Regulatory Programs 
S. Edwards, SFP Activation Project Manager 
G. Kine, Manager, Harris Engineering Support Services 
J. Scarola, Vice President, Harris Plant 
K. Shaw, Ucensing Engineer, Major Projects Section 
M. Wallace, Senior Anatyst, Licensing 
Daniel W. Brinkay III, CP&L Metallurgist 
Charlie Griffith, CP&L Welding Slpervisor 

Other licensee employees contacted Included engineering, maintenance and administrative 
personnel.  

NRC: 

R. Hagar, Resident Inspector 
K. Landis, Chief, Euiglneering Branch, Division of Reactor Safety

INSPECTION PROCEDURE USED 

TI 25151143, Shearon Harris Spent Fuel Pool ('C and OD') Expansion 

ITEMS OPENED, CLOSED, AND DISCUSSED

Ooened

50-400/SS-12-01 IFI Review of Final Equipment 
Commissioning Details

CLosed 

None 

Diswssed

None
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APPENDIX I 

TABLES 

Table I 

X-Met 880 Alloy Analyzer Data for Developing an Acceptance Criteria 

Standard Cr Ni Mo Mn Cu Good/Possible No Overall 
Match: Alloy Good Rating 

Match 
- - - •

Type 304 18.2 0.17 1.45 0.19 713:Type304 ---- Good 
8 8.13 

Type 309 22.6 13.8 --- 1.83 --- 911:Type309 ---- Good 
0 1 * 

Type310 24.8 19.7 0.16 1.94 0.11 1S:SType310 ---- Good 
7 2 _ 

Type 316 16.7 10.0 2.06 1.44 0.11 NotAnalyzed -sa.. ....  
4 7 

NIST 1..3 13.0 0.06 1.44 0.44 1010: C1154a .... Good 
C1164a 9 8 8 

Standards Used to Check the Alloy Analyzer 

NIST 1267 24.1 --- 0.31 --- 0/0 10 No Match 
4 0.29 5 

N6S 1219 15.6 0.16 0.42 0.16 010 10 No Match 
4 2.16 4 2 

NBS C1289 12.1 0.62 0.35 0.20 0/0 10 No Match 
2 4.13 5 

6CS 331 16.2 - -- -0.78 -- 010 10 No Match 
0 6.26 

NIST 22,5 0.79 2.37 0.38 010 10 No Match 
C1151a 9 7.25 5 

NIST 16.7 0.24 0.54 0.22 019: Type304 I Possible 
CI153a 0 8.76 4 6 

NIST 17.7 10.8 0.44 0.95 0.09 014: Type304 6 No Match 
Cl152a 6 a 7 1_1-__

K��}
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TOTAL P.33

NIST 1165 1U.4 12.1 2.38 1.63 0.16 016:Type316 2 Possible 
5 8 9 _ _ _ 

NIST C1287 23.9 21.1 0.46 1.66 0.58 018:Type3lo 2 Possible 
8 6 

NBS 1230 14.8 24.2 1.18 0.64 0.14 010 10 No Match 
0 0 

- r 

NBS C1288 19.5 29.3 2.83 0.83 3.72 0/0 10 No Match 
5 0 

NBS 1246 20.1 30.8 0.36 0.91 0.49 0/0 10 No Match 
0 0 

Current Water Assay for C & D SFP Piping Systems, Administrative limits for A & B SFP. and 
NUREG CR-51 16 Data for Primary Water In Cold Shut Down (ppb a pants per billion) 

Identificatfon F (ppb) CI (ppb) $04 (ppb) pH 

2-SF-75 57 29.5 1027 6.33 

2-SF-74 29.3 62.7 682 5.02 

2-SF-49 166 48 632 5.60 

2-SF-215 11.7 26 321 5.55 

2-SF-214 14.2 31.5 430 5.40 

2-SF-212 120 70.5 676 6.74 

2-.SF-213 13.1 28.2 424 5.33 

A&BSFP <160 <150 --
Admin. Umib 
(1) 

Primary C150 <150 
Water(2) Shut 
Down 

Daym 

(1) HNP Plant operating manual, Volume 5, Part 3, "SHNPP Environmental and Chemistry 
Sampling and Analysis Program,* January 20, 1999.  
(2) Shut down values above those Indicated should be corrected before reaching full power 
operations.
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AZC SEEKING PUBLIC COgENT ON PROPOSED DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS 

The AtomicEnergy Commission is seeking comment from the nuclear industry and other interested persons on proposed general design criteria which have been developed to assist in the evaluation of applications for nuclear power plant construction permits.  

The proposed criteria have been developed by the AEC regulatory staff and discussed with the Commission's Advisory Committee on Reactor Safeguards (ACRS). They represent an effct to set forth design and performance criteria for reactor systems, components and structures which have evolved over the years in licensing of nuclear power plants by the AEC. As such, they reflect the predominating experience to date with water reactors but most of them are generally applicable to other reactors as well.  

It is recognized that further efforts by the AEC regulatory staff and the ACRS will be necessary to fully develop these criteria. However, the criteria as now proposed are sufficiently advanced to submit for public comment. Also, they are intended to give interim guidance to applicants and reactor equipment manufacturers.  
The development and publication of criteria for nuclear power plants was one of the key recommendations of the special Regulatory Review Panel which studied ways of streamlining t:ie Commission's reactor licensing procedures.  
In the further development of these.criteria, the AEC intends to hold discussions with organizations in the nuclear r.  industry and to issue from time to.timeexplanatory informa.s tion on each criterion. Following suchfdzscussions with: industry and receipt of other public commentp the AEC expects to develop and publish criteria thatiwillrserve as a basis for evaluation of applications for nuclear power plant construction permits. .. f
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S~it is recognized that additional criteria may also be 
S~needed, particularly for reactors other than water reactors, .and that there may be instances where one or more of the •.Ipresently proposed criteria may not be applicable. Applsca

tion of the criteria to a specific design continues to involve a considerable amount of engineering judgment.  

These proposed criteria are part of a longer-range Commission program to develop criteria, standards and codes for nuclear reactors, including identification of codes and standards that industry will be encouraged to undertake.  The ultimate goal is the evolution of industry codes based on accumulated knowledge and experience, as has occurred in 
various fields of engineering and construction.  

A copy of the proposed "Qeneral Design Criteria for Nuclear Power Plant Construction Permits" is attached. Com
ments should be sent to the Director of Regulation, U. S.  Atomic Energy Commission, Washington, D. C. 20545, by 
February 15, 1966.  

11/22/65 

I



'i 
GENERAL J)ESIGN CRITERIA FOR NUCLE.AR POWER PLANT CONM~UCTION PEWtITS 

Attached hereto are general design criteria used by the AEC in judging I 
whether a ;troposed nuclear power facility can be built and operated without 

undue risk to the health and safety of the public. They represent design 
and performance criteria for reactor systems, components and structures 

which have evolved over the years in licensing of nuclear power plants by 

the AEC. As buch they reflect the predominating experience to date with 
wL:cr reactors 4ut most of them are generally applicable to other reactors".  

It should be recognized that additional criteria will be needed for 

evatuation of a detailed design, particularly for unusual sites and 

environmental conditions, and for new end advanced types of reactors.  

Moreover, there may be instances in which it can be demonstrated that one 

or more of the criteria need not be fulfilled. It should also be recognized 

that the application of these criteria to a specific design involves a 

considerable amount of engineering judgment.  

An applicant for a construction permit should present a design approach 

together with data and analysis sufficient to give assurance that the design 

can reasonably be expected to fulfill the criteria.  

FACILITY 

CRITERION I 

Those features of reactor facilities which are essential to the 

prevention of accidents or to the mitigation of their consequences 

must be designed, fabricated, and erected to:

(a) Quality standards that reflect the importance of the 

safety function to be performed. It should be 
:,,.:;.-.ed, in this respect, that design codes commonly 

used for nonnuclear applications may not be adequate.  
• I..
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(b) Performance standards that will enable the facility to 
withstand, without loss of the.c'apability to protect the 

public, the additional forces imposeid by the =ost severe 

earthquakes, flooding conditions, winds, Ice, and other 

natural phenomena anticipated at the proposed site.  

CRITERION 2 

Provisions must be included to limit the extent and the consequences 
of credible chemical reactions that could cause or materially augment the 
release of significant amounts of fission products from the facility.

CRITERION 3 

Protection must be provided against possibilities for damage of the 
safeguarding features of the facility by missiles generated through 
equipment failures inside the containent.  

REACTOR 

CRITERION 4 

The reactor must be designed to accommodate, without fuel failure or 
primary system damage, deviations from steady state norm that might be 
occasioned by abnormal yet anticipated transient events such as tripping 
of the turbine-generator and loss of power to the reactor recirculation 

system pumps.  

CRITERION 5 

The reactor must be designed so that power or process variable 
oscillations or transients that could cause fuel failure or primary systent 
damage are not possible or can be readily suppressed.



CRITERION 6 

T,4 Clad fuel must be designed to accorm-odate throughout its design 
lifetime all normal and abnormal modes of anticipated reactor operation, 

including the design overpower condition, without experiencing significant 

cladding failures. Unclad or vented fuels must be designed with the 
similar objective of providing control over fission products. For unclad 

and vented solid fuels,.normal and abnormal modes of anticipated reactor 

operation must be achieved without exceeding design release rates of 

fission products from the fuel over core lifetime.  

CRITERION 7 

The maximum reactivity worth of control rods or elements and the rates 
with which reactivity can be inserted muist be held to values such that no 
single credible mechanical or electrical control system malfunction could 
cause a reactivity transient capable of damaging the primary system or 

causing significant fuel failure.  

CR7TERION 8 i 

Reactivity shutdown capability must be provided to make and hold the 
core subcritical from any credible operating condition with any one control 

element at its position of highest reactivity.  

CRITERION 9 
i 

Backup reactivity shutdown capability must be provided that is 
independent of normal reactivity control provisions. This system must have 

the capability to shut down the reactor from any operating condition.



CRITERION 10 

Heat removal systems must be pr dd whlch are capable of accom

modating core decay heat under all anticipated abnormal and credible 

accident conditions, such as isolation from the main condenser and 

complete or partial loss of primary coolant from the reactor, 

CRITERION 11 

Components of the primary coolant and containemnt systems must bo i 
designed and operated so that no substantial pressure or thermal stress 

will be imposed on the structural materials unless the temperatures are 

well above the nil-ductility temperatures. For ferritic materials of 

the coolant envelope and the containment, minimum temperatures are 

1NDT + 609F and NDT + 30°F, respectively.  

CRITERION 12 

Capability for control rod insertion under abnormal conditions must 

,v. be provided.  

CRITERION 13 

The reactor facility must be provided with a control room from 

which all actions can be controlled or monitored as neccssary to maintain 
safe operational status of the plant at all times. : control room inust 

be provided with adequate protection to permit occupancy under the condi.  

lions described in Criterion 17 belov, and with the means to shut down the 

plant and maintain it in a safe condition if such accident were to be 

experienced.  

b 4 
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CRITERION 14 

w Means must be included in the control room to show the relative 4 

reactivity status of the reactor such as position indication of mechanical 

rods or concentrations of chemical poisons.  

CRITERION 15 

A reliable reactor protection system must be provided to automatically 

initiate appropriate action to prevent safety limits from being exceeded.  

Capability must be provided for testing functional operability of the system 

and for determining that no component or circuit failure has occurred. For 

instruments and control systems in vital areas where the potential conse. " 

quences of failure require redundancy, the redundant channels must be 

independent and must be capable of being tested to determine that they remain 

independent. Sufficient redundancy aust be provided that fai-lure or 

removal from service of a single component or channel will- not .inhibit 

necessary safety action when required. These criteria should, where.  

applicable, be satisfied by the instrumentation associated vith containment 

closure and isolation systems, afterheat removal and core cooling systems, 

systems to prevent cold-slug accidents, and other vital systems, as well 

as the reactor nuclear and process safety system.  

CRITERION 16 

The vital instrumentation systems of Criterion 15 must be deaigned 

so that no credible combination of circumstances can intefere with the 

performance of a safety function when it is needed. In particular, the 

effect of influences common to redundant channels which are intended to 

•'•,/ . .. * .:.  
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be independent must not negate the operability of a safety system.  

The effects of gross disconnection of.the system, loss of enery 
(electric power. instrument air), and adverse environment (heat 
from loss of instrument cooling, extreme cold, rire. steam, water, 
etc.) must cause the system to go into Its safest state (fail-safe) 
or be demonstrably tolerable on some other basis.  

ENGINEERED SAFEGUADS .: 

CRITERION 17. .... ".  

The containment structure, including access openings and penetra
tions, must be designed and fabricated to acco~odate or dissipate 
without failure the pressures and temperatures associated with the 

largest credible energy release including the effects of credible 
metal-water or other chemical reactions uninhibited by active quenching 
systems. If part of the primary coolant system is outside the 
primary reactor containment, appropriate safeguards must be provided 

for that part if necessary, to protect the health and safety of the 
public, in case of an accidental rupture in that part of the system.  

The appropriateness of safegunrds such as isolation valves, additional 
containment, etc.. will depend on environmental and population 
conditions surrounding the site.  

CRITERION 1s 

Provisions must be made for the removal of beat from within the 
containment structure as necessary to maintain the integrity of the 
structure under the conditions described in Criterion 17 above. If 
engineered safeguards are needed to prevent contairi.went vessel 
failure duo to heat released under such conditions, at least two 
independent systems must be provided, preferably of different 
principles. Backup equipment C(. g., water and power systems) to 
such engineered safeguards must also be redundant.

1
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CRITERION 19"

The maximum Integrabd leakage from the containment structure 'fnder 

the conditions described In Criterion 17 above Must meet the site exposure .......... .. .....  

criteria set forth in 10 CFR 100. The. contaimnent structure -ust be 

designed so that the containment, can be leak tested at least to .design 

pressure conditions after completion An itistallation of all penetrations, 
and the leakage rate meuured ovar Ldto••on.  ..... bj.+a r"er to verify its con.  

. ... .. -;r . -- . ..  
for ce with required pei.ormance. The plant must be designed for later 

;:sects at sqitable pressures.  

CRITERION 20 

All contairment structure penetrations subject to failure such as 

resilient seals'and expansion bellows must be designed "nd constructed 

so that leak-tiltness- can be .demonstrated at desigrr pressure at any 

time throughput 9.•erating life of the reactor.  

CRITERION 21 a 

Sufficient normal and emrgency sources-f electilcal-pover must 

be provided to assure a capability for prompt shutdowh and* cotitinued 

maintenance of the .reactor facility in a safe condition under all 

credible circumstances.  

CRITERION 22 

Valves and their associated apparatus .that;are esseftial to the 

containment function. must be redundant and so arranged that no credible 

combination of circumstances can interfere with their'necesiary function.  
ing. Such redundant, ~v~ves and associated apparatus must be ind~ependent

I
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of each other. Capability'must be provided+for-testing functional oper.  
ability of these valves and associated .. tdei.n + • . . .. . ...... ;++,.... " -, - •+ + .+- .- .  
failure has occurred and 'that leakage a P•t ..acceptable limits.  
Redundant valves and auxiliaries must be independent. Containment 
closure valves must be actuated by instrIuentation, control circuits 

I: and energy sources which satisfy Criterion 15 and 16 above.  

CRITERION 23 
In determining the suitability of a facility for a proposed site the 

acceptance of the inherent and engineered safety afforded by the systems, 
materials and components, and the associated engineered safeguards built 
into the facility, •ill depend on their demonstrated performance capability 
and reliability and the extent to chth -.ope.a-lty osuhyt , - +,4 .•. •~~~~ ~~hich•h~oprb ft of.-such systems,-.  
materials, components, and, engineered afd';be tested3an.a IM Ice; 

during the life of the plant. + .  
-'..•/ • / 

RADIOACTIVITY CONTROL 

CRITERION 24 
All fuel storage and waste handl - n•'.stems must be contain'ed 

-- necessary to prevent the accidental release of radioactivity In amounts' 

"uhich could affect the health and safety of the public.  

CRITERION 25 

The fuel handling and storage facilities must be designed to prevent 
:rittcality and to maintain adequate shielding and cooling for spent fuel 
o-,der all anticipated normal and abnormal conditions, and credible accident 
conditions. Variables upon which health and safety of the public depend 
m st be mor,itored* oP, -',..;> ..*4...
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CRITERION 26 

Where unfavorable, enviromeantal C Ions can be expected to require 

limitations upon the release of operat radioactive effluents to the 

en•Fbrbent, appropriate hold-up capacity. ust be provided for retention 

of gaseous, liquid, or solid effluents " 

CRITERION 27 

The plant must be provided vith sy~stems capable of monitoring the 

release of radioactivity under accident conditions,

b.
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COMPARISON OF DRAFTS DATED OCBER•.20, 1966,. AND FEBRUARY 6, 1967 

FOR 

GENERAL DESIGN CRITERIA FOR MIIEAR POWER PLANT CONSTRUCTION 1'EUS

February 6, 1967

NOTES 

1. In this cmparison, the draft of October 20, 1966, Is the datum.  
2. Deletions made on the October 20, 1966.L draft are Indicated by brackets 

vith a line through the words; e.g., L"iE-COM•?ANiIE.'YIsz .  
3. Additions to the October 20, 1966, draft are indicated by underlining; e.g., 

THE CONTAINMENT SYSTEM.
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1. QUALITY AND PERFORMANCE STANDARDS 

CRITERION 1 QUAt..STA RS .(Catetory A) 

THOSE FEATURES OF A FACILITIES WHICH ARE ESSENTIAL TO THE PREVEM ON 
"OF ACCIDENTS WHICH COULD AFFECT THE PUBLIC HEALTH AND SAFETY OR TO NKIATION 

I -OF THEIR CONSEQUENCES SHALL BE DESIGNED, FABRICATED, AND ERECTED 10 QUALITY 
* STANDARDS THAT REFLECT THE IMPORTANE OF THE SAFETY FUNCTION 10 BE PEOME 

A SHOWIG OF SUFFICIENCY AND APPLICABILITY OF STANDARDS IS JZIAL-J-137 REQUIRED.  
WHERE GENERALLY RECOGNIZED CODES OR STANDARDS ON DESIGN, MATERIALS, FAUICATION, 

AND INSPECTION ARE APPLICABLE, THEY SHALL BE USED. WHERE ADHERENCE TO SUCH 

CODES OR STANDARDS DOES NOT SUFFICE TO ASSURE A QUALITY PRODUCT IN KEEPING WITH 

THE SAFETY FUNCTIOt•, THEY SHALL BE SUPPLDENEED OR MODIFIED AS WICESSARY.  

. CRITERION 2- PERFORiANCE STA-VARDS (Catexory A) 

THDSE FEATURES OF REACTOR FACILITIES WHICH ARE ESSENTIAL TO THE PREVENTION 

* OF ACCIDENTS WHICH COULD AFFECT THE PUBLIC HEALTH AND SAFETY OR TO HITIGATION 

OF THEIR CONSEQUENCES SHALL BE DESIGNED, FABRICATED, AND ERECTED TO PEZRFO~ AmCt 

* STAN.ARDS THAT WILL ENABLE THE FACILITY 10 WITHSTAND, WITHOUT LOSS OF THE CAPA.  

SILITY TO PROTECT THE PUBLIC, THE ADDITIONAL FORCES THAT MIGHT BC 0ME1,5E BY 

.NAITURAL PHE.CMEXA SUCH AS EARTHQUAKES, TDRNADOES, FLOODING CONDITIONIS, WINDS.  

ZCE. AND O"HER LOCAL SITE EFFECTS. THE DESIGIN BASES SO ESTABLISHED SHALL 

REFLECT: (a) APPWOPRIATE CONSIDERATION OF THE MOST SEVERE OF THESE NATURAL 

FHENOMENA THAT HAVE BEEN RECORDED FOR THE SITE AND THE SURROND••Ic AREA AMD 

(b,. AN APPROPRIATE MARG'N FOR WTITHSTAV.ING FORCES GREATER THAN r"HSE RE-tR.tDED 
Rn .EFLE.: ".'CEkTAINTtES ABOUT THE KISTORICAL DATA AND THE'R SUITRBILIt AS A 

f .. 
.
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I. -PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS 

CRITERION 3 . REACTOR CORE DESICH (Category 8) 

Lf;big-FAUWTV* WALL. U-MI GM E 4 E$G W -KV iRA ERAR49- -i.ACCIDNI.,•g AL R 

* AS;-A8QsJ&- TI..s7 THE REACTOR CORE SHALL BE DESIGNED TO FUTI.rON /!-CCU 

CAPABLE-i*F-FrUNToIWD7 THROUXHOUT ITS DESIGN LIFErIME, WITHOUT EXPERIECING 

DAMAGE THAT WOULD REMLT IN SIGNIFICANt RELEASE OF FISSION PRODUCTS FROM THE 

FUEL 

OF-1Q-CFR-a47. THE CORE DESIGN, TOGETHER WITH RELLIALE PROCESS AND DECAY HEAT 

RDEOVAL SYSTEMS, SHALL PROVIDE FOR THIS CAPABILITY UNDER ALL EXPECTED CONDITIONS 

OF SOI4AL OPERATION WITH APPROPRIATE MARGINS FOR UNCERTAINTIES AND FOR TRANSErT 

SITUATIONS WHICH CAN BE ANTICIPATED; SUCH AS. THE LOSS OF POWER TO RECIRCULATION 

, PUMPS, TRIPPING OUT OF A TURBINE G[ERAATOR SET, ISOLATION OF THE REACTOR FROM 

ITS PRIMARY HEAT SINE, A) LOSS OF ALL OFFSITE POWER.  

CRITERION ' . SUPPRESSION OF VOWER A1ID PROCZSS OSCILLATIONS (Category B) 

THE CORE DESIGN, TOGETHER WITH RELIABLE PROCESS CONTROLS, SHALL ENSURE THAT 

FOWER OR PROCESS OSCILLATIONS ARE 3DT POSSIBLE OR CAN BE READILY SUPPRESSED.  

CRITERION 5 - OVERALL POWER COEFFICIENT (Catesory B) 

THE CORE, TOGE79ER WITH ITS WDOLINC AND MODERATI.'G SYSTEMS, SHALL BE DESIG-.D 

SO THAT THE OVERALL POIER COEFFICIENT IN THE POWER OPERATII•C RANGE WILL NOT BE 

FOSITIVF.
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CRITERION 6 - RLACTOR COOLANT PRESSURE BOUNDARY (Category A) 

THE REACTOR COOLANT PRESSURE BOUNDARY SHALL BE DESIGNED TO HAVE THE CAPA.  

BlILIY Of FUNCTIONING THROUGHOUT DESIGN LIFETIME WITHOUT FAILURES LEADING To 

sTGNIF CANT LE.AxAGE. LA'.IIIGII4NtsCR&tr-GQQLAN- QVVARI.WN.A-CAIPAS;LUYi.TO 

UQN.H9W.KSKN -UF6-WH(-WTM -AN- RX 0lVLV- LOW- ROBAZZIZW.QF 

cGsS6- UPT619- FR- ANY. UM-FMA I AL6% -COXPQNfI- FARMS -QR.OPMRTTIE 

CRITERION 7 - CONTAUIMENT (Cattegory A) 

BI MYV- B&YVQWD4HloGAVA~TV-Qf-TME- CORZ-AXD-COO UJIT- 30 UARV- F9R-ACGW I VDA;Z) 

TUE-AflNRXALL7 THE CONTAINMIENT LSWU-A/ STFUCLTURE SHAL BE DESIGND TO SUSTAIN 

THE INITIAL EFFECTS OF GROSS EQ'IR4ENrr iAILURES, SUCH AS A LARGE CDOLAIVT BOUNDARY' 

BREAK, WITHOUTZ LOSS OF REQUIRED INTEGRITY A.'0, TOGETHER WITH OTHER DENINEERED 

SAFEGUARDS AS MAY BE NECESSARY, TO RETAIN FOR AS LONG AS THE SITUArION REQUIRES 

THE FUNCTIONAL CAP'ABILITY TO MRTECT THE PUBLIC.  

I1I. NUCLEAR AND~ RADIATION PROCESS CONTROLS 

CRITERION 8 . CO.NTROL RO014 (Cateitory B) 

THE FACILITY SHALL BE PROVIDED WITH A IEINDS.UTQEA;SS~NB 

XOQII lQRE9.AXD-GQXTR9L99.AT- ALL- T11-ES. --THEP E- 6NALL-99- INGLUDEJ7 CONTROL RoomN 

Facm wHICH ACTIONS fc*Ax-sz-conwTLLsR7 TO KAIDITAtI SAFE OPURATIOKAL 1-6TUS OF 

THE PLXIT CAN BE CONTROLLED. ADEQUATE RADIATION PROTECTION SHALL BE PROVIDED 

MY ?ER.4!T ACCESS. EVEN UNDER ACCIDEVNT CONDITIrONS. IM EQUIPI4ENT IN IRE CONTFOL

I
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ROOM OR OTHER AREAS AS NECESSARY TO SHUT DOWN AM) MAINTAIN SAFE CONTROL OF THE 

FACILITY WTIHOUT AIA~tOIN /iuE7 EXPOSURES OF PERSONNEL IN EXCESS/.Z 

mSTu-aiL V-By-cousto RATtow7 OF 10 CFR 20 L.IMS.  

CRITERION 9 - PROCESS CONTROL SYSTE14S (Category B) 

A PROCESS INSTRUMENTATION AND CONTROLS SHALL BE PROVIDED AS REQUIRE TO 

IONITOR AND MAINTAIN PROCESS VARIABLES WITHIN .QOINAL OPERATING RANES.  

IT.. sgs- co KNitRQLS-AS. REQ WRED. TO -ONITTR-AND-)XAIN- P•O CESS-VARKAS Eo-WITHIN 

WHIMAL-eQVERATfGiA- Es- AND -TO -IFR •ISk.QR- SIMRESS- FIWER-R. MCIQGE6.-VARfl#LE 

o 6ILLATIC MS-QR-RANEUSIlXTS- THATA COULD- RE ILT-Uý-rEXCMEEMIN*i;VELL 4AXMra-.Lm1 US-AS 

ESTAUL&I;ED-F9 - DRxAL-OPERATIO)N, ALSO, SEE CRITERION 4.7 

R.ITERION 10 - FISSIO.' PROCESS MONITORS A)D CO1TROLS (Category B) 

MEANS SHALL BE PROVIDED FOR MONITORING AND MAINTAINIG CONTROL OVER COM.  

FONENTS, PROCESSES, II-~IN RCS- HVIV-QS IE AND IIQR.ALL7 

CONDITIONS THT CAN REA9oNABLY BE ANrICIPATED cO CAUSE VARIATIONS IN REACTIVITY 

OF THE CORE; SUCH AS, INDICATION OF POSITION LTxCAim V7 OFCONTOL RODS, L7s._7 
CONCENITRATION OF SOLUBLE REACTIVITY CONTROL PO:-SONS; AND DISPOSITION OF FUEL.  

".CRITERION 11 - CORE PROTECTIVE SYSTI4S (Cateo-ory B) 

CORE PROTECTIVE SYSTEMIS. TOGETHER WITH ASSOCIATED EQUItENEE SHALL BE 

DESIGNED MO ACT AUTOMATICALLY M. PREVENT OR SMORESS CONDITIONS THAT COULD 

RESULT IN EXCEEDING FUEL DAMAGE LIMITS. LPi IV--D ETtM TATIN K TE 

* ~TO* PrT- BY- AUM~ATIC- ACT ION.-OF- REACTIV Ir G .WNTOLS v -EXCEED I -DESIN-L LIITS



R':TERIO*. 12 - E.-fGIN-EERED SAFEGUARDS PROTECTIVE SYSTEMS (Category B) 

I 
PROTECTIVE SYSux TES fIS;RWIENrAUQTI SHALL BE PRO)VIDED FOR SENSING ACCIDENT 

/A•W-RAL/ SITUATIONS AND INITIATING THE OPERATION OF NECESSARY ENGINEERED SAFE.  

GCARDS. aPaIGncwsw;Eu1.SV V.CVT u 

* •CRITERION 13 - MONITDRING KADIOACTIVITY RELEASES (Category B) 

MEANS SHALL BE PROVIDED FOR MONITORING THE CONTAIN4ENTr A1IOSPHEPE, THE 

.A:ILITY EFFLUENT DISCHARGE PATHS. AND THE FACILITY EWI)DNS FOR RADIOACTIVITY 

THAT MIGHT BE RELEASED EITHER AS A RESULT OF NORMAL OPERATIONS OR ACCIDENT 

CONDITIONS •lB;QR- AL-S6lIATTZ0i.  

CRITERION 14, - MONITORING FUEL A.D WASTE STORAGE (Category B) 

.10NIMRING AND ALARI INSTRLUMENTATION SHALL BE PROVIDED FOR FUEL AvD WASTE 

S.VP.AGE ,') HANDLING AREAS LpRzcIIPALq7 FOR CONDI)TIONS THAT MIGHT CONTRIBUTE 

/-imGVE''RIT- ,ALur7 WO lSS OF %'-r:.uITY IN DECAY HEAT REMOVAL AND TO 

RADIATION EXPOSURES.  

IV. RELIABILITY AND TESTABILITY OF PROTECTIVE SYSTEMS 

CRITERION 15 - PROTECTIVE SYSTEM RELIABILITY (Category B) 

PROTECTIVE SYSTEMS SHALL BE DESIGNED FOR HIGH FUNCTIONAL RELIABILITY A1,40 

:N-SERVI'..E TESTABILITY ;rLuAIIL(TV-SMALL-Bji COMMENSURATE WITH THE A.ETY .--.' 

::Z'S TO 3E PERFORMED.  

CRITEION 16 - PROTECTIVE SYSTEM REDUl.%AYCY AkND INDEPENDENCE (Category B) 

REDý.NMANCY. AND I.NDEPE.DENCE DESIGNED INTO PROTECTIVE SYSTE!4S SHALL BE 

S.:F--.rrIENT TO ASSURE TPAT !I• S2:GLE FAILURE OR REMOVAL FROM SERVICE OF AY



I -6

.GMION3Nr OR CHANNEL OF A SYSTEM WILL RESULT IN LOSS OF THE PROTECTIVE FUNCTION.  

.HE REDULDANCY PROVIDED SHALL INCLUDE, AS A MINhIMU, TWO CHANNELS OF PROTECTION 

FOR EACH PROTECTIVE FUNCTION TO BE SERVED.  
U 

CRITERION 17 - SIlGLE FAILURE DEFINITION (Category B) 

I MULTIPLE FAILURES RESULTING FROM A SINGLE EVENT SHALL BE TREATED AS A 

SINGLE FAILURE.  

CRITERION 18 - SEPARATION OF PROTECTIVE A)ND PROCESS CONTROL SYSTEMS (Category B) 

PROTECTIVE SYSTEMS SHALL BE SEPARATED FROM PROCESS CONTROL SYSTEMS TO THE 

EXTENT THAT FAILURE OF REMOVAL FROM SERVICE OF ANY PROCESS CONTROL SYSTEM COM.  

* PONENT OR CHANNEL, OR THOSE COMMON TO PROCESS CONTWL AND PROTECTIVE CIRCUITRY, 

SHALL NOT NEGATE THE MINIMUM REDUND)ANCY REQUIREMENTS FOR THE PROTECTIVE CHANNELS.  

CRITERION 19 - PROTECTION AGAINST MULTIPLE DISABILITY FOR PROTECTIVE SYSTEMS 

(Category B) 

"THE EFFECTS OF ADVERSE CONDITIONS TO WHICH REDUNDANT CHANNELS OF PROTECTIVE 

SYSTEMS MIGHT BE EXPOSED IN COMMON, EITHER U,"ER NDRMAL CONDITIONS OR THOSE OF 

AN ACCIDENT, SHALL NOT RESULT IN LOSS OF THE PROTECTIVE FUNCTION.  

CRITERION 20 - EMERGENCY POWER FOR PROTECTIVE SYSTE0S (Category B) 

I.4 THE EVENT OF LOSS OF ALL OFFSITE POWER. SC-FFICIENT SOURCES OF L"Fg,/ER.  

ALTERNATE POWER /.L-ra-I -i 7 SHALL BE PROVIDED TO ASSURE A CAP.AILIT•Y 

FOR PERFORMING THE LF-TEc lv 7 FUNCTIONS OF THE PROTECTIVE SYSTEmS.  

CRITERION 21 - DEMONSTRATION OF FUNCTIONAL OPERABILITY OF PROTECTIVE SYSTEMS 
(Catecory B) 

MEANS SHALL BE INCLUDED FOR TESTING PROTECTIVE SYSTEMS /TNSTRWT4[EItATjgoi/ 

iI -



WHILE THE REACTOF IS IN OPERATION MO DEMONSTRATE FUCXTIONAL OPERABILITY AND TO 

DETERMINE COMPONENT OR :IRCUIT FAILURES 

CRITERION 22 - PROTECTIVE SYSTEMS FAIL-SAFE DESIGN (Category B) 

THE PROTECTIVE SYSTEMS SHALL BE' DESIGNED fl.WCw=AT-KAK1S-TE. ISTRU..  

I4SMTATIQ!7 TO GO INTO A SAFE STATE OR A STATE ESTABLISHED AS TOLERABLE ON SOME 

OTHER BASIS IF CONDITIONS SUCH AS GROSS DISCONNECTION OF THE SYSTEM, LOSS OF 

ENERGY (ELECTRIC POWER, INSTRUMENT AIR) OR ADVERSE ENVIRONMENTS (EXTREME HEAT 

OR COLD, FIRE, STEAM, OR WATER) ARE EXPERIENCED.  

CRITERION 23 - REDULNDANCY OF REACTIVITY CONTROL (Category A) 

AT LEAST TWO INDEPENDENT REACTIVITY CONTROL SYSTEMS, EAEFERABLY OF DIFFERENT 

PRINCIPLES, SHALL BE PROVIDED. tA-SECQiNARV-QR-i•AMCP-RACfvirt-Y.c-- L-NmALIg 

INDS EIQKV-OF-THE- F URDIAR-METHQD.Q F- REACTIVITY- EUUTDMWN-WTE -GAIPAS JLUY-1. W 

N-M*HE-IREACgOR- FRCH-ANw-OQERATING - CONDITIN.17 

CRITERION 24 - REACTIVITY HOT SHUTDOWN CAPABILITY (Category A) 

AT LEAST IWO OF THE REACTIVITY CONTIROL SYSTLMS PROVIDED SHALL INDEPENDENTLY 

BE CAPABLE (O MAKING A.ND .HOLDING THE CORE SUBCRITICAL AT ANY HOT STANDBY OR HOT 

OPEPATING CL.,iDITION SLF7ICIENTLY FAST TO PREVENT EKCEEDING FUEL DAMAGE LIMITS.  

V. REACTIVITY CONTROL 

CRITERION 25 - REACTIVITY SHUTDOWN CAPABILITY (Category A) 

AT LEAST ONE OF THE REACTIVITY CONTROL SYSTE2S PROVIDED SHALL BE CAPABLE 

OF %!AKIYC THE CORE SLUBCRITICAL L'NER ANY REACTOR CONDITION (INCLUDING TRANSIENTS)



0 -A

-8.m 

SUFFICIENTLY FAST TO PREVEN'T EXCEEDING FUEL DAME LWITS. SHUTDOWN MARGINS 

S4REATER THAN THE MAXIMLM WORTH OF THE HOST EFFECTIVE CONTROL ROD WHEN FULLY 

It, .IDRAWJN SHALL BE PROVIDED.  

CRITERION 26 - REACTIVITY HOLDDOWN CAPABILITY (Category B) 

AT LEAST ONE OF THE REACTIVITY CONTROL SYSTEMS PROVIDED Sh.AL BE CAPABLE 

il-F MAKING AND HOLDING THE LREACTZVITV- CONTRO-L.- ISNL_0=9 DE-A.- SI .WN-CAPA.  

i;LIsu-rr•FiCtENT-TO-lAKE-AD-NOLw7 CORE SUBCRITICAL UNDER ANY CONDITIONS 

:'RON-ANY-QPERATINT / WITH APPROPRIATE MARGINS FOR CONTINGENCIES.  

'RITERION 27 -. REACTIVITY .ONTFOL SEYSTEM MALFUNCTION (Cateltorv 3) 

THE REACTIVITY CONTROL SYSTEMS SHALL BE CAPABLE OF SUSTAINI.?G LRSU;ivilw

.'TROL-SALL-IC &=&-A -GPA3ALI T. TO -S1STAIN ANY SINGLE /CQNTRL-6SYTDi7 

"_MA•.SCTIO. WITHOUT CAUSING A REACTIVITY TRANSIENT WHICH COULD RESULT /_ESULTS7 

I1 EXCEEDING FUEL DAMAGE LIMITS / CORE-DESIGN- LIMITS- ESTA3LISHED•-FROMGo.•USDERA.  

TON$*QF- FEL-DMA•iE7.  

"-R[TERION 28 - MAXIMUM REACTIVITY WORTH OF CONTROL RODS (Category A) 

LIMITS SHALL BE PLACED ON LVPEQ7 MAXIMUM REACTIVITY WORTH OF CONTROL RODS 

.-'R ELEMENTS AN) /T•E/ RATES AT WHICH REACTIVITY CAN BE INCREASED TO ENSURE THAT 

-HE POTE.TIAL EFFECTS OF A SUDDEN OR LARGE CHANGE OF REALTIVITY CANOT (a) RUPTURE 

;.E PRIMARY PRESSURE BOUND)ARY OR (b) DISRUPT THE CORE, ITS SUFPPRT STRUCTURES, 

OR OTHER VESSEL IE SUFFICIENTLY TO IMPAIR THE EFFECTIVENESS OF EMERGENCY 

CORE COOLING /1IEV-NIGHT- BE- |ISERTED- UNER-DESIC.- LI4I1ING.SITUATON$S, - SUCH-AS 

,,- -EEACfLVITY- I-SEiWOx-Ga.. LQos.-.)F-CO LAj'T,. T -AES1;R. i -C,!APA3 I LITY. FOR 

#v6AC C2ENT - SMWTDQWW-0F. THE- REACTOF - AND -TW! AVG IDANCI-OF -PTIEUA L- EFFECTS. THA 

9it*~f -q-6-
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VI. REACTOR COOLANT PRESSURE BOUNDARY 

CRITERION 29 - REACTOR COOLANT PRESSURE BOUNDARY CAPABILITY (Category A) 

THAT±7 THE REACTOR COOLANT PRESSURE BOUNDARY SHALL (sj7 BE CPBEO 

ACCG,. DATIG WITHOUT RUPIW•ZE, AND WITH, AT MOST, LIDITED NEW FOR ENERGY 

ABSORPTION THROUGH PLASTIC DEFORMATION, THE STATIC AND DYNAIIC LOADS 14MPOSED 

0% Ay' BOUNDARY COMPONENT AS A RESULT OF ANi INADVERTENT AND SUDDEN RELEASE OF 

ENERGY TO THE COOLANT. AS A DESIGN REFERENCE, THIS SUDDEN RELEASE SHALL BE 

TAKEN AS THAT WHICH V3ULD RESULT FROM A SUDDEN RiACTIVITY INSERTION SUCH AS Ly 

ROD EJECTION LCQoIQI1 - GsTuLATED- Fol- NRs7 AND LA1 D DRtOPOUT ACCIDENTS L-vo' 
vs-lims~l.  

:RITERION 30 - REACTOR COOLANT PRESSURE BOUNDARY RAPID PROPAGATION FAILURE 

PREVEN.rION (Category A) 

THE REACTOR COOLANT PRESSURE BOUNDARY SHALL BE DESIGNED SO THAT LRAPID 

PROPAGATION TYPE FAILURES ARE PRECLUDED. DUE CONSIDERATION SHALL BE GIVEN TO 

THE .OTCH-TOUGHNDESS PROPERTIES OF MATERIALS, THE STATE OF STRESS UNDER STATIC 

A.ND TF.ANSIENT LOADINGS, THE QUALITY CONTROL SPECIFIED FOR MATERIALS AND CON

.NENT FABRICATION TO LIMIT FLAW SIZES, AND THE PROVISIONS FOR CONTROL OVER 

.:tRVICE TEMPERATURES AND IRRADIATION EFFECTS.  

CRITERION 31 - REACTOR COOLANT PRESSURE BOUNDARY BRITTLE FRACTL7RE PREVENTION A (Category A) WWI amw 

UNDER CONDITIONS WHERE REACTOR COOLANT PRESSURE BOUNDARY SYSTEM COM.PONENTS 

":ONSTRLCTED OF FERRITIC IMATERIALS MAY 3-r SUBJECTED TO POTENTIAL REACTIVITY. INDUCED 

LOAD!.?S, SERVICE TEMPERATURES SHALL BE AT LEAST 120°F ABOVE THE .DT TEMPERATURE
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"VIZ. NGI.NIEERED SAFEGUARDS 

*11TERION 33 - E.*GI.NEMED SAF•GUARDS BASIS FOR DESIGN (Category A) 

SAFEGUARDS SHALL BE PROVIDED.rfM IZN LTaR7 THE FACILITY TO M.l 

$ UP SAFETY FSATURES PVED BY TME CoUE DESIGN MAN THE cRE AMD COOLANT BOUNDARY 

PROTECTIVE SYSTEMS. AS A HINIMLI. SUCH SAFEGUARDS SHALL BE DESIGNED fLg.WTa 

JASE 6 •nAT4.- -I XT= 44Y-QF- THE -COO LA)IT- 80IQWA- 16- &6.-- AS- A-MINNIM -TIM 

aimG)r.6mAmL7 TO ACCOILDDATE A RA.NGE OF PRIMARY COOLANT SYSTEM BREAKS UP TO AN 

,NCLUDU• G THE CIRCUFEREXTIAL RLUPTURE OF ANY PIPE IN T L7D. -R&T- RCOOI- LAM! 

Y•stEM ASS1MMI L-BSTRUCTE DISCHARGE Fer T E. S.  

CRITERION 34 - RELIABILITY AD TESTABILITY OF ENGINEERED SAFEGUARDS (Catmry A) 

ALL ENGINEERED SAFEGUARDS SHALL BE DESIGNED 10 PMWIDE HIGH FUNCTIONAL 

RELIABILITY AV. READY TESTABILITY. IN DETER41NING THE SUITABILITY OF A FACILITY 

FOR A PROPOSED SITE, THE DEGREE OF PERMISSIBLE RELIAXCE UPON AND ACCEPTANCE OF 

THE I.IERENT A4
1D ENGINEERED SAFETY AFFORDED BY THE SYSTEMS, MATERIALS A COM

a PONE'xTS, AND THE ASSOCIATED ENGINEERJD SAFETY AFFORDED BY THE SYSTEMS, MATERIALS 
M. cce4FONENTS. A.'MD THE ASSOCIATED EiGIMEDED SAFEG'ARDS TO BE BUILT INTO THE 

FACILITY WILL BE INFLLtENCED BY THEIR KNIDWN OR nEIR DENSTRATED PREFORMAICE 

CAPABILITY AM RELIABILITY A.XV THE EXTEN.T' TO WHICH THE OPEPABILITY OF SUCH 

SYS-T.cMS. M.ATERIALS. 'P3OFO.N•TS, A..% .ENINEERED SAFEGUAMS CAN BE TESTED A.D 

, z.,ISPECTED WHERE APPROPRIATE ZPLRI." 7'4E LIFE CF r E PUS?. THIEREFORE,-ALL.  

I E1G 3| REIDI- S•AFEGU/ARDS- Ig(ALL-8E-DES|GUED-*- pROVWE-I(I-NJI~ClON -RELA3UT 

, LA. D ,Y- tESTABI LzY.7'~ 

-I
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CRITERION 35 - 4EIGENCY POWER FOR ENGINEERED SAFEGUARDS (Catepory A) 

IN THE EVENT OF LOSS OF ALL OFFSITE POER, C /lRE4(VST-15VVI.- V _ SUFFI

CLINT SOURCES OF iIwu7ALTERNATE TOWER, SHALL BE PROVIDE LM .VA-UL 7 

TO ASSURE-A CAPABILITY FOR PRORING THE LJ7 FUNCTIONS REQUIRb JF THE ENGINEERED 

SAFEGUARDS L R- PUBLIC-* AFLW-=IKR- ALL- CRED| B3LE-KCIRCUSTAUNEg.  

CRITERION 36 - MISSILE PRDTECTION (Category A) 

PROTECTION cOR ENGINEERED SFEGLUARDS SHOUL SE PROVIDED LIS-REQKU_7 

FROM DYNAMIC EFFECTS AND MISSILES THAT MIGHT RESULT FROM PLANt EQUIPEMENT FAILURES.  

CRITERION 37 - ENGINEERED SAFEGUARD SYSTEM PERFORMANCE CAPABILITY (Category A) 

ENGINEERED SAFEGUARD 1!EDUIQAMT/ SYSTEMS SUCH AS E4ERGOICY CORE COOLING 

AM CONTAINMENT HEAT REMOVAL SHALL PROVIDE SUFFICIENT RELIABILITY AND PERFORMiNCE 

K> CAPABILITY TO ACCOMODATE PARTIAL LOSS OF INSTALLED CAPACITY All) STILL FULFILL 

THE REQUIRED SAFETY FUNCTION. LTC QNPQ;NDEEcpbin.Aml4 sr s-wwrLRE-EMPL9VIM 
g'IALL- B i.- NDEPE•EK')VK ,T- . iJRC- A)QTUR,/ 

CRITERION 38 . ACCIDENT AGGRAVATION PREVENTION (Categtory A) 

.NIGINEERED SAFEGUARDS SHALL BE DESIGNED S) THAT ACTION OF THE SAFEGUARDS 

WHICH L/_AT7 MIGHT ACCENTUATE THE ADVERSE AFTER-EFFECTS OF THE LOSS OF N)RMAL 

CCCLING BY EITHER PLANED OR I.ADVERTENT OPERATION OF THE dN(GI.NEERED SAFEGUAPDS 

is /•_-a67 .AOIDED.  

CRITERION 39 - EMEk.ENCY CORE COOLING (Catexory A) 

THE EMERGENCY CORE COOLING SYSTEM SHALL BE DESIGNED TO PREVENT FUEL AND 

r.:AD D.MAGE THAT WOLLD i•:-ERFEFE ýITH ADEQUArE -IERGENC• CORZ .OLIou A:.D TO 

L'.Yl, THE CLAD METAL-WATER REACTION TO NEGLIGIBLE AMOLU MS rLR .4LL SIZES OF

--WVa--
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BREAKS I.N THE REACTOR COOLANT PIPING UP TO AND INCLUDING TIE DOUBLE-ENDED RUPTURE 

OF THE LARGEST PIPE. I'E*EuiECTE.G'-iV-W4PERATVU6*R9M.,ECY.¥-A)*A Ro1 

CREAWCA- LTREAC O IM-TRAT- ,OULD-CAUI-OR-MATIR [ALLY-A4JR•-Irl]-REZLASS-0- F1 6610M 

* ;lG£.,lQM-THEl(-•.CGRE- AR];-4Q;4-E-UflrJ D -BOTHN-IN- E - -NSSQENK, -- 9

nRATh'RIES..AT.C-OWLD-ENDA2VER-.T1E-GAPA5;L;Y-QF-rg-RIA-T.VESSEL-TO4U)NEM 

.. AJAS*A- ig STACC|DIVE*GgCOR- [INCLOSM~U- AND*-0 LA)XT- CONTAZIM-*AR11-To*|-u n Nm off 

CR::E.RIO.N 40 - INSPECTWN OF EMERGENCY CORE COOLING SYSTEMS (Category A) 

DESIGN PROVISIONS SHALL BE MADE TO FACILITATE LIRGDV-CORE-€OGL13G 

*VST4K.SHALL-Bi-E-sCND-CO-•-r•AT7 PHYSICAL INSPECTION OF ALL CRITICAL PARTS OF 

THE EMERGENCY COOLING SYSTEMS ,INCLUDING REACTOR VESSEL INERNALS 

A.,V WATER t.LJECTION NOZZLES I/N.;UShi-LQQ;-PIeiNG,*C IE-AICa4PSfE.  

CRITERION .,1 - TESTING OF EMERGENCY CORE COOLING COMFONENTS (Categaory A) 

DESIGN PROVISIONS SHALL BE MADE LE~nrfl;D-€RK.C-OOUK,-SVYTUi-GAL.I-BE 

-.•14j6 VE5;C17 SO THAT ACTIVE CODNONENTS OF THE EMERGENCY CORE COOLING SYSTEMS, SUCH 

AS PUMPS AND VALVES. CAN BE TESTED PERIODICALLY FOR OPERABIL[ITY AD REQUIRED 

FTVNCTIONAL PERFORMANCE.  

CRITERION 42 - TESTING OF EMERGENCY CORE COOLING SYST1EMS (Category A) 

!D(_Rr.Cc.-CORC-COOLI[ G-ESTiD- PLALL- B3-vDSIGINED o-.-TAT.. A CAPABILITY 

SHALL BE iiWs PROVIDED 1O TEST PERIODICALLY THE DELIVERY CAPABILITY' OF THE 

EMERGENCY CORE COOLING SYSTEMS AT A LOCATION /-POSITION/ AS CLOSE 10 THE CORE 

j AS IS PRACTICAL.  

K.>



CRITERION 43 - TESTING OF OPERATIONAL SEQUENCE OF IMERCENCY 'ORE COOLG SYSTEIS 

(Category A) 

A CAPABILITY SHALL BE L!.7 PROVIDED TO TEST UNDER CONONS AS CLSE T 

DESIGN AS PRACTICAL THE FULL OPERATIONAL SEQUENCE THAT WOULD BDR THE 04ERGENCY 

CORE COOLItN SYSTEMS IND ACTION, INCU3DING THE TRANSFER TO ALTERNATE POWER 
J SOURCES.  

CRITERION 44 - CONTAL4NMENT DESIGN BASIS (Category A) 

THE CONTAI•NM4ET STRUCTURE, INCLUDING ACCESS OPENIGS AND PEED ,TIONS, 

SHALL BE DESIGNED TO ACGI'MODATE OR DISSIPATE WITHDUT EXCEEDINC THE DESIGN 

"L.EAKGE RATE THE L%RGEST CREDIBLE ENERGY RELEASE, INCLlt*.C THE EFFECTS OF 

CREDIBLE METAL-WATER OR OTHER CHE4ICAL REACTIONS THAT COULD OCCUR IN THE 

A.SECE OF IEMIEENCY CORE COOLIC.C /C•RE-QI•, R0l/;7 SYSTEMIS.  

""I•tTERtON 45 - NDT REQUIREMENi FOR CONTAINMENIT HATERIAL (Category A) 

PRINCIPAL LOAD CARRYING CO3KIFENTS OF FERRITIC HATERIALS EXPOSED TO THE 

EXTEMNAL ENIRO.N.I E SHALL BE SELECTED SO THAT THEIR TEMPERAIURES UNDER .NDR4AL 

OPERATIG AND TESTING CONDITIONS ARE NOT LESS "- Aq 30°FF ABOVE NIL-DUCTILITY 

.RASITION (ND.T) TEMPERATURE. /ViLL- AJOVE-Ir-'.--tuE-•ARGeIDi.-AgvEs-4oiN VATIVEL¥ 

i TINAa~D. NIL-DUCT LIUY-TRANSITM~i- TD4PERATIAES.- IN-NO-CASS-SRALL- IL9- LESS- THAN 

CRITERIO. 46 - REACTOR CO0.A.4T PRESSURE BOUZ..ARY OUTSIDE CC'TAI,4ENT (Cat~torv A) 

IF PART OF THE REACTOR /Fitx)Axv7 COOLANT PRESSURE 11000ARY IS OUTSIDE THE 

•.VTAI."4EKF. APPROPRIATE SAFX•,CADS AS NECESSARY SHALL BE PROVIDED TO PROTECT 

"ME HEALTh AND SAFETY OF 7HE P.BL" IN ".SE OF AN ACCIDENT-.. RUPTURE !N THA:



PART. ETERtMINATION OF THE APPROPRIATENESS OF SAFEGUARDS SUCH AS ISI)LATION 

VALVES AND ADDItIom covIAitm2ENTf.TC._ SHALL INCLUDE CONSIDERATION OF TH 

EVIPOTI4DTAL AND FOFULATION CONDITIONS SURROUHEATG THE SITU.  

CRITERIOK7 - CONTAINMENT HEAT RDOVAL (Category A) 

WHERE ACTIVE HEAT REMOVAL L9. FATO! SYSTEMS ARE NEEED UNDER ACCIDENT 

CONDITIONS TO PRVENT EXCEEDING CONTAIMENT DESIGN PRESS•Em , AT LEAST • W 

SYSTr4S SHALL BE PIOVIDED. PREFERABLY OF DIFFERENT PRINCIPLES.  

CRITERION 48 - COrA .?.ENTr ISOLATION VALVES (Categorv A) 

?2EETRATIONS TLAT REQUIRE CLOSURE FOR THE CONTAINMENT FlNCTIONS SHALL BE 

,'I;9T-3S17 PROTECTED BY NULTIPLE VALVING AND ASSOCIATL APPARATUS.  

CRITERION 49 - CONTAI.WIET LEAK TEST (Catevorv A) 

CONTAINMENT SHALL BE DESIGNED Sr THAT AN INTEGRATED LEAK TEST CAN BE CON

DUCTED AT LEAST TO DESIGN PRESSURE AFTER COMPLELION AND INSTALLATION OF ALL 

PENETRATIONS A.D THE LEAKAGE RATE MEASURED OVER A SUFFICIEN(T PERIOD OF TIME TO 

VERIFY ITS CONqFORMACE WITH REQUIRED PERFORMANCE.  

CRITERION 50 - CONTAIN4ENT PERIODIC TESTIG. (Category A) 

THE CO•'TAIWN.r SHALL BE DESIGNED 9D THAT INrEGRATED LEAKAGE RATE TESTING 

B,:;E OCNCE AT DESIG. PRESSURE /ERIGDZCALX. DUIRING PLANT LIFET2-ME 

.CRITERION 51 - ?ROVISIONS FOR TESTINE OF ?PNETRAT:ONS (Categor" A) 

PIROVISIONS SHA.LL BE MADE FOR TESTING; ALL PENETRATIONS SUBJECT TO FAILURE 

OR DETERIORATION IN SERVICE SUCH AS RESILIENT SEALS AND EXPANSION BELlOWS TO 

PERMIT "E.AK-1GH:NESS 0'. BE DEIOKSTRATED AT Z PY': PRESSU'RE AT ANY TIME.
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.RITERION 52 - PROVISIONS FOR TESTING OF ISOLATION VALVES (Category A) 

CAPASILITY SHALL BE L6 PRVWW FOR TESTING FUNCTIONAL OpEBLny oF 

•AL'JES &M ASSOCIATED APPARATUS ESSENTIAL TO THE COxrAIKENr FUNCTION FO 

_STABLWIING WHETHER JUAT4. FAILURE HAS OCCURRW AND FOR DEt•ERMrIG TAT 

VdALVE LEAXMPE DOES NOT EXCEED ACCEPTABLE LIMITS.  

CRITERION 53 - INSPECTION OF CONTAIR4ENT PRESSURE-REDUCING SYSTEMS (Category A) 

DESIGN PROVISIONS SHALL BE MADE ID FACILITATE THE PERIODIC PHYSICAL 

"I .•:NSFECTION OF ALL IMPORTANT CGUVONENTS OF THE CONTAIMMENT PRESSURE-REDUCIXI 

- SYSTEMS; SU• H AS, FlIPS, VALVES. SPRAY MOZZLES, AND SU4PS, LGONTAI)E -FRUIIE 

aOW INGt- 'YST(D4S- SHALL-I9.BE- SiGMO.- - T4AT- 1W(CAL INSFETION-OF. ALL.•4 GGNEWIr" 

&;;C- AS, - MPAY- M=ZLE6. "1mD. 6006, -CAN- 9E- ACOGNLI WEUEýw 

:RITERION 54 - TESTING OF CONTAINMENT PRESSURE-REDUCING SYS'lm .•-.'ONENTS 
(Category A) 

"THE CMNTAI.IENT PRESSURE-REDUCIMG SYSTEKS SHALL BE DESIGNED SO THAT ACTIVE 

CCM,.PONENTS, SUCH AS PftMPS AMMD VALVES, CAN BE TESTED PERIODICALLY FOR OPERABILITY 

A.M) REQUIRED FUNCTIONAL PERFORMA.CE.  

.CRITERION 55 . TESTING OF CONTAIMENT SPRAY SYSTEM (Category A) 

A CAPABILI•Y SHALL BE /_/ PROVIDED ITO TEST PERIODICALLY THE DELIVERY 

:A.PABILIr" OF THE CONTAINNENT SPRAY SYSTLM AT A POSITION AS CLOSE TO THE SPRAY 

.OZZLES AS IS PRACTICAL.  

CRITERION 56 - TESTING OF OPERATIONAL SEQUENCE OF CONTAI*IEY. PRESSURE-REDUCING 

SYSTEMS (Category A) 

A -APABILIIY SHALL 3E !*-if PiO'IIDE) Iro rlEs C'::DER CON-ul;.AIWS As CLOSE TO 

THE DESIGN AS ?F.ACTICAL THE FULL OPERATIONAL SEQUENCE THAT ,,OL'. BRING THE

.-. I
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CONTAI•.4ENT PRESSURE-REDUCIINO SYSTDES INTO ACTION, INCLUDING THE TRANSFER TO 

ALTERNATE POWER SO1RCES.  

CRITERION 57 - INSPECTION OF AIR CLEANUP COKIWNENTS (Category A) 

DESIGN PROVISIONS SHALL BE MADE TO FACILITATE PHYSICAL INSPECTION OF ALL 

CRITICAL PARTS OF CONrAI4ENr AIR CLEANUP SYSTEIM; SUCH AS, DUCTS, FILTERS, 

FANS, AND DAMPERS. ATHAT 

PFW 1CAL- 06SFECTION-0 F- ALL- PQON K'6 - INCLONg- DVUCT-W.IGRK.AND. FlLTEl- hNSTALLA.  

R•ON,- CAN- 36-ACCwmIPsmD,7 

CRITERION 58 - TESTING OF AIR CLEANUP SYSTEMS ACTIVE COMPONENTS (Category A) 

DESIGN PROVISIONS SHALL BE MADE SO THAT ACTIVE COMPFNENTS OF liZ fLgTA"Ks7 

AIR CLEANUP SYSTEiS, SUCH AS FANS AND DAMPERS, CAN BE TESTED PERIODICALLY FOR 

OPERABILITY AND REQUIRED FUNCTIONAL PERFORMAXCE.  

CRITERION 59 - TESTING OF AIR CLEANUP SYSTEMS (Category A) 

A CAPABILI,• SHALL BE LS7I PROVIDED FOR IN SITU PERIODIC TESTING AND 

SU'RVEILLANCE OF THE L•QON•TWAE•=i AIR CLEANUP SYSTEMS TO ENSURE (a) FILTER 

BYPASS PATHS HAVE NOT DEVELOPED AND (b) FILTER AND TRAPPItG MATERIALS HAVE NOT 

DETERIORATED BEYOND ACCEPTABLE LIMITS.  

:RITERION 60 - TESTING OF OPERATIONAL SEQUENCE OF AIR CLEAMMP SYSTEMS (Catecory A) 

A CAPABILITY SHALL BE FT h ,.eL..D TO TEST UNDER CONDITIONS AS CLOSE TO 

DESIGN AS PRACTICAL THE FULL OPERATIONAL SEQUENCE THAT WOULD BRING THE AIR CLEANUP 

SYSTEM INTO ACTION, INCLUDING THE TRANSFER TO ALTERNATE POWER SOURCES AND THE 

DESI•N AIR FLOW DELIVEPY CAPABILLTY.

I



0

iJ -"18

VIII. FUEL AND WASTE STORAGE SYSTEMS 

CRITERION 61 - PREVENTION OF FUEL STORAGE CRITICALItY (Category B) 

POSSIBILITIES FOR /1VADVAISTSIi CRITICALITY IN NEW AF SPENT FUEL 

I ~STORAGE SHALL BE 1913T-SEI PREVENTED BY PHSICAL L/ INEERED SYSiTuS OR 

PROCESSES TO EVERY EXTENT PRACTICABLE. SUCH MEA-NS AS FAVORABLE GMETRIES 

S..SHALL BE EXIdsAzE OVER PROcEDURA corioLs.  

CRITERION 62 - FUEL AND WASTE STORAGE DECAY HEAT (Category B) 

RELIABLE DECAY HEAT REMOVAL SYSTEMS SHALL BE DESIGNED TO ENSURE D4AGE 

TO THE FUEL OR STORAGE FACILITIES .  

pREVExT-UKEL-Q.R-.SRAGE-VOL1JE-OAHNAG/ THAT COULD RESULT IN RADIOACTIVITY 

RELEASE TO PLANT OPERATING AREAS OR THE PUBLIC ENVIRONS IS PREVENTED. SUCH 

MEANS MUST BE ASSURED FOR ALL ANTICIPATED NDFXAL AND ABNORMAL CONDITIONS AS 

WELL AS THOSE ACCIDENT SITUATIONS WHEREBY V.NRAL COOLING COULD CREDIBLY BECOME 

LOST.  

CRITERION 63 - FUEL AND WASIE STORAGE RADIATION SHIELDING (Category A) 

* SHIELDING FOR RADIATION PROTECTION SHALL BE PROVIDED IN THE DESIGN OF 

SPENT FUIEL AND WASTE STORAGE FACILITIES AS REQUIRED FROM CONSIDERATIONLW OF 

10 CFR 20.  

CRITERION 64 - PROTECTION AGAINST RADIOACTIVITY RELEASE FRcM SPENT FUEL AND 
WASTE SIORAGE (Category B) 

CONTAINMENT OF FUEL AND WAS. - STORAGE L -6V6 _S7/ SHALL BE PROVIDED I 
IF AC-IDE:TS COULD LEAD TO RELEASE OF UNDUE AMOUNTS OF RADIOACTIVITY TO THE 

P'BLIC ENVIRONS.  

7r
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IX. PLANT EFFLUENTS 

CRITERION 65 - CONTROL OF RELEASES OF RADIOACTIVITY TO THE ENVIRONMENT (Category B) 

THE FACILITY DESIGN SHALL INCLUDE THDSE MEANS NECESSARY TO MAINTAIN CONTROL 

OVER PLANT RADIOACTIVE EFFLUENTS, WIH&THER SOLID, LIQUID, OR GASEWUS. APPROPRIATE 

HOLDUP CAPACITY SIALL BE PROVIDED FOR RETENTION OF GASEOUS LIQUID, OR SOLID 

EFFLUENTS, PARTICULARLY WHERE UNFAVORABLE ENVIROtIMENTAL CONDITIONS CAN BE 

EXPECTED TO REQUIRE OPERATIONAL LIMITATIONS UPON THE RELEASE OF RADIOACTIVE 

EFFLUENTS TO THE ENVIROM4ENT. IN ALL CASES, THE DESIGN FOR RADIOACTIVITY 

COVTROL SHALL BE JUSTIFIABLE ON THE BASIS OF (a) CONSIDERATIONS SET FORTH IN 

10 CFR 20 FOR ANY NORMAL OPERATION OR ANY TRANSIENT SITUATION THAT MIGHT 

REASONABLY BE ANTICIPATED TO OCCUR OR (b) CONSIDERATIONS SET FORTH IN 10 CF&R_ 100 

FOR THE EXCEEDINGLY LOW PROBABILITY TYPE OF SITUATION AS DEPICTED THEREIN.  

-I
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To : H. 9. Etherington, Design Criteria 
Subcommittee Chairma~n 

From S. H. ffanAuer 

Subject: REVIEW OF NEW DRAFT GENERAL DCSICN CRITERIA 
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4. "Reliable process controls" could mean "adequate detection, plus a 

g~od administrative procedure for coping," which has been approved repeatedly.  
Unfortunateiy. I take "reliable process controls" to mean, "instrunentation 
and controls bAlt to prot %tiUns 7 .atVM quality and reliability;"* this is not 
meant, I think. The worcs "together with reliable process controls" should 
be deleted.  

4.b. I do not know what "process oscillations" mans.  

S. Delete "together with its cooling and moderating systems." Moderation 
is part of the "core;" the cooling system does not enter. Taken literally, 
this clause allows an intrinsic positive power coefficient if some haywire 
coolant temperature controller makes an "apparent" negative coefficient.  

6. Where did the exceedingly small rupture probability go? It will be 
missed. See Criterion 7, which discusses rupture consequences.* 

8. The old way was better, since it iLplied the necessity for retaining 
control if. the control room bec,,mes uninhabitable.  

4. Delete the tirst "process." 

•0. This is no'w n.nser..sical. Uhat are w"anans . . for monitoring andl 
-tainrainin$ control o'.er . . . si-sposition of fuel?" Is this an instrum-nta- C!
tio. clause or a fuel t-IJ-down zAause or something else? 

11. Why is "core" needed? 

13. This criterion still Jo..tz not contain the thought chat the [nstru
mnt range must be extended to indicate large, large releases that the designers 
think i-credible.  

*.7. ahis is r-aly pato n 

"-4.a. aclete "process" everyv•Aere.  

b. Chan;e "shall not negate the miniu.-jm redundancy" (doubie negative) 
to "Z.eaves intact a system sativiying all." 

21. Change "functional ops-r-a5i:Lty" to "that no failures .2 !j%% af redun
d.inc- have occurred." Delet.e "wnd ta lietermiv.e , entr . -iirures.  

24.a. "Subcritical" at "hot operating!" Nonsense.

b. We do not s.nforce thia in GE; their IZI',J •oiw.mn ;..- -. n.01%nal

25. Even un4.r :)%s-of-:e3o.l.nc .rmnsients?

-2 -
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26. How does this differ from the last sentence of 25? 

27. We do not nov enforce this for the rod-drop (GE) or rod-ejection 

(MRa) accidents.  

28. This is inadequate; there should be lots of margin in this one.  

32. Is this enough, even for now? 

35. The old 9.1.2 was better. The alternate power sources must be 
provided before all off-site power is lost. "A capability" is not enough; 
where is redundancy, testing, capacity margin, etc. etc.? 

37. Delete "reliability and." This criterion is part of reliability.  
Why is the very important last sentence 4cletcd? 

38. Nov Lnacceptable. The design ms~st be such that the safeguards can 
work any time they get ready and not make things worse. The revision implies 
that interlocks should prevent protective (engineering safeguard) action at 
the wrong time - a d.,ngerous Kind o( safeguard indeed.  

39. Where did the mirgin -'o? See Palisades criteria. Unacceptable 
without margin.  

52. Change "whether" back to "that =o." The point (often repeated, and 
mally Limes reinstated to this document) is that a valve can fail and yet a 
test can show no leakage bec,-,s, the backup valve is tight. rests =tst reveal 
the first flaw so it can be Lixed, else redundancy doesn't pay.  

53. And toruses (Lori?).  

61. "Favorable" . ar*' those favorable to criticality: Geometri
cilly jafe configurationi'" ii the corre•. term.  

62. roo many words bet','ecn "ensure damage"(t) and "is prevented." Awtul.  

Reword.  

66. Sure is a lot of wcrk making comncnts this way.  

cc: S. [. Hanauer 
F. A. Gifford 
H. 0. Honson 
H. G. Hangelsdori 
D. Okrent 

SK. Ergen 
N. J. Palladino
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ATOMIC ENERGY CO)MMSSION

PROPOSED AMENDMENT TO 10 CFR 50: GENERAL DESIGN CRITERIA FOR 
NUCLEAR POWER PLANT CONSTRUCTION PERMITS

Note by the Secretary

1. The Director of Regulation has requested that the attached 

report be circulated for consideration by the Commission at an early 

date.  

2. The Commission approved the proposed design criteria, as 

revised, during consideration of AEC-R 2/49 at Regulatory Meeting 223 

on November 10, 1965.  

V. B. McCool 

Secretary
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ATOMIC ENERGY CMISSION 

PROPOSED AM.LMtEN-r TO 10 CFR 50: GENERAL DESIGN CRITERIA 
FOR NUCLEAR POWER PLArr CONSTRUCTION PERMITS 

Report to the Director of Regulation by the 
Director. Division of Reactor Standards 

THE PROBLEM 

1. To consider the publication for public coment of a proposed 8mendment 

to 10 CR Part 50, "Licensing of Production and Utilization Facilities," which 

would add an Appendix A, "General Design Criteria for Nuclear Power Plant 

Construction Permits." The purpose Of the proposed amendment would be to 

provide guidance to applicants in developing the principal design criteria for 

nuclear power plants to be included in applications for construction permits.  

Under the proposed amendments to this Part, specifically to 150.34, which were 
published for public comment in the Federal Register on August 16, 1966, appli
cants for an AEC construction permit would be required to specify these principal 
design criteria for a proposed facility. The proposed new guide would be 

substituted for the present Appendix A to Part 50.  

BACKGROUND AND SUMMARy 

2. The development and publication of criteria for nuclear power plants 
was one of the key recommendations of the Regulatory Review Panel which 

studied ways of streamlining the Commission's reactor licensing procedures.  

The Panel particularly stressed the need for design criteria to be used at 

the construction permit stage of a licensing proceeding. Work on the develop
ment of general criteria had been in progress at the time of the Review Panel's 

study. This effort was accelerated and led to the Issuance in a Commission 

press release dated November 22, 1965, of draft criteria for use in the evalua

tion of applications for nuclear power plant construction permits. The criteria 
were largely statements of design principles and objjectives previously used 

by the staff in evaluating applications for reactor construction permits.  

Although they reflected the predominating experience with water reactors, they 
were considered to be generally applicable to other reactors as well.  

*Secreta~riat Note: A copy;1 ofJigpes release H-252,_ -November 22, 1965, In on file In the Office of the Secretary.  

-2
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submitted comaents, as listed in Appendix WA.K Because of the volume, the 

correspondence is not attached. Copies of all comments received except those 

originated within the Coission have been placed in the Public Document Room.  

4. The general reaction was that the criteria fulfilled a need and the 

ABC should continue their development. None of the correspondents objected 

to the issuance of general criteria and their comments were constructive. The 

Atomic Industrial Forum, for example, submitted a complete proposed revision 

reflecting considerable interest and effort.on the part of that organization.  

The comments received fell into the following broad categories: 

a. Title each criterion. This was suggested as an aid in indexing 

and referencing.  

be Improve the organization of the criteria. Comments included 

suggestions for arranging criteria according to type of systems and for 

grouping the criteria accordl• to the degree of public protection.  

c. Simplify the format. A number of suggestions were made for 

eliminating repetition for combining criteria and for clarification.  

d. Eliminate details. Some comments suggested that the criteria 

should state only objectives, and that specific details and manner of 

implementation should not be stated. A number of coP-ents expressed a 

desire for less general and for more comprehensive and detailed criteria.  

a. Relate the criteria only to the protection of the public. Views 

were expressed that some criteria as written related .to operational 

problems and should be eliminated.  

f. Retitle the document. A belief was expressed that as written 

these were not truly criteria, but principles or fundamentals.  

g. Apply the criteria more broadly than construction permits alone.  

This comment essentially urged that the restriction of the criteria to 

construction permits should be deleted and that they should be made 

applicable to all stages of licensing, including the operating license 

stage.  

-3
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the criteria. In addition, subsequent redrafts were circulated to other divi

sions within the Commcission. Principal comments from these divisions have been 

reflected in the revised criteria. Other comments from within the Commission 

will be considered in conjunction with public comments received after publica

tion in the Federal Restister.  

6. The regulatory staff has worked closely with the Advisory Committee 

on Reactor Safeguards on the development of the criteria and the revision of 

the proposed criteria reflects ACRS review and comment. The ACKS has stated 

that it believes that the revised criteria are appropriate to publish for 

public comment.  

7. It is proposed that the criteria be included as Appendix A to 10 CFR 50.  

The proposed amendment,which is attached as Appendix "B," provides that the 

General Design Criteria be used for guidance by an applicant in developing the 

principal design criteria for the facility. For a specific reactor case, some 

-of the General Design Criteria may be unnecessary or inappropriate and the 

criteria, as a whole, may be insufficient. It is expected that additional 

criteria will be needed particularly for unusual sites and environmental con

ditions, and for new and advanced reactor types. In any case, there must be 

assurance that the principal design criteria proposed by an applicant encompass 

all those facility design features required in the interest of public safety.  

B. The criteria are designated as "General Design Criteria for Nuclear 

Power Plant Construction Permits" to emphasize the key role they assume'at 

this stage of the licensirg process. The criteria have been categorized as 

Category A or Category B. Experience has shown that more definitive informa

tion is needed at the construction permit stage for the items listed in 

Category A than for Category B.  

OFCIAL USE ONLY 
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4 'rno ft"nw•a&A Am"OvA3 fTl091 Criteria are exnected to bo nsef-*I as 

interim guidance until such time as the Commission takes further action on 

them.  

STAFF JDQM NTS 

10. The Office of the General Counsel and the Divisions of Reactor 

Licensing and Compliance concur.in the recomendations of this paper. The 

Office of Congressional Relations concurs in Appendix *C." The Division of 

PubJ-ic Information concurs in recommendation ll.c.  

REODMENDATION 

11. The Director of Regulation recommends that the Atomic Enargy 

Commiission: 

a. kE!v publication of the proposed amendments to 10 CFR Part 50 

contained in Appendix "L." 

b. Note that the Joint Committee on Atomic Eneagy will be Informed 

by letter such as Appendix OC." 

c. Note that a public announcement such as Appendix OD" be issued 

on filing the notice of proposed rule making with the Federal Register.  

LIST OF ENCLOSURES 

APPENDIX Page No.  

"A" List of Incoming Correspondence on 0AEC Seeking 
Public Comment on Proposed Design Criteria for 
Nuclear Power Plant Construction Permits" Press 
Release No. 9-252 Dated November 22, 1965 ............. .6 

"IB" Notice of Proposed Rule Kaking........................  

"NCO Draft Letter to the-Joint Committee on Atomic Energy.. 35 

ND" Draft Public Announcement ........................... 37 
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APPENDIX "A" 

LIST OF INCOMING CORRESPONDENCE ON 
"A!C SEEKING PUBLIC COKMENT ON PROPOSED DESIGN CRITERIA 

FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS" 
PRESS RELEASE NO. H-252 DATED NOVEMBER 22. 1965 

1. J. B. McCarty, Jr., U.S. Coast Guard, 1/26/66.  

2. E. P. Epler, Oak Ridge National Laboratory, 1/26/66.  

3. Dr. Emerson Jones, Technical Management, Inc., 2/2/66.  

4. H. C. Paxton and D. B. Hall, Los Alms Scientific Laboratory. 2/2/66.  

5. C. Starr, Atomics International, 2/4/66.  

6. C. T. Chive, Stone and Webster Engineering Corporation, 2/11/66.  

7. R. L. Junkins, Pacific Northwest Laboratory, 2/8/66.  

8. Richard Hughes, Governor of New Jersey. 2/10/66.  

9. Royce J. Rickert, Combustion Engineering, Inc., 2/11/66.  

10. W. B. Cottrell, Oak Ridge National Laboratory, 2/11/66.  

11. Peter A. Morris, Director, Division of Operational Safety. 2111/66.  

12. Holmes & Narver, Inc., 2/11/66.  

13. CDR J. C. Ledoux, BuY¥D, Dept. of Navy, 2/11/66.  

14. Richard H. Peterson, Pacific Gas and Electric Company, 2/14/66.  

15. Norbert L. Kopchinski, Professional Engineer, California, 2114/66..  

16. D. L. Crook, Dept. of Commerce, Maritime Adm., Wash.. D.C., 2/15/66.  

17. Rt. H. Harrison, Babcock & Wilcox, 2/22/66.  

18. Theodore Stern, Westinghouse Electric Corporation, 2/25/66.  

19. E. A. Wiggin, Atomic Industrial Forum, 2/28/66.  

20. James G. Terrill, Jr.. Dept. of Health, Education, and Welfare, 
Washington, D.C., 3/7/66.  

21. J. P. Hogan, General Atomic, 4/30/66.  

22. H. G. Rickover, Director, Division of Naval Reactors, 7/26/66.  

- 6 - Appendix "A" 
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APPENDIX "B"

LT0 Ct P sor7 

LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

General Design Criteria 
for Nuclear Power Plant Construction Permits

The Atomic Energy Commission has under consideration an amendment to its 

regulation, 10 CFR Part 50, "Licensing of Production and Utilization Facili

ties," which would add an Appendix A, *General Design Criteria for Nuclear 

Power Plant Construction Permits." The purpose of the proposed anendment 

would be to provide guidance to applicants in developing the principal design 

criteria to be included in applications for Commission construction permits.  

These General Design Criteria would not add any new requirements, but are 

intended to describe more clearly present Commission reqdirements to assist 

applicants in preparing applications.  

The proposed amendment would complement other proposed amendments to 

Part .50 which were published for public comment in the FEDERAL REGISTER on 

August 16, 1966 (31 F.R. 10891).  

1/ Inasmuch as the Conxmisuion has under consideration other amendments to 
10 CFR Part 50 (31 F.R. 10891), the amendment proposed herein would be 
a further revision to Pert 50 previously published for comment in the 
FEDERAL REGISTER.

-7- Appendix "B"
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The proposed amendments to Part 50 reflect a recommoendation made by 

" a seven-member Regulatory Review Panel, appointed by the Commission to 

study: (1) the programs and procedures for the licensing and regulation 

of reactors and (2) the decision-making process in the Commission's regula

tory program. The Panel's report recommended the development, particularly 

at the construction permit stage of a licensing proceeding,.of design 

criteria for nuclear power plants. Work on the development of such criteria 

had been in process at the time of the Panel's study.  

As a result, preliminary proposed criteria for the design of nuclear 

power plants were discussed with the Commission's Advisory Committee on 

Reactor Safeguards and were informally distributed for public comment in 

Commission Press Release H-252 dated November 22, 1965. In developing the 

proposed criteria set forth in the proposed amendments to Part 50, the 

Commission has taken into consideration comments and suggestions from 

divisions within the Commission, from the Advisory Committee on Reactor Safe

guards, from members of industry, and from the public.  

Section 50.34, paragraph (b), as published for coement in the FEDERAL 

REGISTER on August 16, 1966, would require that each application for a construc

tion permit include a preliminary safety analysis report. The minimum informa

tion to be included in this preliminary safety analysis report is (1) a descrip

tion and safety assessment of the site, (2) a summary description of the facility, 

(3) a preliminary design of the facility, (4) a preliminary safety analysis 

and evaluation of the facility, (5) an identification of subjects expected

Appendix "B"- 8-



to be technical specifications, and (6) a preliminary plan for the organiza

" tion, training, and operation. The following inforation is specified for 

inclusion as part of the preliminary design of the facility: 

(1) The principal design criteria for the facility; 

(it) The design bases and the relation of the design bases to 
the principal design criteria; 

(1ii) Information relative to materials of construction, 
general arrangement and approximate dimensions, suffi
cient to provide reasonable assurance that the final 
design will conform to the design bases with adequate 
margin for safety;" 

The "General Design Criteria for Nuclear Power Plant Construction Permits" 

proposed to be included as Appendix A to this part are intended to aid the 

applicant in development item (i) above, the principal design criteria. All 

criteria established by an applicant and accepted by the Comission would be 

incorporated by reference in the construction permit. In considering the 

issuance of an operating license under the regulations, the Commission would 

assure that the criteria had been met in the detailed design and construction 

of the facility or that changes in such criteria have been justifiedb 

Section 50.34 as published in the FEDERAL REGISTER on August 16, 1966, 

would be further amended by adding to Part 50 a new Appendix A containing 

the General Design Criteria applicable to the construction of nuclear power 

plants and by a specific reference to this Appendix in §30.34, paragraph (b).  

The Commission expects that the provisions of the proposed mendments 

relating to General Design Criteria for Nuclear Power Plant Construction 

-9 - Appendix "B" 
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Permits viii be useful as interim guidance until such time as the Commission 

( takes further action on them.  

Pursuant to the Atomic Energy Act of 1954, as amended, and the 

Administrative Procedure Act of 1946, as amended, notice is hereby given 

that adoption of the following amendments to 10 COR Part 50 is contemplated.  

All interested persons who desire to submit written comments or suggestions 

in connection vith the proposed amendments should send them to the Secretary, 

United States Atomic Energy Coumission, Washington, D.C. 20545, within 60 days 

after publication of this notice in the FEDERAL REGISTER. Comments received 

after that period will be considered if it is practicable to do so, but 

assurance of consideration cannot be given except as to comments filed within 

( the period specified. Copies of couments may be examined in the Coumission's 

Public Docunent Room at 1717 H Street, N.W., Washington, D.C.  

1. 150.34(b)(3)(i) of 10 CFR Part 50 is amended to read as follows: 

150.34 Contents of applications; technical information safety analysis 

(b) Each application for a construction permit shall include a 

preliminary safety analysis report. The report shall cover all pertinent 

2/ Inasmuch as the Commission has under consideration other amendments to 
150.34 (31 F.R. 10891). the amendment proposed herein would be a further 
revision of §50.34(b)(3)(1) previously published for coement in the 
FEDERAL REGISTER. /Additions are underscored./ 

- 10 - Appendix 060 
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subjects specified in paragraph (a) of this section as fully as available 
" Information permits. The minimum information to be included shall consist 

of the following: 

(3) The preliminary design of the facility, including: 

(I) The principal design criteria for the facility.  

Appendix A. "•eneral Desirn Criteria for Nuclear 

Power Plant Construction Permits 0 rovides ruidance 

for establishing the principal desirn criteria for 
nuclear power plants.  

2. A new Appendix A is added to read as follows: 

(See Attachment) 

(Sec. 161, 68 Stat. 948; 42 U.S.C. 2201) 

Dated at 
this _ 

day of 1967.  

For the Atomic Energy Co••ission.  

W. B. NcCool 
Secretary

C

- 11 - Appendix "B"

.;- 7



£ m 

GENERAL DESIGN CRITERIA FOR 

NUCLEAR POWEP PLANT CONSTpUCTION PERMIT3/ 
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IV. RELIABILITY AND TESTABILITY OF PROTECTION SYSTEMS 
Protection Systems Reliability 19 
Protection Systems Redundancy and Independence 20 
Single Failure Definition 21 Separation of Protection and Control Instru- 22 

mentation Systems 
Protection Against Multiple Disability for 23 

Protection Syste=s 
Emergency Power for Protection Systems 24 
Demonstration of Functional Operability of 25 

Protection Systems 
Protection Systems Fail-Safe Design 26 

V. REACTIVITY CONTROL 

Redundancy of Reactivity Control 27 
Reactivity Not Shutdown Capability 28 
Reactivity Shutdown Capability 29 
Reactivity Rolddown Capability 30 
Reactivity Control Systems Malfunction 31 

Maximum Reactivity Worth of Control Rods 32 

VI. REACTOR COOLANT PRESSURE BOUNDARY 

Reactor Coolant Pressure Boundary Capability 33 
Reactor Coolant Pressure Boundary Rapid 34 

Propagation Failure Prevention 
Reactor Coolant Pressure Boundary Brittle 35 

Fracture Prevention 
Reactor Coolant Pressure Boundary Surveillance 36 

VIZ. ENGINEERED SAFETY FEATURES 

A. General Recutrements for Engineered Safety Features 

Engineered Safety Features Basis for Design 37 
Reliability and Testability of Engineered 38 

Safety Features 
Emergency Power for Engineered Safety Features 39 
Missile Protection 40 Engineered Safety Features Performance Capability 41 
Engineered Safety Features Components Capability 42 
Accident Aggravation Prevention 43 

K> 
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VII. ENGINEERED SAFETY FEATUPES

B. Emergency Core Cooling Systems 

Emergency Core Cooling Systems Capability 
Inspection of Emergency Core Cooling Systems 
Testing of Emergency Core Cooling Systems 

Components 
Testing of Emergency Core Cooling Systems 
Testing of Operational Sequence of Emergency 

Core Cooling Systems 

C. Containment 

Containment Design Basis 
NDT Requirement for Containment Material 
Reactor Coolant Pressure Boundary Outside 

Containment 
Containment Heat Removal Systems 
Containment Isolation Valves 
Containment Leakage Rate Testing 
Containment Periodic Leakage Rate Testing 
Provisions for Testing of Penetrations 
Provisions for Testing of Isolation Valves 

D. Containment Pressure-Reducini, Systems 

Inspection of Containment Pressure-Reducing 
Systems 

Testing of Containment Pressure-Reducing Systems 
Testing of Containment Spray Systems 
Testing of Operational Sequence of Containment 

Pressure-Reducing Systems 

E. Air Cleanup Systems

Inspection 
Testing of 
Testing of 
Testing of 

Systems

of Air Cleanup Systems 
Air Cleanup Systems Components 
Air Cleanup Systems 
Operational Sequence of Air Cleanup
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VIII. FUEL AND WASTE STORAGE SYSTEMS Criterion No.

Prevention of Fuel Storage Criticality 
Fuel and Waste Storage Decay Heat Fuel and Waste Storage Radiation Shielding Protection Against Radioactivity Release from Spent Fuel and Waste Storage 

IX. PLANT EFFLUENTS

Control of Releases of Radioactivity to the Environment 
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Every applicant for a construction permit is required by the provisions 

of 350.34 to include the principal design criteria for the proposed facility 

in the application. These General Design Criteria are intended to be used as 

guidance in establishing the principal design criteria for a nuclear power 

plant. The General Design Criteria reflect the predominating experience with 

water power reactors as designed and located to date, but their applicability 

is not limited to these reactors. They are considered generally applicable 

to all power reactors.  

Under the Commission's regulations, an applicant must provide assurance 

that its principal design criteria encompass all those facility design features 

required in the interest of public health and safety. There may be some power 

reactor cases for which fulfillment of some of the General Design Criteria may 

not be necessary or appropriate. There will be other cases in which these 

criteria are insufficient, and additional criteria must be identified and 

satisfied by the design in the interest of public safety. It is expected that 

additional criteria will be needed particularly for unusual sites and environ

mental conditions, and for new and advanced types of reactors. Within this 

context, the General Design Criteria should be used as a reference allowing 

additions or deletions as an individual case may warrant. Departures from 

the General Design Criteria should be justified.  

The criteria are designated as "General Design Criteria for Nuclear 

Power Plant Construction Permits" to ephasisze the key role they assume at 

this stage of the licensing process. The criteria have been categorized as 

Category A or Category 1. Experience has shown that more definitive informsa 

tion is needed at the construction permit stage for the items listed in 

Category A than for Category B.  
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CRITERION 1 - QUALITY STANDARDS (Catetory A) 

Those systems and components of reactor facilities which are essential to 

the prevention of accidents which could affect the public health and safety or 

to mitigation of their consequences shall be identified and then designed, 

fabricated, and erected to quality standards that reflect the importance of the 

safety function to be performed. Where generally recognized codes or standards 

on design, materials, fabrication, and inspection are used, they shall be 

identified. Where adherence to such codes or standards does not suffice to 

assure a quality product In keeping with the safety function, they shall be 

supplemented or modified as necessary. Quality assurance programs, test 

procedures, and inspection acceptance levels to be used shall be identified.  

A showing of sufficiency and applicability of codes, standards, quality 

assurance programs, test procedures, and inspection acceptance levels used is 

required.  

CRITERION 2 - PERFOILMANCE STANDARDS (Catexorv A) 

Those systems and components of reactor facilities which are essential 

to the prevention of accidents which could affect the public health and safety 

or to mitigation of their consequences shall be designed, fabricated, and 

erected to performance standards that will enable the facility to withstand, 

without loss of the capability to protect-the public, the additional forces 

that might be imposed by natural phenomena such as earthquakes, tornadoes, 

flooding conditions, winds, ice, and other local site effects. The design 
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K> • bases so estabishea shall reflect: (a) appropriate consideration of the most 

- * severe of these natural phenomena that have been recorded for the site and 

the surrounding area and (b) an approprisate margin for withstanding forces 

greater than those recorded to reflect uncertainties about the historical data 

and their suitability as a basis for design.  

CRITERION 3 - FIRE PROTECTION (Category A) 

The reactor facility shall be designed (1) to minimize the probability of 

events such as fires and explosions and (2) to minimize the potential effects 

of such events to safety. Noncbmbustible and fire resistant materials shall be 

used whenever practical throughout the facility, particularly in areas con

taining critical portions of the facility such as containment, control room, 
and components of engineered safety features.  

CRITERION 4 - SHARING OF SYSTEMS (Category A) 

Reactor facilities shall not share systems or components unless it is 

shown safety is not impaired by the sharing.  

CRITERION 5 - RECORDS REQUIREMENTS (Catelory A) 

Records of the design, fabrication, and construction of essential com

ponents of the plant shall be maintained by the reactor operator or under its 

control throughout the life of the reactor.  

II. PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS
CRITERION 6 - REACIOR CORE DESIGN (Catexory A) 

The reactor core shall be designed to function throughout its design 

lifetime, without exceeding acceptable fuel damage limits which have been 

3- 8- Appendix A tO 
Appendix *B"

* - . * ... :-':.7p"*



5:..A.ttu' . ... .. .- ht re .ignh...  

decay heat removal systems, shall provide for this capability under all expected 
conditions of normal operation with appropriate margins for uncertainties and 
for transient situations which can be anticipated, including the effects of 
the loss of power to recirculation pumps, tripping out of a turbine generator 
set, isolation of the reactor from its primary heat sink, and loss of all off
site power.  

CRITERION 7 . SUPPRESSION OF POWER OSCILLATIONS (Catego 5) 

The core design, together with reliable controls, shall ensure that power 
oscillations which could -:ause damage in excess of acceptable fuel damage 
limits are not possible or can be readily suppressed.  

CRITERION 8 - OVERALL POWER COEFFICIENT (Category 3) 
The reactor shall be designed so that the overall power coefficient in the 

power operating range shall not be positive.  

CRITERION 9 - REAC7OR COOLANT PRESSUPRE BOUNDARy (Category A) 
The reactor coolant pressure boundary shall be designed and constructed so 

as to have an exceedingly low probability of gross rupture or significant 
leakage throughout its design lifetime.  

CRITERION 10 - CONTAI4ENT (Category A) 
Containment shall be provided. The containment structure shall be designed 

to sustain the initial effects of gross equipment failures, such as a large coolant boundary break, without loss of required integrity and, together with 
other engineered safety features as may be necessary, to retain for as long as 
the situation requires the functional capability to protect the public.  
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(II. NUCLEAR AND RADIATION CONTROLS 

CRITERION 11 - CONTROL ROO (Category B) 

The facility shall be provided vith a control room from vhich actions to 

maintain safe operational status of the plant can be controlled. Adequate 

radiation protection shall be provided to permit access, even under accident 

conditions, to equipment in the control room or other areas as necessary to 

shut down and maintain safe control of the facility without radiation exposures 

of personnel in excess of 10 CFR 20 limits. It shall be possible to shut the 

reactor down and maintain it in a safe condition if access to the control room 

is lost due to fire or other case.  

CRITERION 12 - INSTRUMENTATION AMD CONTROL SYSTEIS (Catesory B) 

Instrumentation and controls shall be provided as required to monitor and 

maintain variables within prescribed operating ranges.  

CRITERION 13 - FISSION PROCESS MONITORS AND CONTROLS (Caterory B) 

Means shall be provided for monitoring and maintaining control over the 

fission process throughout core life and for all conditions that can reasonably 

be anticipated to cause variations in reactivity of the core, such as indica

tion of position of control rods and concentration of soluble reactivity 

control poisons.  

CRITERION 14 - CORE PROTECTION SYSTEMS (Catexory B) 

Core protection systems, together with associated equipment, shall be 

designed to act automatically to prevent or to suppress conditions that could 

result in exceeding acceptable fuel damage limits.  
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- CRITERION 15 E ENGINEERED SAFETY FEATURES PROTECTION SYSTEMS (Caterory B) 

Protection systems shall be provided for sensing accident situations and 

initiating the operation of necessary engineered safety features.  

CRITERION 16 - MONITORING REACTOR COOLANT PRESSURE BOUN)DARY (Category 3) 

Means shall be provided for monitoring the reactor coolgn pressure 

boundary to detect leakage.  

CRITERION 17 - MONITORINS RADIOACTIVITY RELEASES (Category 3) 

Means shall be provided for monitoring the containment atmosphere, the 

facility effluent discharge paths, and the facility environs for radioactivity 

that could be released from normal operations, from anticipated transients, 

and from accident conditions.  

CRITERION 18 - MONITORINS FUEL AND WASTE STORAE (Category 3) 

Monitoring and alarm instrumentation shall be provided for fuel and vaste 

storage and handling areas for conditions that might contribute to loss of 

continuity in decay heat removal and to radiation exposures.  

IV. RELIABILITY AND TESTABILITY OF PROTECTION SYSTIMS 

CRITERION 19 - PROTECTION SYSTEMS RELIABILITY (Category B) 

Protection systems shall be designed for high functional reliability and 

in-service testability com•ensurate vith the safety functions to be performed.  

CRITERION 20 - PROTECTION SYSTEMS REDUNDANCY AIN INDEPENDENCE (Category B) 

Redundancy and independence designed into protection systems shall be 

sufficient to assure that no single failure or removal from service of any 
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component or channel of a system will result in loss of the protection function.  

The redundancy provided shall include, as a minimum, two channels of protection 

for each protection function to be served. Different principles shall be used 

where necessary to achieve true independence of redundant instrumentation 

components.  

CRITERION 21 - SINGLE FAILURE DEFINITION (Catepory 1) 

Multiple failures resulting from a single event shall be treated as a 

single failure.  

CRITERION 22 - SEPARATION OF PROTECTION AND CONTROL INSTRUMENTATION SYSTEMS 

(Catetorv B) 

Protection systems shall be separated from control instrumentation systems 

to the extent that failure or removal from service of any control instrumenta

tion system component or channel, or of those common to control instrumentation 

and protection circuitry, leaves intact a system satisfying all requirements 

for the protection channels.  

CRITERION 23 - PROTECTION AGAINST MULTIPLE DISABILITY FOR PROTECTION SYSTEMS 

(Catesorv B) 

The effects of adverse conditions to which redundant channels or protec

tion systems might be exposed in common, either under normal conditions or 

those of an accident, shall not result in loss of the protection function.  

CRITERION 24 - EMERGENCY POWER FOR PROTECTION SYSTEMS (Category Z) 

In the event of loss of all offsite power, sufficient alternate sources 

of power shall be provided to permit the required functioning of the protec

tion systems.
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(Cateporv B) 

Means shall be included for testing protection systems while the reactor 

is in operation to demonstrate that no failure or loss of redundancy has 

occurred.  

CRITERION 26 - PROTECTION SYSTEMS FAIL-SAFE DESIGN (Catepory 3) 

The protection systems shall be designed to fall into a safe state or into 

a state established as tolerable on a defined basis if conditions such as dis

connection of the system, loss of energy (e.g., electric power, instrument air), 

or adverse environments (e.g., extreme heat or cold, fire, steam, or water) are 

experi enced.  

( V. REACTIVITY CONTM L 

CRITERION 27 - REDUNDANCY OF REACTIVITY CONTROL (Category A) 

At least two independent reactivity control systems, preferably of 

different principles, shall be provided.  

CRITERION 28 - REACTIVITY H:)T SHUTDOWN CAPABILITY (Category A) 

At least two of the reactivity control systems provided shall independently 

be capable of making and holding the core subcritical from any hot standby or 

hot operating condition, including those resulting from power changes, suffi

ciently fast to prevent exceeding acceptable fuel damage limits.  

( CRITERION 29 - REACTIVITY SHUTDOWN CAPABILITY (Category A) 

At least one of the reactivity control systems provided shall be capable 

of making the core subcritical under any condition (including anticipated 

operational transients) sufficiently fast to prevent exceeding acceptable fuel 
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KCamage limits. Shutdown margins greater than the Maximum worth of the cost 

effective control rod when fully withdrawn shall be provided.  

CRITERION 30 - REACTIVITY HOLDDOWN CAPABILITY (Ceteýory B) 

At least one of the reactivity control systems provided shall be capable 

of making and holding the core subcritical under any conditions with appropriate 

margins for contingencies.  

CRITERION 31 - REACTIVITY CONTROL SYSTLIS MALFUNCTION (Category B) 

The reactivity control systems shall be capable of sustaining any single 
malfunction, such as, unplanned continuius withdrawal (not ejection) of a 

control rod, without causing a reactivity transient which could result in 

exceeding acceptable fuel damage limits.  

CRITERION 32 - MAXIMUM REACTIVITY WORTH OF CONTROL RODS (Catepory A) 
Limits, which include considerable margin, shall be placed on the maximum 

reactivity worth of control rods or elements and on rates at which reactivity 

can be increased to ensure that the potential effects of a sudden or large 

change of reactivity cannet (a) rupture the reactor coolant pressure boundary 

or (b) disrupt the core, its support structures, or other vessel internals 

sufficiently to impair the effectiveness of emergency core cooling.  

VI. REACTOR COOLANT PRESSURE BOUNDARY 

CRITERION 33 - REACTOR COOLART PRESSURE BOUNDARY CAPABILITY (Catepory A) 

The reactor coolant pressure boundary shall be capable of accoen-dating 

without rupture, and with only limited allowance for energy absorption through 

plastic deformation, the static and dynamic loads imposed on any boundary 
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coolant. As a design reference, this sudden release shall be taken as that 

which would result from a sudden reactivity Insertion such as rod ejection 

(unless prevented by positive mechanical means), rod dropout, or cold water, 

addition.  

CRITERION 34 - REACTOR COOLANT PRESSURE BOUNDARY RAPID PROPACATTON FAILURE 
PREVENTION (Categrory A) 

The reactor coolant pressure boundary shall be designed to minimize the 

probability of rapidly propagating type failures. Consideration shall be 

given (a) to the notch-toughness properties of materials extending to the 

upper shelf of the Charpy transition curve, (b) to the state of stress of 

materials under static and transient loadings, (c) to the quality control 

specified for materials a7d component fabrication to limit flaw sizes, and 

(d) to the provisions for control over service temperature and irradiation 

effects which may require operational restrictions.  

CRITERION 35 - REACTOR COOLANT PRESSURE BOUNDARY BRITTLE FRACTURE PREVENTION 

(Category A) 

Under conditions where reactor coolant pressure boundary system components 

constructed of ferritic materials may be subjected to potential loadings, such 

as a reactivity-induced loading, service temperatures shall be at least 120°F 

above the nil du:tility transition (NDT) temperature of the component material 

if the resulting energy release is expected to be absorbed by plastic deforms

tion or 60°F above the NDT temperature of the component material if the 

resulting energy release is expected to be absorbed within the elastic strain 

energy range.  
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(Ci CRITEPION 36 - REACTOR COOLANT PRESSURE BOUNDARY SUVEILLANCE (Cateeorv A) 

Reactor coolant pressure boundary components shall have provisions for 

inspection, testing, and surveillance by appropriate means to assess the 

structural and leaktight integrity of the boundary components during their 

service lifetime. For the reactor vessel, a material surveillance program 

conforming with ASTM-E-185-66 shall be provided.  

VII. EMRINEERED SAFETY FEATURES 

CRITERION 37 - ENGINEERED SAFETY FEATURES BASIS FOR DESIGN (Cateiory A) 

Engineered safety features shall be provided in the facility to back up the 

safety provided by the core design, the reactor coolant pressure boundary, and 

their protection systems. As a minimum, such engineered safety features shall 

be designed to cope with any size reactor coolant pressure boundary break up to 

and including the circumferential rapture of any pipe in that boundary assuming 

unobstructed discharge from both ends.  

CRITERION 38 - RELIABILITY AND TESTABILITY OF EIMINEERED SAFETY FEATURES 

(Catexory A) 

All engineered safety features shall be designed to provide high functional 

reliability and ready testability. In deter-ining the suitability of a facility 

for a proposed site, the degree of reliance upon and acceptance of the inherent 

and engineered safety afforded by the systems, including engineered safety 

features, will be inf faenced by the known and the demonstrated performance 

( ,. capability and reliability of the systems, and by the extent to which the 

operability of such systems can be tested and inspected where appropriate 

during the life of the plant.  

- 26 - Appendix A to 
Appendix "B"

.. * * . . * .�,. -** *�*:**-.�.*i�. ��"'�* *



( CRITERION 39 EMERGENCY $JWER tORt ENINEEitED SAFETY ?EATURES (Caterorv A) 

Alternate power systems shall be provided and designed with adequate 

independency, redundancy, capacity, and testability to permit the functioning 

required of the engineered safety features. As a minimum, the onsite power 

system and the offsite power system shall each, independently, provide this 

capacity assuing a failure of a single active component in each power system.  

CRITERION 60 - MISSILE PROTECTION (Categor, A) 

Protection for engineered safety features shall be provided against 

dynamic effects and missiles that might result from plant equipment failures.  

.CRITERIN 41 - ENGINEERED SAFETY FEATURES PERFORMANCE CAPABILITY (Cateeor, A) 

Engineered safety features such as emergency core cooling and containment 

heat removal systems shall provide sufficient performance capability to accom

modate partial loss of installed capacity and still fulfill the required safety 

function. As a minimum, each engineered safety feature shall provide this 

required safety function assuming a failure of a single active component.  

CRITERTO N 42 - ENGINEERED SAFETY FEATURES COMPONENTS CAPABILITY (Cetesory A) 

Engineered safety features shall be designed so that the capability of 

each component and system to perform its required function is not impaired by 

the effects of a loss-of-coolant accident.  

CRITERION 43 - ACCIDENT AGGRAVATION PREVENTION (Catetory A) 

(Engineered safety features shall be designed so that any action of the 

engineered safety features which might accentuate the adverse after-effects 

of the loss of normal cooling is avoided.  
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( CMITERION U, - DERGENCY CORE COOLING SYS" 1!IS CA.AMBILILY (Category A) 

At least two emergency core cooling systems, preferably of different design 

principles, each with a capability for accomplishing abundant emergency core 

cooling, shall be provided. Each emergency core cooling system and the core 

shall be designed to prevent fuel and clad damage that would Interfere with the 

emergency core cooling function and to limit the clad cetal-water reaction to 

negligible amounts for all sizes of breaks in the reactor coolant pressure 

boundary, including the double-ended rupture of the largest pipe. The perform

ance of each emergency core cooling system shall be evaluated conservatively in 

each area of uncertainty. The systems shall not share active components and 

shall not share other features or componet.ts unless it can be demonstrated that 

( (a) the capability of the shared feature or component to perform its required 

function can be readily ascertair.ed duri-ng reso:or operation, (b) failure of 

the shared feature or component does not ir.itlate a lose-of-coolant accident, 

and (c) capability of the shared feature or component to perform its required 

function is not impaired by the effects of a loss-of-coolant accident and is 

not lost during the entire period this function Is required following the 

accident.  

CRITER1N 45 - INSPECTION OF 4EIGENCY CORE COOLIWM SYSTE4S (Category A) 

Design provisions shall be cede to facilitate physical inspection of all 

critical parts of the emergency core cooling systems, including reactor vessel 

( internals and water injection nozzles.  
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Design provisions shall be made so that active components of the emergency 

core cooling systems, such as pumps and *alves, can be tested periodically for 

operability and required functional performance.  

CRITERION 47 - TESTING OF I4ERSENCY CORE COOLING SYSTEMS (Category A) 

A capability shall be provided to test periodically the delivery capability

of the emergency core cooling systems at a location as close to the core as is 

practical.  

CRITERION 48 . TESTING OF OPERATIONAL SEQUENCE OF EMERGE4CY CORE COOLING 
SYSTE.S (Category A) 

A capability shall be provided to test under conditions as close to design 

as practical the full operational sequence that would bring the emergency core 

cooling systems into action, including the transfer to alternate power sources.  

CRITERION 49 - CONTAINMENT DESIGN BASIS (Catetory A) 

The containment structure, including access openings and penetrations, and 

any necessary containment heat removal systems shall be designed so that the 

containment structure can accommnodate without exceeding the design leakage rate 

the pressures and tenperstures resulting from the largest credible energy 

release following a loss-of-coolant accident, including a considerable margin 

for effects from metal-water or other chemical reactions that could occur as a 

consequence of failure of emergency core cooling systems.  

CRITERION 50 - NDT REQUIRDEENT FOR CONTAIRMENT MATERIAL (Category A) 

Principal load carrying components of ferritic materials exposed to the 

external environment shall be selected so that their temperatures under normal 
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operating and testing conditions are not less than 3u e" a&wve n=L uctility 

"( transition (NDT) temperature.  

CRITERION 51 REACTOR COOLANT PRESSURE BOUNDARY OUTSIDE CONTAINMENT 
(Category A) 

If part of the reactor coolant pressure boundary is outside the containment, 

appropriate features as necessary shall be provided to protect th heealth and 

safety of the public in case of an accidental rupture in that part. Determina

tion of the appropriateness of features such as isolation valves and additional 

containment shall include consideration of the environmental and population 

conditions surrounding the site.  

CRITERION 52 - CONTADI4ENT HEAT REDMVAL SYSTEMS (Category A) 

Where active heat removal systems are needed under accident conditions to 

prevent exceeding containment design pressure, at least tco systems, preferably 

of different principles, each with full capacity, shall be provided.  

CRITERION 53 - CONTAINMENT ISOLATION VALVES (Category A) 

Penetrations that require closure for the containment function shall be 

protected by redundant valving and associated apparatus.  

CRITERION 54 - CONTAINMENT LEAKAGE RATE TESTING (Catelzory A) 

Containment shall be designed so that an integrated leakage rate testing 

can be conducted at design pressure after completion and installation of all 

penetrations and the leakage rate measured over a sufficient period of time to 

verify its conformance with required performance.  
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CRITERION 55 CONTAIWENT PERIODIC LEAKAGE RATE TESTinG (Cateolor, A) 

* .The containment shall be designed so that Integrated leakage rate testing 

can be done periodically at design pressure during plant lifetime.  

CRITERION 56 - PROVISIONS FOR TESTING OF PENETRATIONS (Categiory A) 

Provisions shall be made for testing penetrations which have resilient 

seals or expansion bellows to permit leaktightness to be denmnstrated at 

design pressure at any time.  

CRITERION 57 - PROVISIONS FOR TESTINM OF ISOLATIDN VALVES (Catexor' A) 

Capability shall be provided for testing functional operability of valves 

and associated apparatus essential to the containment function for establishing 

that no failure has occurred and for determining that valve leakage does not 

exceed acceptable limits.  

CRITERION 58 - INSPECTION OF CONTAINMENT • RESSURE-REDUCING SYSTEMS'(Category A) 

Design provisions shall be made to facilitate the periodic physical 

inspection of all important components of the containment pressure-reducing 

systems, such as, pumps, valves, spray nozzles, torus, and sumps.  
CRITERION 59 - TESTING OF CONTAIN4ENT PRESSURE.REDUCIIG SYSTEMS COMPONENTS 

(Catepory A) 

The containment pressure-reducing systems shall be designed so that active 

components, such as pumps and valves, can be tested periodically for operability 

and required functional performance.  

CRITERION 60 - TESTIN OF CONTAINMENT SPRAY SYSTEMS (Category A) 

A capability shall be provided to test periodically the delivery capa

bility of the containment spray system at a position as close to the spray 
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CRITERION 61 - TESTING OF OPERATIONAL SEQUENCE OF CONTAINMENT PRESSURE-REDUCING 

SYSTDES (Catexory A) 

A capability shall be provided to test under conditions as close to the 

design as practical the full operational sequence that would bring the contain

vent pressure-reducing systems into action, including the transfer to alternate 

power sources.  

CRITERION 62 - INSPECTION OF AIR CLEANUP SYSTEMS (Category A) 

Design provisions shall be made to facilitate physical inspection of all.  

critical parts of containment air cleanup systems, such as, ducts, filters.  

fans, and dampers.  

CRITERION 63 - TESTING OF AIR CLEANUP SYSTEMS COMPONENTS (Catexory A) 

Design provisions shall be made so that active components of the air 

cleanup systems, such as fans and dampers, can be tested periodically for 

operability and required functional performance.  

CRITERION 64 - TESTING OF AIR CLEANUP SYSTEMS (Category A) 

A capability shall be provided for in situ periodic testing and surveil

lance of the air cleanup systems to ensure (a) filter bypass paths have not 

developed and (b) filter and trapping materials have not deteriorated beyond 

acceptable limits.  

CRITERION 65 - TESTING OF OPERATIONAL SEQUENCE OF AIR CLEANUP SYST04S 

(Cacenory A) 

A capability shall be provided to test under conditions as close to design 

as practical the full operational sequence that would bring the air cleanup 
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systems into action, including the transfer to alternate power sources and the 

design air flow delivery capability.  

VII. FUEL AND WASTE STORAGE SYSTEMS

CRITERION 66 - PREVENTION OF FUEL STORAGE CRITICALITY (Catelory 5) 

Criticality in new and spent fuel storage shall be prevented by physical 

systems or processes. Such means as geometrically safe configurations shall 

be emphasized over procedural controls.  

CRITERION 67 - FUEL AMD WASTE STORAGE DECAY HEAT (Category 2) 

Reliable decay heat removal systems shall be designed to prevent damage 

to the fuel in storage facilities that could result in radioactivity release 

to plant operating areas or the public environs.  

CRITERION 68 - FUEL AND WASTE STORAGE RADIATION SHIELDING (Category 3) 

Shielding for radiation protection shall be provided in the design of 

spent fuel and waste storage facilities as required to meet the requirements 

of 10 CFR 20.  

CRITERIDN 69 - PROTECTION AGAINST RADIOACTIVITY RELEASE FROM SPENT FUEL AMD 

WASTE STORAGE (Catexory B) 

Containment of fuel and waste storage shall be provided if accidents 

could lead to release of undue amounts of radioactivity to the public 

environs.

(
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IX. PLANT EFFLUENTS 

CRITERION 70 - CONTROL OF RELEASES OF RADIOACTIVITY TO THE ENVIROMENr 

(Category B) 

The facility design shall include those means necessary to maintain control 

over the plant radioactive effluents, whether gaseous, liquid, or solid. Appro

priate holdup capacity shall be provided for retention of gaseous, liquid, or 

solid effluents, particularly where unfavorable environmental conditions can be 

expected to require operational limitations upon the release of radioactive 

effluents to the environment. In all cases, the design for radioactivity 

control shall be justified (a) on the basis of 10 CFR 20 requirements for 

normal operations and for any transient situation that might reasonably be 

anticipated to occur and (b) on the basis of 10 CFR 100 dosage level guide

lines for potential reactor accidents of exceedingly low probability of 

occurrence except that reduction of the recomnended dosage levels may be 

required where high population densities or very large cities can be affected 

by the radioactive effluents.  

SI
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APPENDIX OC" 

1. Enclosed for the information of the Joint Committee on Atomic 

Energy is a Notice of Proposed Rule Making which would add to the proposed 

amendments to the Coumission's regulations 10 CFR Part 50, "Licensitn of 

Production and Utilization Facilities," which were published in the 

Federal Register for coument on August 16. 1966. This amendment would add 

a new Appendix A to Part 50 General Design Criteria for Nuclear Power 

Plant Construction Permits" to assist in the preparation of applications' 

for construction permits for nuclear power plants.  

2. The proposed change implements one of the key recomnendations of 

the Regulatory Review Panel in which the Panel expressed the need for 

criteria to be used at the construction permit stage. Ai you know, work 

had been in progress on criteria development at the time of the Panel's 

recommnendation. This effort was accelerated and led to the issuance of 

preliminary proposed criteria for public comment in Press Release 1-252 

dated November 22, 1965. The General Design Criteria included in the 

enclosed proposed amendment reflect comments and suggestions on the 

preliminary criteria received from industry, divisions within the Coumnission, 

the Advisory Comcittee on Reactor Safeguards, and the public.  

3. The proposed criteria are intended to be used as guidance to an 

applicant in establishing the principal design criteria for a nuclear power 

plant as contemplated by the previously, published revisions to Part 50.  

The framework within which the criteria are presented provides sufficient 

flexibility for applicants to establish design requirements using alternate 

and/or additional criteria so long as safety can be assured. In particular, 
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additional criteria will be needed for unusual sites and environmental condi
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(applicant will be required to identify Its principal design criteria and pro

vide assurance that they encompass all those facility design features required 

in the interest of public health and safety.  

4. The provisions of the proposed amendments relating to the General 

Design Criteria are expected to be useful as Interim guidance until such time 

as the Commission takes further action on them.  

5. The notice of proposed rule making has been transmitted to the Office 

of the Federal Register for publication. Sixty days for public comment are 

provided. Enclosed also is a copy of an announcement we plan to issue in the 

next fey days on this matter.

Appendix "C"
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APPENDIX "D" 

AEC PUBLISHES GENERAL DESIGN CRITERIA 
FOR NUCLEAR POWER PLANrT CONSTRUCTION PERMITS 

The AEC is publishing for public comment a revised set of proposed General 

Design Criteria which have been developed to assist in the preparation of appli

cations for nuclear power plant construction permits.  

In November 1965, the AEC issued an announcement requesting coements on 

General Design Criteria developed by its regulatory staff. These criteria were 

statements of design principles and objectives which have evolved over the years 

in licensing nuclear power plants by the AEC.  

It was recognized at the time the criteria were first issued for comment 

that further efforts were needed to develop them more fully. The revision 

being published today reflects comments received following the 1965 announce

ment, suggestions made at meetings with the Atomic Industrial Forum, and review 

within the AEC.  

The regulatory staff has worked closely with the Commission's Advisory 

Co:i.t-:ee on Reactor Safeguards on the development of the criteria and the 

revision. of the proposed criteria reflects ACRS review and comment.  

The General Design Criteria reflect the predominating experience to date 

with water reactors, but they are considered to be generally applicable to all 

power reactors. The proposed criteria are intended to be used as guidance to 

an applicant in establishing the principal design criteria for a nuclear power 

plant. The framework within which the criteria are presented provides suffi

cient flexibility for applicants to establish design requirements using 

alternate and/or additional criteria so long as safety can be assured. In 

particular, additional criteris will be needed for unusual sites and environ

nental conditions and for new or advanced types of reactors. In every case, 
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however, the applicant will be required to identify its principal design 

criteria and provide assurance that they encompass all those facility design 

features required in the interest of public health and safety.  

The criteria are designated as "General Design Criteria for Nuclear Power 

Plant Construction Permits" to emphasize the key role they assume at this stage 

of the licensing process. The.criteria have been categorlzed as Cstegory A or 

Category B. Experience has shown that more definitive information is needed 

at the construction permit stage for the items listed in Category A than for 

Category B.  

Development of these criteria is part of a longer-range Commission program 

to develop criteria, standards, and codes for nuclear reactor plants. This 

(includes codes and standards that industry is developing with AEC participation.  

The ultimate goal is the evolution of industry codes and standards based on 

accumulated knowledge and experience as has occurred In'various fields of 

engineering and construction.  

The provisions of the proposed amendment relating to General Design 

Criteria are expected to be useful as interim guidance until such time as the 

Commission takes further action on them.  

The proposed criteria, which would become Appendix A to Part 50 of the 

AEC's regulations, will be published in the Federal Register on .  

Interested persons may submit written comments or suggestions to the Secretary, 

U. S. Atomic Energy Commission, Washington, D.C., 20543, within 60 days. A 

copy of the proposed *General Design Criteria for Nuclear Power Plant Con

struction Permits" is attached.  
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON:k.. C-o 134 

S1July 23, 1969 

Dr. Stephen H. Hanauer, Chairman 
Advisory Committee on Reactor Safeguards 
U, S. Atomic Energy Commission 
Washington, Do C. 20545 

Dear Dr. Hanauer: 

Enclosed are 18 copies of: 

1.... enL•_* r i'Dr for Nuclear Power Units" revision 
dated July 15, 1969, vhich reflects the comments made by 
the ACIS Subcommittee at our meeting July 9, 1969, and 

2. A "Comparison of Published Criteria (July 11, 1967) and 
Revised Criteria (July 15, 1969)." 

"Regarding the differences between the published and revised criteria, 
please note that the revised criteria: 

a. Reflect comments received from industry on the published 
criteria and developments that have occurred since their 
release. In addition, they reflect comments received 
from the ACRS and the regulatory staff on interim drafts.  

b. Establish "minima requirements" for water-cooled reactors, 
whereas the published criteria were "guidance" for all 
reactorso 

c. Are arranged in six sections, include definitions, and 
are not categorized (Category A or Category B).  

d. Do not include the term "engineered safety features." The 
requirements in the published criteria for "engineered 
safety features" have been incorporated In the revised 
criteria by including the requirements in the criteria for 
individual systems.



Stephen H. Hanauer -2- July 23, 1969

e. Include criteria which do not have direct counterparts in 
the published criteria; these are located tn the back of 
Enclosure 2.  

ACRS review is requested as soon as possible.  

Sincerely, 

Edison .Case, Director 
Division of Reactor Standards

Enclosure: 
As stated

- .. b*
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INTRODUCTION 

Pursuant to the provisrona of 1 50.34, applications for cotnstruction 
permits must include the principal design criteria for a proposed facility.  

These General Design Criteria establish minimum requirements for the 
principal design criteria for water-cooled nuclear power units similar in 
design and location to units previously approved for construction by the 
Commission. The General Design Criteria are also considered to be generally 
applicable to other types of nuclear power units and are intended to be 
used for guidance in establishing the principal design criteria for these 

units.  

The principal design criteria for a nuclear power unit establish 

necessary design, fabrication, construction, testing, and performance 

requirements for structures, systems, and components important to safety; 
that is, structures, systems, and components that prevent or mitigate the 
consequences or accidents which could cause undue risk to the health and 
safety of the public. There will be some nuclear power units for which 
these General Design Criteria are not sufficient for this purpose, and addi
tional criteria must be established in the interest of public safety. It 
is expected tis t additional or different criteria will be needed to take 

into account unusual sites and environmental conditions, and for water
cooled nuclear power units of advanced design. Also, there my be nuclear 

power units for which fulfillment of some of the General Design Criteria 
may not be necessary or appropriate. For units such as these, departures 

from the General Design Criteria must be identified and justified.
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DEFINITIONS 

NUCLEAR PWR UNIT 

A nuclear power unit means a nuclear reactor and associated equipment 
necessary for electrical power generation and those structures, systems, 
and components required to prevent or mitigate the consequences of accidents 
which could cause undue risk to the health and safety of the public.  

REACTOR COOLANT PRESSURE BOUNDARy 

The reactor coolant pressure boundary means all those pressure
containing components, such as pressure vessels, piping, pumps, and valves, 
within the following systems or portions of systems of pressurized end 
boiling water-cooled nuclear power units: 

(a) The reactor coolant system. For a nuclear power unit of 
the boiling water type, the reactor coolant system extends 
to and includes the outermost containment isolation valves 
capable of external actuation in the main steam and feed
water lines, and the reactor safety and relief valves.  

(b) Portions of associated auxiliary systems connected to the 
reactor coolant system. For piping of these systems which 
penetrates primary reactor containment, the boundary extends 
to and includes the first containment isolation valve out
aide the containment capable of external actuation. For 
piping of these systems which contains two valves both of 
which are normally closed during normal reactor operation, 

the boundary extends to and includes the second of these
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two valves (the second of which mast be capable of external 

actuation), whether or not the system piping penetrates 

primary reactor containment.  

(c) Portions of the emergency core cooling system connected to 

the reactor coolant system. For piping of this system vhich 

penetrates primary reactor containment, the boundary extends to 

and includes the first containment isolation valve outside 

containment capable of external actuation. For piping of this 

system which does not penetrate primary reactor containment, 

the boundary extends to and includes the second of two valves 

normally closed during normal reactor operation.  

LOSS-OF-COOLANT ACCIDENTS 

Loss-of-coolant accidents mean those postulated accidents that result 

from the loss of reactor coolant at a rate In excess of the capability of 

the reactor coolant makeup system from any size break in the piping, pressure 

vessels, pumps, and valves connected to the reactor pressure vessel and 

within the reactor coolant pressure boundary, up to and including a break 

in these components equivalent in size to the double-ended rupture of the 

largest pipe of the reactor coolant system.  

SINGLE FAILURE 

A single failure means an occurrence which results in a loss of capa

bility of a structure, system, or component to perform its intended functions.  

Multiple failures resulting from a single occurrence are considered to be 

a single failure.
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CRITERIA 

I. OVEALL REQUIREMMS 

CRITERION 1 - QUALITY STANDARDS AND RECORS 

Structures, systems, and components important to safety shall be 

designed, fabricated, erected, and tested to quality standards commensurate 

with the importance of the safety function to be performed. Where 

generally recognized codes and standards are used, they shall be identified.  

Codes and standards shall be supplemented and modified as necessary to 

assure a quality product in keeping with the required safety function. A 

quality assurance program shall be established and implemented in order to 

provide adequate assurance that these structures, systems, and components 

will satisfactorily perform their safety functions. Records of the design, 

fabrication, erection, and testing of structures, systems, and componehts 

important to safety shall be mintained by or under the control of the 

nuclear power plant licensee throughout the life of the unit.  

CRITERION-2-- DESIGN BASES FOR PROTECTION AGAINST NATURAL PEENOMENA 

Structures, systems, and components important to safety shall withstand 

the effects of natural phenomena such as earthquakes, tornadoes, hurricanes, 

floods, tsunami, and seiches without loss of capability to perform their 

safety functions. The design bases for these structures, systems, and 

components shall reflect: (1) appropriate consideration of the most severe 

of the natural phenomena that have been historically reported for the site 

and surrounding area, (2) an appropriate margin for the limited accuracy, 

quantity, and period of time in which the historical data have been accumu

lated, (3) appropriate combinations of the effects of normal and accident 

conditions with the effects of the natural phenomena and (4) the importance 

of the safety function to be performed.
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CRITERION 3 - FIRE PROTECTION 

Structures, systems, and components important to safety shall be 

designed and located to minimize the probability and effect of fires and 

explosions. Noncombustible and heat resistant materials shall be used 

wherever practicable throughout the unit particularly in locations such as 

the containment and control room. Fire detection and fighting systems of 

appropriate capacity and capability shall be provided and designed to 

minimize the adverse effects of fires on structures, systems, and components 

important to safety. Fire fighting systems shall be designed to assure that 

their rupture or inadvertent operation does not significantly impair the 

capability of these structures, systems, and components.  

CRITERION 4 - E)VIROMM!ETAL AND) MIS EXLE DEIGN BASES 

Structures, systems, and components important to safety shall be 

designed to accommodate the effects of and to be compatible with the envi

ronmental conditions associated with normal operation, testing, and 

postulated accidents. These structures, systems, and components shall be 

appropriately protected against dynamic effects and missiles that may 

result from equipment failures and sources outside the nuclear power unit.  

CRITERION 5 - SHARING OF STRUCTURES, SYSTEMS. AID C4POMNENTS 

Structures, systems, and components important to safety shall not be 

shared between nuclear power units unless it is shown that their ability 

to perform their safety functions is not significantly impaired by the 

sharing.
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1I. PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS 

CRITERION 10 - REACTOR DESIGN 

The reactor core and associated coolant, control and protection 

systems shall be designed with appropriate margin to assure that specified 

acceptable fuel damage limits are not exceeded. The core and associated 

system designs shall assure this fuel integrity under all conditions of 

normal operation, including the effects of anticipated operational occur

rences such as loss of power to recirculation pumps, coolant loss within 

the capability of the reactor coolant makeup system, tripping of a turbine 

generator set, isolation of the main condenser, and loss of all offaite 

power.  

CRITERION 11 - REACTOR INHERENT PROTECTION 

The reactor core and associated coolant systems shall be designed so 

that in the power operating range the effect of the inherent nuclear feed

back characteristics tends to compensate for a rapid increase in reactivity.  

CRITERION 12 - SUPPRESSION OF REACTOR POWER OSCILLATIONS 

The reactor core and associated coolant, control, and protection 

systems shall be designed to assure that power oscillations which can cause 

damage in excess of specified acceptable fuel damage limits are not possible 

or can be reliable and readily detected and suppressed.  

CRITERION 13 - REACTOR INSTRUMENTATION AND CONTROL 

Instrumentation and control shall be provided to assure that variables
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and systems which can affect the fission process and the integrity of the 

reactor core are monitored and maintained within prescribed operating ranges.  

CRITERION 14 - REACTOR COOLANT PRESSURE BOUNDARY 

The reactor coolant pressure boundary shall be designed, fabricated, 

erected, and tested so as to have an extremely low probability of abnormal 

leakage, rapidly propagating failure, or gross rupture.  

CRITERION 15 - REACTOR COOLANT SYSTEM DESIGN 

The reactor coolant system and associated auxiliary coolant, control, 

and protection systems shall be designed with appropriate margin to assure 

that the design conditions of the reactor coolant pressure boundary are not 

exceeded. The reactor coolant system and associated system designs shall 

assure these design conditions under all conditions of normal operation, 

including the effects of anticipated operational occurrences such as loss 

of power to the recirculation pumps, tripping of a turbine generator set, 

isolation of the mcin condenser, and loss of all offsite power.  

CRITERION 16 - CONTAINMENT DESIGN 

Reactor containment shall be provided. The containment and associated 

systems shall be designed to provide an essentially lealtight barrier 

against the uncontrolled release of radioactivity to the environment and 

to assure that the containment design conditions are not exceeded for as 

long as any postulated accident condition requires.
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CRITERION 17 - ELECTRICAL POWER SYSTEMS 

Onsite and offaite electrical power systems shall be provided with 

sufficient capacity and capability to assure that (1) specified acceptable 

fuel damage limits and design conditions of the reactor coolant pressure 

boundary are not exceeded during anticipated operational occurrences and 

(2) the core is cooled and containment integrity and other vital functions 

are maintained following postulated accidents. The system safety function 

for the onsite and offsite electrical power systems shall be that each 

provide sufficient capacity to permit functioning of structures, systems, 

and components important to safety. Offsite electrical power shall be 

provided to the site preferably by two physically independent transmission 

lines. The onsite system and the onsite portions of the offaite system 

shall be designed with sufficient independency, redundancy, and testability 

to perform their safety function assuming failure of a single active compo

nent. Provisions shall be included to minimize the probability of losing 

offsite electrical power as a result of or coincident with the loss of 

electrical power generated by the nuclear power unit.  

CRITERION 18 -INSPECTION AND TESTING OF ELECTRICAL POWER SYSTEMS 

Electrical power systems shall be designed to permit periodic inspec

tion and testing of important areas and features, such as wiring, insulation* 

connections, and switchboards to assess the continuity of the systems and 

the condition of their components. The systems shall be designed with a 

capability to test periodically (1) the operability and functional perfor

mance of the active components of the system, such as onsite power sources,
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relays, svitches, and buses, and (2) the operability of the systems as a 

whole and, under conditions as close to design as practicable, .the full 

operational sequence that brings the system into operation, Including the 

transfer of power among the nuclear power unit, the offsite power system, 

and the onsite power system.  

CRITERION 19 - CONTROL ROOM 

A control room shall be provided from which actions can be taken 

to operate the nuclear power unit safely under normal conditions and 

to maintain it in a safe condition under accident conditions, including 

loss-of-coolant accidents. *Adequate radiation protection of the control 

room shall be provided to permit access and occupancy under accident 

conditions without personnel receiving radiation exposures in excess of 

5 rem whole body, or its equivalent to any part of the body, for the 

duration of the accidents.  

Equipment at appropriate locations outside the control room shall be 

provided (1) having a design capability for prompt hot shutdown of the 

reactor, including necessary instrumentation and controls to maintain the 

unit in a safe condition during hot shutdown and (2) with a potential 

capability for subsequent cold shutdown of the reactor through the use of 

suitable emergency procedures.
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I11. PROTECTION AND REACTIVITY CONTROL SYSTEMS 

CRITERION 20 - PROTECTION SYSTEH FUNCTIONS.  

The protection system shall be designed (1) to act automatically to 

assure that specified acceptable fuel damge limits are not exceeded as a 

result of anticipated operational occurrences and (2) to sense accident 

conditions and to initiate the operation of systems and components impor

tant to safety.  

CRITERION 21 - PROTECTION SYSTEM ELIBILITY AND TESTABILITY 

The protection system shall be designed for high functional reliability 

and inservice testability comnensurate vith the safety functions to be 

performed. Redundancy and independence designed into the protection system 

shall be sufficient to assure that (1) no single failure results in loss 

of the protection function and (2) removal from service of any component or 

channel does not result in loss of redundancy. Means shall be included 

for testing the protection system when the reactor is in operation to 

determine failures and losses of redundancy and independence that may have 

occurred.  

CRITERION 22 - PROTECTION SYSTEM INDEPENDENCE 

The effects of adverse conditions to vhich redundant channels of the 

protection system may be exposed in comn, either under normal condi

tions or those of an accident, shall not result in loss of the protection 

function, or shall be demonstrated to be acceptable on some other defined
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basis. Design techniques, such as diversity in component design and 

principles of operation, shall be used to the extent practicable to 

prevent loss of the protection function in the event of systematic, non

random, concurrent failures of redundant elements.  

CRITERION 23 - PROTECTION SYSTEM FAILURE MODES 

The protection system shall be designed to fail into a safe state 

or into a state demonstrated to be acceptable on some other defined 

basis if conditions such as disconnection of the system, loss of energy 

(e.g., electric power, instrument air), or postulated adverse environ

ments (e.g., extreme heat or cold, fire, pressure, steam, rater, and 

radiation) are experienced.  

CRITERION 24 - SEPARATION OF PROTECTION AND CONTROL 

The protection system shall be separated from control systems to 

the extent that failure or removal from service of any control system 

component or channel, or any one of those comon to control and protec

tion systems, leaves intact a system satisfying all reliability, 

redundancy, testability, and independence requirements for the protection 

system.  

CRITERION 25 - PROTECTION SYSTEM REQUIREMENTS FOR REACTIVITY CONTROL 

MALFUNCTIONS 

The protection system shall be capable of protecting against any 

single malfunction of the reactivity control systems, such as unplanned 

withdrawal (not ejection or dropout) of control rods or dilution of 

soluble poison, without exceeding acceptable fuel damage limits.
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CRITERION 26 - REACTIVITY CONTROL SYSTEM REDUNDANCY AND CAPABILITY 

Two independent reactivity control systems, preferably of different 

design principles, shall be provided. Each system shall have the capa

bility to control reactivity changes (including xenon burnout) resulting 

from planned, normal power changes without exceeding acceptable fuel 

damage limits. One of the systems shall be capable of reliably controlling 

reactivity changes to assure that under conditions of normal operations, 

including anticipated operational occurrences, and with appropriate margin 

for malfunctions such as stuck rods, specified acceptable fuel damage limits 

are not exceeded. One of the systems shall be capable of holding the 

reactor core subcritical under cold conditions.  

CRITERION 27 - COMBINED REACTIVITY CONTROL SYSTEMS CAPABILITY 

The reactivity control systems shall have a combined capability of f 
reliably controlling reactivity changes to assure that under postulated 

accident conditions the capability to cool the core is maintained.  

CRITERION 28 * REACTIVITY LI ITS FOR ACCIDENTS 

The reactivity control systems shall be designed with appropriate 

limits on the potential amount and rate of reactivity insertion to 

assure that the effects of postulated reactivity accidents can neither 

(1) result in damage to the reactor coolant pressure boundary greater 

than limited local yielding nor (2) sufficiently disturb the core, its 

support structures, or other reactor pressure vessel internals to impair 

significantly the capability to cool the core. These reactivity accidents
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shall include consideration of rod ejection (unless prevented by positive 

means), rod dropout, changes in reactor coolant temperature and pressure, 

and cold water addition.  

IV. FLUID SYSTEMS 

CRITERION 30 - QUALITY OF REACTOR COOLANT PRESSURE BOUNDARY 

Components vithin the reactor coolant pressure boundary shall be 

designed, fabricated, erected, and tested to the highest quality stan

dards practicable. Means shall be provided for detecting and, to the 

extent practicable, identifying the location of the source of reactor 

coolant leakage.  

CRITERION 31 - FRACTURE PREVENTION OF REACTOR COOLANT PRESSURE BOUNDARY 

The fracture toughness properties and the service temperatures of 

the reactor coolant pressure boundary shall assure nonbrittle behavior 

under operating, testing, and postulated accident conditions.  

CRITERION 32 - DESIGN OF COMNENTS WITHIN REACTOR COOLANT PRESSURE 

BOUNDARY 

Components within the reactor coolant pressure boundary shall be 

designed to permit periodic inspection and testing of important areas 

and features, including an appropriate material surveillance program for 

the reactor pressure vessel, to assess their structural and leaktight 

integrity.
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CRITERION 33 - REACTOR COOLANT MAKEUP SYSTEM 

A system to supply reactor coolant mkeup during normal reactor 

operation, preferably through two system, flow paths, shall be provided.  

The system safety function shall be to assure that specified acceptable 

fuel damage limits are not exceeded as a result of coolant loss due to 

leakage from the reactor coolant pressure boundary and rupture of small 

piping within the boundary.  

Redundancy in components and features, suitable interconnections, 

and leak detection and isolation capabilities shall be provided to 

assure that for onsite and for off£ite electrical power system operation 

the system safety function can be accomplished assuming (1) failure of 

any single active component and (2) failure of any single passive compo

nent unless if can be demonstrated that the system is acceptable on 

some other defined basis.  

CRITERION 34 - DECAY _EAT REMOVAL SYSTEM 

A system to remove decay heat, preferably through two system flow 

paths, shall be provided. The system safety function shall be to 

transfer fission product decay heat and residual heat from the reactor 

core when the reactor is shutdown at a rate such that specified accelt
I.  

able fuel damage limits and the design conditions of the reactor 

coolant pressure boundary are not exceeded.  

Ridundancy in components and features, suitable interconnections, 

and leak detection and isolation capabilities shall be provided to
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assure that for onsite and for offaite electrical power system operation 

the system safety function can be accomplished assuming (1) failure of 

any single active component and (2) failure of any single passive compo

nent unless it can be demonstrated that the system is acceptable on 

some other defined basis.  

CRITERION 35 - EMRGENCY CORE COOLING SYSTE, 

A system to provide abundant emergency core cooling, preferably 

through two system flow paths and by different design principles, shall 

be provided. The system safety function shall be to transfer heat from 

the reactor core following any loss of coolant accident at a rate such 

that (1) fuel and clad damage that could interfere with continued 

effective core cooling are prevented and (2) clad metal-water reaction 

is limited to negligible amounts. The performance of the system shall 

be evaluated conservatively in each area of uncertainty.  

Redundancy in components and features, suitable interconnections, 

and leak detection, isolation, and containment capabilities shall be 

provided to assure that for onsite and for offsite electrical power 

system operation the system safety function can be accomplished assuming 

(1) failure of any single active component and (2) failure of any single 

passive component unless it can be demnstrated that the system is 

acceptable on some other defined basis.
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CRITERION 36 - DESIGN OF EMERGENCY CORE COOLING SYSTEM COMPONtENTS 

Components of the emergency core cooling system shall be designed 

to permit periodic inspection and testing of important areas and 

features, such as spray rings in the reactor pressure vessel, water 

injection nozzles, and piping to assure their structural and leaktight 

integrity and the full design capability of the system.  

CRITERION 37 - TESTING OF DERGENCY CORE COOLING SYSTEM 

The emergency core cooling system shall be designed with a capa

bility to test periodically (1) the operability and functional perfor

mance of the active components of the system, such as pumps and valves 

and (2) the operability of the system as a whole and, under conditions 

as close to design as practicable, the full operational sequence that 

brings the system into operation, including the transfer between normal 

and emergency power sources, and operation of the associated cooling 

water system.  

CRITERION 38 - CORTAINHENT =EAT REMOVAL SYSTEM 

A system to remove heat from the reactor containment, preferably 

through two system flow paths and by different design principles shall 

be provided. The system safety function shall be to reduce rapidly.  

consistent with the functioning of other associated systems, the contain

ment pressure and temperature following any loss-of-coolant accident 

and maintain them at low levels.
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Redundancy in components and features, suitable interconnectionst 

and leak detection, isolation, and containment capabilities shall be 

provided to assure that for onsite and for offaite electrical power 

system operation the system safety function can be accomplished 

assuming (1) failure of any single active component and (2) failure of 

any single passive component unless it can be demonstrated that the 

system is acceptable on some other defined basis.  

CRITERION; 39 - DESIGN OF CONTAINENTS EAT REMOVAL SYSTEM COMPONENTS 

Components of the containment heat removal system shall be des igned 

to permit periodic inspection and testing of important areas and fea

tures, such as the torus, sumps, spray nozzles and piping, to assure 

their structural and leaktight integrity and the full design capability 

of the system.  

CRITERION 40 w TESTING OP CONTAINMENT BEAT REMOVAL SYSTEM 

The containment heat removal system shall be designed with a 

capability to test periodically (1) the operability and functional 

performance of the active components of the system, such as pumps and 

valves and (2) the operability of the system as a whole, and, under 

conditions as close to the design as practicable, the full operational 

sequence that brings the system into operation, including the transfer 

between normal and emergency power sources, and operation of the asso

ciated cooling water system.
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CRITERION 41 - CONTAIVAENT ATMOSPHERE CLEANUP SYSTEMS 

Systems to control fission products, hydrogen, oxygen, and other 

substances which may be released into the reactor containment shall be 

provided. The systems safety functions shall be (1) to reduce, consis

tent with the functioning of other associated systems, the concentration 

and quantity of fission products released to the environment following 

any postulated accident and (2) to control the concentration of 

hydrogen, oxygen, and other substances in the containment atmosphere 

following any postulated accident to assure that containment integrity 

is maintained.  

Each system shall have redundancy in components and features, 

suitable interconnections, and leak detection and isolation capabilities 

to assure that for onsite and for offsite electrical power system opera

tion its safety function can be accomplished assuming (1) failure of any 

single active component and (2) failure of any single passive component 

unless it can be demonstrated that the system is acceptable on some other 

defined basis.  

CRITERION 42 - DESIGN OF CONTANMENT ATHOSPERE CLEANUP SYSTEMS 

COMPONENTS 

Components of the containment atmosphere cleanup systems shall be 

designed to permit periodic inspection of important areas and features 

such as filter frames, ducts, and piping to assure their structural and 

leaktight integrity and the full design capability of the systems.
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CRITERION 43 - TESTING OF CONTAINMENT ATMOSP1 ERE CLEANUP SYSTEHS 

The containment atmosphere cleanup systems shall be designed with 

a capability to test periodically (1) the operability and functional 

performance of the active components of the systems such as fans, filters, 

dampers, pumps, and valves and (2) the operability of the systems as a 

whole and, under conditions as close to design as practicable, the full 

operational sequence that brings the systems into operation, including 

the transfer between normal and emergency power sources, and operation 

of associated systems.  

CRITERION 44 - COOLING WATER SYSTEM 

A system to transfer heat from structures, systems, and components 

important to safety, preferably through two system flow paths to the 

ultimate heat sink shall be provided. The system safety function shall 

be to transfer the combined heat load of these structures, systems, and 

components under normal operating and accident conditions.  

Redundancy in components and features, suitable interconnections, 

and leak detection and isolation capabilities shall be provided as 

required to assure that for onsite and for offaite electrical power 

system operation the system safety function can be accomplished assuming 

(1) failure of any single active component and (2) failure of any single 

passive component unless it can be demonstrated that the system is 

acceptable on some other basis.
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CRITERION 45 - DESIGN OF COOLING WATER SYSTEM COMPONENTS 

Components of the cooling water system shall be designed to permit 

periodic inspection of important areas and features, such as heat 

exchangers and piping, to assure their structural and leaktight inte

grity and the full design capability of the system.  

CRITERION 46 - TESTING OF COOLING WATER SYSTEM 

The cooling water system shall be designed with a capability to 

test periodically (1) the operability and functional performance of the 

active components of the system, such as pumps and valves, and (2) the 

operability of the system as a whole and, under conditions as close to 

design as practicable, and full operational sequence that brings the 

system into operation for reactor shutdown and for loss-of-coolant 

accidents, including the transfer between normal and emergency power 

sources.  

V, REACTOR CONTAINMENT 

CRITERION 50 - CONTAINMENT DESIGN BASIS 

The reactor containment structures including access openings, 

penetrations, and any necessary containment heat removal system shall 

be designed so that the containment structure and its internal compart

ments can accommodate, without ezceeding the design leakage rate and, 

with an appropriate margin, the calculated peak pressure and temperature 

conditions resulting from any loss-of-coolant accident. This appropriate
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margin shall reflect consideration of (1) the effects of potential 

energy sources which have not been included in the determination of the 

peak conditions, such as energy in steam generators and energy from 

metal water and other chemical reactions that may result from degraded 

emergency core cooling functioning, (2) the potential that the effects 

of phenomena may be more severe than predicted, and (3) the limited expe

rience and experimental data available for defining accident phenomena 

and containment response.  

CRITERION 51 - FRACTURE PREVENTION OF CONTAINMENT 

The fracture toughness properties and the service temperatures of 

the reactor containment ferritic materials shall assure nonbrittle 

behavior under operating, testing, and postulated accident conditions.  

CRITERION 52 - CAPABILITY FOR CONTAINMENT LEAKAGE RATE TESTING 

The reactor containment and other equipment which way be subjected 

to containment test conditions shall be designed so that periodic 

integrated leakage rate testing can be conducted at containment design 

pressure.  

CRITERION 53 - PROVISIONS FOR CONTAINMENT TESTING AND INSPECTION 

The reactor containment shall have provisions (1) for inspection 

of all important areas including penetrations. (2) for an appropriate
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materials surveillance program, and (3) for periodically testing the 

leaktightness of penetrations which have resilient seals and expansion 

bellows at containment design pressure.  

CRITERION 54 - SYSTEMS PENETRATING CONTAnMNT 

Piping systems penetrating primary reactor containment shall be 

provided with leak detection, isolation, and containment capabilities 

having redundancy, reliability, testability, and performance capabil

ities 'hich reflect the importance to safety of isolating these piping 

systems. Such piping systems shall be designed with a capability to 

test periodically the operability of the isolation valves and associated 

apparatus and to determine if valve leakage is within acceptable limits.  

CRITERION 55 - REACTOR COOIANT PRESSURE BOUN4DARY PENETRATING CONTAINWENT 

Each line which is part of the reactor coolant pressure boundary 

and which penetrates primary reactor containment shall be provided with 

one isolation valve inside and one isolation valve outside of contain

ment. The valve outside of containment shall be located as close to 

containment as practicable. The primary mode for actuation of the valves 

shall be automatic and upon loss of actuating power these valves shall 

be designed to fail safe.  

Other appropriate requirements to minimize the probability or 

consequences of an accidental rupture of these lines or of lines connected 

to them shall be provided as necessary to assure adequate safety. Deter

mination of the appropriateness of these requirements, such as higher
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quality in design, fabrication and testing, additional provisions for 

inservice inspection, protection against more severe natural phenomena, 

and additional isolation valves and containment, shall include consi

deration of the population density, use characteristics, and physical 

characteristics of the site environs.  

CRITERION 56 - CONTAINMNT ATMOSPHERE ISOLATION VALVES 

Each line which connects directly to the containment atmosphere 

and penetrates primary reactor containment shall be provided with two 

isolation valves. One of these valves shall be outside of containment 

and shall be located as close to containment as practicable. The 

primary mode for actuation of the valves shall be autom-tic and upon 

loss of actuating power these valves shall be designed to fail safe, 

unless it can be demonstrated that the system design is acceptable on 

some other defined basis.  

CRITERION 57 - CLOSED SYSTEMS ISOLATION VALVES 

Each line which penetrates primary reactor containment and is 

neither part of the reactor coolant pressure boundary nor connected 

directly to the containment atmosphere shall have at least one isolation 

valve. This valve shall be outside of containment and shall be located 

as close to containment as practicable.
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VLo FUEL AND RADIOACTIVITY CONTROL 

CRITERION 60 - FUEL STORAGE AND HANDLING AND RADIOACTIVE WASTE SYSTEMS 

The fuel storage and handling and radioactive waste systems shall 

be designed to assure adequate safety under normal and postulated 

accident conditions. These systems shall be designed (1) to prevent 

significant reduction in fuel storage coolant inventory under accident 

conditions (2) with a decay heat removal capability having reliability, 

testability, and performance that reflect the importance to safety of 

decay heat removal, (3) with suitable shielding for radiation protection.  

(4) with a capability to permit inspection and testing of important 

areas and features of the components of these systems, and (5) with 

appropriate containment, confinement, and filtering systems.  

CRITERION 61 - CONTROL OF RELEASES OF RADIOACTIVITY TO THE ENVIRONMENT 

The nuclear power unit design shall include means to maintain suit

able control over gaseous, liquid, and solid radioactive effluents that 

may be released from the unit during normal operations, anticipated 

operational occurrences, and postulated accidents. Appropriate holdup 

capacity shall be provided for retention of gaseous, liquid, and solid 

effluents, particularly where unfavorable site environmental conditions 

can be expected to impose operational limitations upon the release of 

radioactive effluents.
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CRITERION 62 - PREVENTION OF CRITICALITY IN FUEL STORAGE AND RANDLING 

Criticality in the fuel storage and handling system shall be 

prevented by physical systems or processes', preferably by geometrically 

safe configurations.  

CRITERION 63 - MKNITORING FUEL AND WASTE STORAGE 

Instrumentation shall be provided in fuel storage and radioactive 

waste systems and associated handling areas (1) to detect conditions 

that may result in loss of decay beat removal capability and excessive 

radiation levels and (2) to initiate appropriate safety actions, 

CRITERION 64 - W3NITORING RADIOACTIVITY RELEASES 

Means shall be provided for monitoring the reactor containment 

atmosphere, spaces containing components for recirculation of loss-of

coolant accident fluids, effluent discharge paths and the unit environs 

for radioactivity that may be released from normal operations, from 

anticipated operational occurrences, and from postulated accidents.
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ATOMIC ENERGY COMSSION 
ANDNEST TO 10 CFR 50 

GENERAL DESIGN CRITERIA FOR NUCLEAR PO*ER PLA.S 

Report to the Director of Regulation 
by the 

Director. Division of Reactor Standards 

THE PROBLEM 

1. To consider publication In effective form of am amendment to 

10 CGR Part 50, "Licensing of Production and Utilization Facilities," which 

would add an Appendix A, "General Design Criteria for Nuclear Pover Plants".  

BACKGROUUND A(D SUH?4ARY 

2. At Regulatory Meeting 255 on June 28, 1967, the Comission 

approved publication of a Notice of Proposed Rule Making to amend 10 Cr1 

Part 50 by adding an Appendix A, "General Design Criteria for Nuclear Power 

Plant Construction Permits" (AEC-R 2/57). That proposed amendment was 

published in the Federal Register on July 11, 1967, with a 60-day comment 

period.  

3, Comments from twenty-one organizations and Individuals, as 

listed In Appendix "B", were received in response to the previously proposed 

mendment. Because of the volume, the commnts are not attached. Copies 

of al comments received have been placed In the Public Document Room.  

4. The general reaction to the proposed criteria was favorable.  

The published proposed criteria were regarded as a considerable Improvement 

over those originally released In Press Release B-252 dated November 22, 1965.* 

None of the comentators objected to the issuance of General Design Criteria.  

Most of the comments received were in the form of suggested Improvements in 

language to facilitate understanding of the intent of the criteria, with few 

Secretariat Notes A copy of AEC Press Release H-252, November 22, 1965, Is 
an file in the Office of the Secretary.  
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suggestions to change or delete many requirements. The nore significant 

cements and our resolution of them vere: 

a. Published Criterion I - Quality Standards 

coment - It should mat be necessary for each applicant 

to show that an applicable code or standard is 

sufficient. A @hoving of sufficiency should be 

required only for those Item not covered by 

an applicable code or standard.  

Resolu•io This criterion hba been modified to provide 

that a shoving of sufficiency is not necessarily 

required, but an evaluation by the applicant of 

the applicable code and standards to determine 

sufficiency Is necessary (see Nev Criterion 1).  

Nuclear codes and standards have not been devel

aped to the degree where it can be assumed that 

they are sufficient. The number of codes that 

has remained In an "Issued for Trial Use and 

Comment" status for long periods of time and the 

additional requirements contained in the addenda 

to accepted codes indicate the need for an applicant 

to evaluate applicable codes and standards to 

assure their sufficiency.  

b. Published Criterion 11 - Control Roos 

Comments - (1) The criterion as published could be inter

preted to require tvo control room and (2) Part 

20 Is not applicable to eccidents.  

Resolution - The criterion has been rewritten to make it clear 

that only one control room is required and reference 

to Fart 20 has been deleted (see New Criterion 19).  

It should be noted that ve have discussed control

O.FI.CI-"L USE ONLY 
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room requirements with industry representatives in 

order to umderstand better their views. One reactor 

manufacturer, supported by several utilities, made a 

presentation to the regulatory staff on this subject.  

The new wording of the criterion is in agreement with 

the industry position expressed in these discussions.  

c. Published Criterion 28 - Reactivity Rot Shutdown Capability 

Coment - The criterion can be Interpreted to require two 

reactivity control system capable of fast shutdon.  

Resolution - The criterion has been rewritten to make it clear 

that only one system nust be capable of fast shut

dwn (sea New Criterion 26).  

d. Published Criterion 35 - Reactor Coolant Pressure Boundary 
Brittle Fracture Prevention 

CoMent - The requirements of this criterion are too specific 

and should be deleted.  

Resolution - The criterion has been rewritten in a care general 

form. An references to specific margins above NDT 

temperature have been deleted (see New Criterion 31).  

Interim draft revisions of the criterion on fracture 

prevention were discussed with the major reactor manu

facturers. This resulted In a change In their position 

from recomaending that the criterion be deleted to re

comending that It be retained in the revised form.  

a. Published Criterion 39 - Emersency Power for Znrineered Safety 
Features 

Coment - (1) The requirement that offsete power must satisfy 

the "single failure criterion" is impractical and 

(2) eliminate all reference to offsite power.  

O FllML USE ONLY 
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Resolution - The criterion has been rewritten to make it clear 

that the offsite Power system need not meet the 
"Single failure criterion." Reference to off ite 

pover has not been deleted because we believe 

that offaite pover is required to provide adequate 

assurance of safety (see New Criterion 17). Nev 

Criterion 17 has been discussed with the IEEE Sub

committee vhich is developing criteria for pover 

requirements for nuclear power units. The menbers 

of the subcommittee Indicated that the new criterion 

is acceptable and cansistent with their require

ments.  

f. Published Criterion 44 - Emergency Core Cooling Systems 
Capability 

Comment - Two Independent emergency core cooling systems are 

not necessary.  

Resolution - The criterion has been rewritten so that one system 

with sufficient redundancy is acceptable (see Nev 

Criterion 35). An interim version of the revised 

criterion for emergency core cooling was discussed 

with the ANS Systems Engineering Subcom•ittee. This 

subcomittee is in the process of developing criteria 

applicable to pressurized-water reactors. This 

interim version, which vresented the one system con

cept, -as acceptable to the ANS xroup with minor 

suggestions for changes in wording.  

a. Published Criterion 49 - Containment Deslxn Basis 

Comment - Functioning of the emergency core cooling system 

Is required for containment integrity; therefore, 

OmICdAL USE OL
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it is inconsistent to require that the containment 

design be based on the assumed failure of emergency 

core cooling systems.  

Resolution - The criterion has been rewritten so that for contain

ments a design margin which reflects consideration 

of the possible effects of degraded emergency core 

cooling performance is required (see New Criterion 50).  

5. The staff met in February 1970 with an ad hoc AlP group, which 

Included representatives of reactor manufacturers, utilities and architect 

engineers to discuss the revised General Design Criteria. The comments of this 

group were reflected in a June 4. 1970 draft of the revised General Design 

Criteria that was forwarded to the AIF for comment. The AIT forwarded comnents 

and stated it believed the criteria should be published as an effective rule 

after reflecting its comments. These conments have been reflected in the 

General Design Criteria in Appendix "A".  

6. The revised criteria establish minimum requirements for the design 

of water-cooled nuclear power units and provide guidance for the design of other 

nuclear power units whereas the previously proposed criteria provided guidance 

for applicants for construction permits for all types of nuclear power plants.  

7. The revised criteria include definitions In accordance with comnents 

received from industry that certain crucial terms should be defined. In addi

tion, the criteria have been rearranged to increase their usefulness to designers 

and evaluators.  

8. The Category A or 3 designation for each criterion which was in

cluded in the previously proposed amendment has been deleted. -These cateaories 

had been included to provide guidance on the quantity and detail of Information 

required for individual items at the construction permit stage. The amendment 

to 1 50.34 of 10 CYR Part 50, published December 17, 1968, gives sufficient 

guidance in this area.  
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9. The revised criteria do not Include the term "engineered safety 

features." The requirements In the previously proposed criteria for these 

features have been Incorporated In the revised criteria for the Individual 

systems which are used for this purpose.  

10. There are nev criteria which do not have direct counterparts 

In the previously proposed criteria. Most of these do not represent nov 

requirements but represent more specific guidance an requirements that were 

Included In the previously proposed criteria In a acre general form.  

11. The regulatory staff has considered all comments received in 

revising the criteria and has worked closely with the Advisory Comittee on 

Reactor Safeguards in the development of the criteria. The criteria In 

Appendix "A" reflect ACRS reviev and comments.  

STAFF JUDGECNTS 

12. The Divisions of Reactor Licensing and Compliance and the Office 

of the General Counsel concur In the recommendation of this paper. The draft 

public announcem•nt was prepared by the Division of Pubtlic Information. The 

Office of Congressional Relations concurs In the draft letter to the Joint 

Committee on Atomic Energy.  

IURM0MNDATION 

13. The Director of Regulation recommends that the Atomic Energy 

Comission: 

a. A publication In effective form of the amendment to 10 CYR 

Part SO which would add an Appendix A, "General Design Criteria for Nuclear 

Paver Plants" establishing minism requirements for water-cooled nuclear 

paver plants similar in design and location to plants for which construc

tion permits have been previously issued by the Commssion and providing 

guidance to the applicants for construction permits for establishing the 

principal design criteria for other types of nuclear power plants; 
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b. Note that the aendmnt to 10 CFR Part 50 set forth in Appendix 

"A0 vwi be published in the Federal Register to be effective g0 days 

after publUcation.  

c. Note that the Joint Comattee on Atosic Energy vill be informed 

by latter such m Appendix "C"I 

d. Note that a public anoumcement such as Appendix "V" will be 

Issued when the mendment Is filed with the Tederal tReister.

LIST 0OF IRLOSURZS

APPENDIX 

"A" Notice of Wule KakL. ............ 0.................  

"so List of Comments on Notice of Proposed fule 
Kakfng published In the Federal Register, 
July 21, 1967 (32 1n 1013) ..........................  

"C" Draft Letter to the Joint Comi•ttee on Atoldc 

"D" Draft Public Announcenent .......... ...............

Page Wo.  
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48 

49 

50
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APPENDIX "A" 

TITLE 10 - ATCMC ENERGY 

CHAPTER 1 - AT!KIC ENERGY C€OMSSION 

PART 50 - LICENSSNC OF PRODUCTION AND UTILIZATION FACILITTES 

General Design Criteria for Nuclear Power Plants 

The Atomic Energy Comnission has adopted an amendment to its 

regulations, 10 CYR Part 50. "Licensing of Production and Utilization 

facilties," which adds an Appendix A, "General Design Criteria for 

Nuclear Pover Plants." 

Paragraph 50.34(a) of Part 50 requires that each application 

for a construction permit include the preliminary design of the 

facility. The folloving Information is specified for Inclusion 

ts part of the preliminary design of the facility: 

(1) The principal design criteria for the facility 

(LI) The design bases and the relation of the design 
bases to the principal design criteria 

(111) Information relative to materials of construction, 
general arrangement, and the approximate dimensions, 
sufficient to provide reasonable assurance that the 
final design vwil conform to the design bases with 
adequate margin for safety.  

The "%enaral Design Criteria for Nuclear Pover Plants" added as 

Appendix A to Part 50 establish the uinimun requirements for the 

principal design criteria for rater-cooled nuclear power plants 
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similar in design and location to plants for which construction 

permits have been Issued by the Commission. They also provide 

guidance in establishing the principal design criteria for other 

types of nuclear power plants. Principal design criteria established 

by an applicant and accepted by the Comission will be incorporated 

by reference in the construction pernit. In considering the issuance 

of an operating license under Part SO, the Comniss ion will require 

assurance that these criteria have been satisfied in the detailed 

design and construction of the facility and that any changes In 

such criteria are Justified.  

A proposed Appendix A, "General Design Criteria for Nuclear 

ore•r Plant Construction Plemits- to 10 CYR Part 50 was published 

In the FEDERAL EGIZSTER (32 nl 10213) on July 11. 1967. The cmaments 

end suggestion@ received in response to the notice of proposed rule 

making and subsequent developments In the technology end in the 

licensing process have been considered In developing the revised 

criteria which follow.  

The revised criteria establish inimtum requirements for water

cooled nuclear power plats similar in design and location to plants 

for which construction permits have been issued, by the Commission,.  

whereas the previously proposed criteria would have provided 

guidance for applicants for construction peruits for all types of 

nuclear paoer plants. The revised criteria have been reduced to 

d 
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(i) Consideration of redundancy and diversity requirements 
for fluid systems Important to safety. A "system" 
could consist of a number of subsystems each of vhich 
is separately capable of perforaing the specified system 
safety function. The uinimum acceptable redundancy and 
diversity of subsystems and components vithin a subsystem 
and the required interconnection and independence of the 
subsystems have not yet been developed or defined.  

(ii) Consideration of the type, size, and orientation of 
possible breaks in the components of the reactor coolant 
pressure boundary in determining design requirements to 
suitably protect against postulated loss of coolant 
accidents.  

(Cv) Consideration of the possibility of systematic, non
random, concurrent failures of redundant elements in the 
design of the protection systems and reactivity control 
systems.  

In addition, the Coumission is giving consideration to the need for 

development of criteria relating to protection against industrial 

sabotage and protection against comn mode failures in systems, other 

than the protection and reactivity control systems, that are important 

to safety and have extremely high reliability requirements.  

It Is expected that these criteria vill be augmented or changed vhen 

"specific requirements related to these and other considerations are 

suitably identified and developed.
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(.. sections 552 and 553 of Title S of the United States Code, the 

following amendment to 10 CYR Part 50 Is published as a document 

subject to codification to be effective 90 days after publication 

In the FEDERAL REGISTER. The Coamission lnvits all Interested 

persons who desire to submit written comments or suggestions in 

connection vith the amendment to send them to the Secretay, U. S.  

Atomic Energy Commissionn, ashington, D. C., 20545, Attention: 

Chlef, Public Proceedings Dranch, within 45 days after publica

tion of this notice In the FEMERAL REGISTER. Such submissions 

will be given consideration with the view to possible further 

anendments. Copies of c ents may be examined in the Com slaion's 

Public Document Room at 1717 1 Street, W. V., Washington, D. C.  

1. Subdivision 50.3U(a)(3)(i) Is amended to read as follows: 

1 50.34 Contents of applications: technical Information.  

(a) Preliminary safety analysis report. Each application 

for a construction peralt shall Include a preliminary safety 

analysis report. The minimum Information to be included shall 

consist of the following: 

C e. a a tt 

(3) The preliminary design of the facility including: 

(1) The principal design criteria for the facility. Appendix 

A, Ceneral Design Criteria for Nuclear Pover Plants. establishes 

minimum requirements for the principal design criteria for water

cooled nuclear power plants slmilar In design and location to 
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N.4 
*- - - - - -- - - - - - --. ---



-: _ L �..- � -- - - � __________ ��%I

(

- 14 - Appendix "A"

" ":-:- -s-.&b 9 prevICUSly been 

Issued by the Co8mission and provides guidance to applicants 

for construction permits in establishing principal design 

criteria for other types of nuclear pover units; 

2. Footnote2 to i 50.34 Is amended to read as follows: 
2General design criteria for chemical processing 

facilities are being developed.  

3. A nev Appendix A is added to read as follows:k

74't
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APPENDIX A 
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Pursuant to the provIsiOne'of 1 50.34, an application for a 

construction permit must include the principal design criteria for 

a proposed facility. The principal design criteria establish the 

necessary design, fabrication, construction, testing, and 

performance requirementa for structures, system , and components 

inportant to safety; that is, structures, systims, and components 

that provide reasonable assurance that the facility can be operated 

vithout undue risk to the health and safety of the public.  

These Ceneral Design Criteria establish -nulmum requirements for 

the principal design criteria for water-cooled nuclear power plants 

similar In design and location to plants for which construction 

permits have been Issued by the Comission. The General Design 

Criteria are also considered to be generally applicable to other 

types of nuclear pover raits and are Intended to provide guidance 

in establishing the principal design criteria for such other units.  

The development of these General Design Criteria is not yet 

complete. For example, some of the definitions need further 

amplification. Also, some of the specific design requirenents for 

structures, systems, and components Important to safety have not 

as yet been suitably defined. Their omission does not relieve any 

applicant from considering these matters In the design of a specific 

facility and satisfying the necessary safety requirements. These 

matters Include: 
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failures of passive components In fluid systems 

Important to safety. (See Definition of Single Fallure.) 

(2) Consideration of redundancy and diversity requirements 

for fluid systems Important to safety. A "system" could 

consist of a number of subsystems each of which to 

separately capable of performing the specified system 

safety function. The ziniaum acceptable redundancy and 

diversity of subsystems and components within a subsystem, 

and the required Interconnection and Independence of the 

subsystems have not yet bean developad or defined. (See 

Criteria 34, 35, 38, 41, and ".) 

(3) Consideration of the type, size, and orientation of possible 

breaks in components of the reactor coolant pressure 

boundary in determining design requirements to suitably 

protect against postulated loss-cf-coolant accidents. (See 

Definition of Less of Coolant Accidents.) 

(4) Consideration of the possibility of systematic, nonrandom, 

concurrent failures of redundant elements In the design 

of protection systems and reactivity control systems. (See 

Criteria 22, 24, 26 and 29.) 

It is expected that the criteria will be augmented and changed 

from timne to time as Important new requirements for these and other 

features are developed.  
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which the General Design Criteria are not sufficient and for which 

additional criteria must be Identified and Satisfied In the 

Interest of public safety. Zn particular, it Is expected that 

additional or different criteria will be needed to take into 

account unusual site$ and eTftronmentaA conditions, and for 

water-cooled nuclear power unlts of advanced design. Also, 

there may be water-cooled nuclear power units for which fulfill

ment of some of the General Design Criteria say not be necessary 

or appropriate. For plants such a these, departures from the 

General Design Criteria must be Identified and Justified.  

DEFINITIONS AnD E2PCANATIONS 

INUCLEAR POWER UNIT 

A nuclear power unit meaus a nuclear power reactor and 

assoclated equipment necessary for electrical pover generation and 

Includes those structures* system 0 nd couponents required to 

provide reasonable assurance the facility can be operated without 

undue risk to the health and safety of the public.  

LOSS OF COOLANT ACCIDENTS 

Loss of coolant accidents mean those postulated accidents that 

result from the loss of reactor coolant at a rate In szcess of the 

capability of the reactor coolant makeup system from breaks In the 

reactor coolant pressure boundary. up to and Including a break 

equivalent In size to the double-ended rupture of the largest pipe 
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of 0"e reactor maolant syst•., 1 

SINGLE FAILURE 

A single failure means an occurrence which results in the loss 

of capability of a component to perform its intended safety functions.  

Multipls failures resulting from a single occurrence are considered 

to be a single failure. Fluid and electrical systems are considered 

to be designed against an assumed single failure if saither (1) 

a single failure of any active component (assuming passive Components 

function properly) nor (2) a single failure of a passive component 

(assuming active components function properly), results in a loss 

of the capability of the myston to perform its safety functions. 2 

ANTICIPATED OPERATIONL OCRRENCES 

Anticipated operational occurrences mean those conditions of 

normal operation which are expected to occur one or more times during 

the life of the nuclear power unit and include but are not limited 

1 lurther details relating to the type, site, and orientation of 
postulated breaks In specific components of the reactor coolant 
pressure boundary are under development.  

2 Single failures of passive components in electrical systems should 

be assumed in designing against a single failure. The conditions 
under which a single failure of a passive component in a fluid 
system should be considered in designing the syaten against a single 
failure are under development.  
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to less of power to all recirculatiou pl a, tripping of the 

turbine generator met. isolation of the main condenser, and loos 

of all offeite pover.  

CRI'TERIA 

1. OVERALL REQUIRDNs 

CRITERION 1 - QUALMTY STANDARDS AND RECRDS 

Structures. system , and comonents important to safety shall 

be designed, fabricated, erected, and tested to quality standards 

cocmensurate with the lportance of the safety fumctions to be 

performed. Where generalLy recognized codes and standards are wed, 

they shall be identified and evaluated to determine their applicability, 

adequacy, and sufficiency and shall be supplemented or modified as 

necessary to assure & quality product in keeping with the required 

safety fumction. A quality assurance program shall be established 

and Implemented In order to provide adequate assurance that these 

structures, eystems, and coMonent. will satisfactorily perform 

their safety functious. Appropriate records of the design, fabrication, 

erection, and testing of structures, system, and cosponents Important 

to safety shall be maintained by or vnder the control of the nuclear 

power unit licensee throughout the life of the unit.  

CRITERION 2 - DESIM BASES FOR PROTECTION AGAINST NATURL PHMDOMERA 

Structures, system, and components important to safety shall 

be designed to vithetand the effects of natural phenomena such as 
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without loss of capabilty to perform their safety functions. The 

design bases for these structures, system, and components shall 

reflect: (I) appropriate consideration of the most severe of the 

natural phenomena that have been historically reported for the 

site and surrounding area, with sufficient margin for the lUnited 

accuracy, quantity, and period of time In which the historical 

data have been accumusatad, (2) appropriate combinations of the 

effects of normal and accident conditions with the affects of the 

natural phenomena and (3) the Importance of the safety functions 

to be performed.  

CgITUOR 3 - FMIE PD.CTION 

Structures, systema, and c•monents important to safety shall 

be designed and located to m ie, consistent with other safety 

requirements, the probability and effect of fires and explosions.  

Noncombustible and heat resistant materials shall be used vhaerver 

practical throughout the unit, particularly in locations such as the 

containment and control room. lire detection and fighting systems of 

appropriate capacity and capabillty shall be provided and designed to 

minimize the adverse effects of fins on structures, system, and 

components inorrant to safety. Fire fighting system shall be 

designed to "sure that their rupture or inadvertent operation does 

not significantly Impair the safety capability of these structures, 

systens, and componnt•a.  
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% r 4 EIvIRONME"AL AND "KiS-LE DES!CN"tIGN WES 
Structures, system.• and components Important to safety shall 

be designed to accommodate the effects of and to be compatible with 
the environmental conditions associated vith normal operation. main
tenance, testing, and postulated accidents, Including loss-of-coolant 

accidents. These structures, systems, and components shall be 
appropriately protected against dynamic effecte, Including the 
effects of missiles, pipe whipping, and discharging fluids, that 
may result frou equipment failures and from events and conditions 

outside the nuclear power unit.  

CRTERION 5 - SWAPING OF STRDCTURZS SYSTEMS AND CODbHa'~rS 
Structures, systems, and components Important to safety shall not 

be shared betveen nuclear power units unless it Is shwon that their 
ability to perform their safety functions is not significantly 

Impaired by the sharing.  

nI. PROTECTION BY mLTIPLE FnSSiON PRODUCT BARRIERS 

""LITERION 10 - REACTOR DESIGN 

The reactor core and associated coolant, control, and protection 
"systems shall be designed with appropriate margin to assure that 
specified acceptable fuel design limits are aot exceeded during any 
condition of normal operation, Including the effects of anticipated 

operational occurrences.  
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The reactor core and associated coolant systenm shall be 

designed so that In the power operating range the met effect of the 

proupt Inherent nuclear feedback characteristics tends to compensate 

for a rapid increae In reactivity.  

CRITERION 12 - SUPPRESSION OF REACTOR POWZR OSCILLATIONS 

The reactor core and associated coolant. control, and protection 

systems shall be designed to assure that power oscillations which can 

result in conditions exceeding specified acceptable fuel design limits 

are not possible or can be reliably and readily detected and 

suppressed.  

CRITERION 13 - INSTRZITATION AnD CNTROL 

Instrusentation and centrol shall be provided to monitor vari

shies and systems over their anticipated range for normal operation 

and accident conditions, and to maintain them within prescribed 

operating ranges, Including those variables and systems which can 

affect the fission process, the Integrity of the reactor core, the 

reactor coolant pressure boundary, and the containment and Its 

associated systems.  

CRITERION 14 - REACTOR COOLANT PRESSURE BOUNDAR.Y 

The reactor coolant pressure boundary shall be desined, fabricated, 

erected, and tested so as to have an extremely low probability of 

abnormal leakage, of rapidly propagating failure, and of gross rupture.
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CRIERIO 15 - REAC=OR COOLAn SYSTM DU-EW? 

The reactor coolant "ystem and associated auxiliary, control, and 

protection systems shall be designed with sufficient margin to assure 
that the design conditions of the reactor coolant pressure boundary 

are not exceeded during any condition of normal operation, Including 

anticipated operational occurrences.  

CRITEOION 16 - CONTAIM•N I" DES_? 

Reactor containment and associated systen shall be provided to 

establish an essentially lesktitht barrier against the uncontrolled 

release of radioactivity to the environment and to assure that the 

containment design conditions important to safety are not exceeded 

for as long as postulated accident conditions require.  

CRITERION 17 - ELECrRICAL POER SYSTDS 

An onsite electrical pover system and an offeite electrical power 

system shall be provided to permit functioning of structures 9 systens, 

and components Important to safety. The safety function for each 

system (assuming the other system Is not functioning) shal be to 

provide sufficient capacity and capability to assure that (1) specified 

acceptable fuel design limits and design conditions of the reactor 

coolant pressure boundary are not exceeded as a result of anticipated 

operational occurrences and (2) the core is cooled and contalument 
Integrity and other vital functions are maintained In the event of 

postulated accidents.
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. and the onsite electrical distribution system, shall have sufficient 

Independence, redumdancy, and testability to pefeorm their safety 

functions ass mint a single failure.  

Electr:Lcl Power fru the transmisLion network to the svitchyard 

shall be supplied by two physically Independent trasnsission lUnt 

(not necessarily on separate rights of way) designed and located so as 

to suitably miniLmie the likelfhood of their simultaneous failure under 

operating and postulated accident and environmental conditiot s. Two 

physically Independent circuits from the switchygrd to the onsite 

electrical distribution s"stem shall be provided. Each of these 

circuits shall be designed to be available In sufficient tine 

following a loss of all onsite alternating current poaer sources and 

the other offsete electrical power circuit, to assure that specified 

acceptable fuel design limits and design conditions of the reactor 
coolant pressure boundary are not exceeded. One of these circuits 

shall be designed to be avallable within a few seconds following a 

loss-of-coolant accident to assure that core cooling. ontanment 

Integrity, and other vital safety functions are maintained.  

Provisions shall be Included to miuimise the probability of losing 

electrical power fron any of the remaining sources u a result of, or 

coincident with, the loss of power generated by the nuclear power 

unit, the loss of power from the transmission network, or the loss 

of power from the onite electrical power sources.  
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S cRITRION 15- INSPEC8ON AN' D TESTING O ELECTRICAL POWER Sqr•s 

Electrical power systems Important to safety shall be designed 

to permit periodic inspection and testing of important areas and 

features, such as wiring, Insulation, connections, and switchboards, 

to assess the continuity of the systems and the condition of their 

components. The systems shall be designed with a capability to test 

periodically (1) the operability and functiomal performance of the 

components of the systems, such aS onsite power sources. relays, 

switches, and buses, and (2) the operability of the systems as a 

whole and, under conditions as close to design as practical, the 

full operational sequence that brings the system Into operation, 

including operation of applicable portions of the protection 

system, and the transfer of power anong the nuclear power unit, 

the offsite power system, and the onsite power system.  

CRITERION 19 - COTRDL ROOM 

A control room shall be provided from which actions can be 

taken to operate the nuclear power unit safely under normal conditions 

and to maintain it in a safe condition under accident conditions, 

including loss-of-coolant accidents. Adequate radiation protection 

shall be provided to permit access and occupancy of the control room 

under accident conditions without personnel receiving radiation 

exposures In excess of 5 rem whole body, or Its equivalent to any 

part of the body, for the duration of the accident.  
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shall be provided (1) •ith a deial capability for proMpt hot shutdown 

of the reactor. Including necessary instrumentation and controls to 

maintain the uiit in a safe condition during hot shutdown, and (2) 

vith a potential capability for subsequent cold shutdown of the 

reactor through the use of suitable procedures.  

111. ?PTE ?ON AND REACTIVITY CONTROL SYSTEPS 

CRITERION 20 - PROTECTION STSTEH FUNCTIONS 

The protection systen shall be designed (1) to Initiate 

automatically the operation of appropriate system Including the 

reactivity control sys-te, to assure that specified acceptable fuel 

design limits are not exceeded as a result of anticipated operational 

occurrences and (2) to sense accident conditions and to Initiate the 

operation of systems and components Imporiant to safety.  

CRITERION 21 - PRP.TEC wN SYSTEK nrLIAZILITI AND TESTABILITY 

The protection system shall be designed for high functional 

reliability and inservice testability comensurate with the safety 

functions to be Performed. Redundancy and independence designed Into 

the crotection system shall be sufficient to assure that (l) no 

single failure results in loss of the protection function and (2) 

removal from service of any component or channel does not result in 

loss of the required minimnm redundancy unless the acceptable 
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demonstrated. The protection system shall be designed to permit 

periodic testing of its functioning when the reactor is in operation, 

including a capability to test channels independently to determine 

failures and losses of redundancy that may have occurred.  

CRITERION 22 - PROTECTION SYSTEM INDEPENDENCE 

The protection system shall be designed to assure that the 

effects of natural phenomena, and of normal operating, maintenance, 

testing, and postulated accident conditions on redundant channels 

do not result In loss of the protection function, or shall be 

demonstrated to be acceptable on sawe other defined basis. Design 

techniques, such as functional diversity or diversity in component 

design and principles of operation, shall be used to the extent 

practical to prevent loss of the protection function.  

CRITERION 23 - PROTECTION STSTEM VAfLUfl HODES 

The protection system shall be designed to fail into a safe 

state or into a state demonstrated to be acceptable on some other 

defined basis if conditions such as disconnection of the system, loss 

of energy (e.g., electric power, iustrunent air), or postulated 

adverse environments (e.g., extreme heat or cold, fire, pressure, 

steam, water, and radiation) are experienced.  

CRITERION 24 - SEPARATION OF PROTECTION AND CONTROL SYSTEM 

The protection system shall be separated from control system 
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° a.n..,, , O& .y SitagLi Lotrol system eomonent or 
channel, or failure or remsoal from service of any sIngle protection 

system C €omq t or channel which Is comon to the control and 
protection 'ayetans le~vs Intact a systen satisfying all reliabilityp 

redundancy, and Independence requirements of the protection system.  
Interconnection of the protection and control eyetane shall ba 
limited so as to assure that safety Is not siPgificantly Impaired.  

CRITZ•ON 25 - PROTECTION STST]zK uREhMRM TS FOR RFACTIVITY "NT-OL 

MALMMCYONS 

The protectIon system shall be designed to assure that Sp"cifld 
acceptable fuel design limits an not exceeded for any single mal
function of the reactivity control syetean. such as accidental 

withdrawal (not ejaection or dropout) of control rods or unplanned 

dilution of soluble poison.  

CRTEMRION 26 - REACTIVXTY CONTROL STSTE( REDNDANCY AND CAPAIrL-TY 
Tvo Independent reactivity control ystemns of different design 

principles and preferably Including a positive mechanical mans for 
Inserting control rods, shall be provided. Each seytan shall have 
the capability to control the rate of reactivity changes resulting 
from planed, norual power changes (including -enon buruout) to 
assure acceptable fuol design UInits are not exceeded. One of 
the systems shell be capable of reliably controlling reactivity 

changes to assure that under conditions of nomal operations, 
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ate margin for malfunctions such an stuck rods, specified acceptable 

foel design limits are not exceeded. One of the syatem shall be 

capable of holding the reactor core subcritical. •nder cold 

conditions.  

ClITERION 27 - COMMIND EACUTIVITY CORT L SYSTEM CAPABILIT! 

The reactivity control syst shall be designed to have a 

combined capability, In conjunction with poison addition by 

the emergency core cooling system, of reliably controlling re

activity changes to assure that under postulated accident 

conditions and with appropriate margin for stuck rods the 

capability to cool the core Is maintained.  

CRITERON 28 - REACTiVITY LKETS 

The reactivity control •ystemr shall be designed with appropriate 

Limits on the potential anount and rate of reactivity Increase to 

assure that the effects of postulated reactivity accidents can neither 

,, (1) result In da•age to the reacto: coolant pressure boundary greatse 

than Urited local yielding nor (2) sufficiently disturb the cors, Its 

support structures or other reactor pressure vessel Intarnals to Impair 

significantly the capability to cool the care. These postulated 

reactivity accidents shall Include consideration of rod ejection 

(unless prevented by positive mans), rod dropout, st•sm line rupture.  

changes In reactor coolant temperature and pressure, and cold water 

addition.  
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The protection and reactivity control system shall be designed 

to assure an extremely high probabillty of accomplishing their safety 

functions in the event of anticipated operational occurrences.  

IV. lIMO SYSTEMG 

CRITERION 30 - QUJAVUTY O REACTOR COOLANT PRESSURE BOUNDARY 

Components vhich are part of the reactor coolant pressure boundazy 

shall be designed, fabricated, erected, aod tested to the highest 

quality standards practical. Means shall be provided for detecting 

and, to the extent practical, identifying the location of the source 

of reactor coolant leakage.  

CRITERION 31 - FRACTURE PREVENTION O REACTOR COOLANT PRESSURE BOUNDART 

The reactor coolant pressure boundar7 shall be designed with 

sufficient margin to assure that when stressed under operating, 

maintenance, testing, and postulated accident conditions (1) the 

K>•/ boundary behaves In a noubrittle manner and (2) the probability of 

rapidly propagating fracture Is minlzited. The design shall reflect 

consideration of service temperatures and other conditions of the 

boundary material under operating, maintenance, testing, end postulated 

accident conditions and the uncertainties in determining (1) material 

properties, (2) the effects of Irradiation an material properties, 

(3) residual, steady-state and transient stresses, and (4) size of 

flaws.  
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Components which are part of the reactor coolant pressure 

boundary shall be designed to permit (1) periodic inspection and 

testing of Important areas and features to "sees their structural 

and leaktight integrity, and (2) an appropriate iaterial surveillance 

progran for the reactor pressure vessel.  

OtITEZIO 33 - RZACTOR COOART YAKUP 

A system to supply reactor coolant makeup for protection against 

mall breaks In the reactor coolant pressure boundary shall be pro

vided. The system safety function shall be to assure that specified 

acceptable fuel design limits are not exceeded as a result of reactor 

coolant loss due to leakage from the reactor coolant pressure 
boundary and rupture of mall piping or other mall components 

which are part of the boundary. The system shall be designed to 
assure that for onsite electrical pover system operation (assuming 

offsete power is not available) and for offaite electrical paver 

system operation (assuming onsite pover is not available) the 
system safety function can be accomplished using the piping.  

putmps and valves used to maintain coolant inventory during 

normal reactor operation.  

CRITERION 34 - RESIDUAL E•AT RUDOYAL 

A system to remove residual heat shall be provided. The system 

safety function shall be to transfe; fission product decay heat and 

other residual heat from the reactor core at a rate such that 
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specif led acceptable fuel design linits and the design conditions 

of the reactor coolant pressure boundary are not ez•ceded.  

Suitable redundancy in components and features.t and suitable 

Interconnections, leak detection, and Isolation capabli•tes shall 

be provided to asure that for onsite electrical paver system 

operation (assuingt offelte power is not available) and for off

site electrical power system operation (assuming onsite pawer is 

mot available) the system safety function can be accomplished, 

assuming a single failure.  

CRITERION 35 - VEMRGENCr CORE COOLING 

A system to provide abundant emergency core cooling shall be 

provided. The system safety function shall be to transfer heat from 

the reactor core following any loss of coolant accident at a rate 

such that (1) fuel end clad damage that could Interfere vith continued 

effective core cooling Is prevented and (2) clad wtal-vater reaction 

Is limited to negligible amounts.  

Suitable redundancy in components and features, and suitable 

Interconnections, leak detection, Isolation, and containment 

capabilities shall be provided to assure that for onsite electrical 

poaer system operation (assuming offite power is not available) and 

for offsite electrical pawer system operation (assuming ansite power 

is not available) the system safety function can be accomplished, 

assuming a single failure.  

CRITERION 36 - INSPECTION OF DMGENCY CORE COOLING SYSTE( 

The emergency core coaling system shall be designed to permit 

periodic Inspection of Important components, such as spray rings in 
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to assure the integrity and capability of the system.  

CRITERION 37 - TESTDIG OF DMRGEKCY CORE CDOLINC SyTsm 

The emergency core cooling system shall be designed to permit 

appropriate periodic pressure and functional testing to assure (1) 

the structural and leaktight integrity of its couponeuts, (2) the 

operability and performance of the active components of the system, 

and (3) the operability of the system as a whole and, under conditions 

as close to design as practical, the performance of the full operational 

sequence that brings the systen into operation, Including operation of 

applicable portions of the protection system, the transfer between 

normal and emergency power sources, and the operation of the associated 

cooling water system.  

CRITERION 38 - CONTATINEN EEAT -DIROVAL 

A system to remve heat from the reactor containment shall be 

provided. The system safety function shall be to reduce rapidly, 

consistent with the functioning of other associated systems, the 

containment pressure and temperature folloving any loss-of-coolant 

accident and maintain them at acceptably low levels.  

Suitable redundancy in components and features, and suitable 

interconnections, leak detection, isolation, and containment 

capabilities shall be provided to assure that for onsite electrical 

power system operation (assuming offaite power Is not available) 

and for offaite electrical power system operation (assuming onsite 

pover Is not available) the system safety function can be 

accomplished, assuming a single failure.  
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CRITELION 39 - INSPECTION OF CONTAIN)N.MT KEAT MOVAL SYSTM 
The containment heat removal system shall be designed to permit 

periodic inspection of Important cOmPonants, such as the torus, 
sumps, spray nozzles, and Piping to assure the Integrity and 
capability of the system.  

CRITERION 40 - TESTING OF CONTA!IOCE•T EAT MVAL TST'-E 

The Contajinent heat removal system shall be designed to permit 
appropriate periodic pressure and functional testing to assure (1) 
the structural and leaktight integrity of its components, (2) the 
operability and performance of the active components of the system, 
and (3) the operability of the system as a whole, and, under conditions 
as close to the design as practicAl, the performance of the full 
operational sequence that brings the system Into operation, including 
operation of applicable portions of the protection system, the transfer 
betveen normal and emergency pover sources, and the operation of the 
associated cooling water system.  

CITERION 41 -CONTAINMENT AT OSPiL CLEANUP 

Systems to control fission products, hydrogen, oxygen, and other substances Vhich may be released Into the reactor containment shall 
be provided as necessary to reduce, consistent vith the functioning 
of other associated systems, the concentration and quantity of fission 
products released to the environment folloving postulated accidents, 
and to control the concentration of hydrogen or oxygen and other 
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substances in the containment atmosphere following postuiatea accidents 

to assure that containment integrity Is uaintained.  

Each system shall have suitable redundancy In components and 

features, and suitable interconnections, leak detection, isolation, 

and containment capabilities to assure that for onsite electrical 

pover system operation (assuming offsite power Is not available) 

and for offuite electrical paver system operation (assuaing onsets 

power is not available) Its safety function can be accomplished, 

assuming a single failure.  

CRITERION 42 - INSPECTION OF €ONTAngeNT ATMOSPHER! CLEAMM SYSTEMS 

The containment atmosphere cleanup systems shall be designed to 

permit periodic Inspection of Important components, such as filter 

francs, ducts, and piping to assure the Integrity and capability of 

the systems.  

CRITERION 43 - TESTING OF CONflADI•WT ATMOSPHERE CLEANU• SYST•LS 

The containment atmosphere cleanup systems shall be designed 

to permit appropriate periodic pressure and functional testing to 

assure (1) the structural and leaktIght Integrity of its components, 

(2) the operability and performance of the active components of 

the systems such as fans. filters, dampers, pumps, and valves and 

(3) the operability of the systems as a vhole and, under conditions 

as close to design as practical, the performance of the full operational 

sequence that brings the systems Into operation, Including operation of 

applicable portions of the protection system, the transfer between 

normal and energency pover sources, and the operation of associated 

systems.  
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CRITERION 44 - COOLING WATER 

A system to transfer heat from structures, systems, and components 

Important to safety, to an ultimate heat sink shall be provided. The 

system safety function shall be to transfer the combined heat load 

of these structures, systems, and components under normal operating 

and accident conditions.  

Suitable redundancy In coaponents and features, and suitable 

interconnectiaos, leak detection, and isolation capabilities shall 

be provided to assure that for onsite electrical pover system opera

tion (assuming offsite power Is not available) and for offsIte 

electrical pover system operation (assuming acute pover is not avail

able) the system safety function can be accomplished, assuming a 

single failure.  

CRIRION 45 - INSPECTION OP COOLING VWAT SYSTEM 

The cooling water system shall be designed to permit periodic 

Inspection of important components, such as heat exchangers and piping.  

to assure the Integrity and capability of the system.  

CRITERION 46 - TESTING OF COOLING WATER SYSTEM 

The cooling water system shall be designed to permit appropriate 

periodic pressure and functional testing to assure (1) the structural 

and leaktight Integrity of Its components, (2) the operability and the 

performance of the active components of the system, and (3) the 

operability of the system as a whole and, under conditions as close 

to design as practical, the performane of the full operational sequence 

that brings the system Into operation for reactor shutdown and for 
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lossI-of-coolant accidents, includinx ooeration of ann14pai.j 

portions of the protection system and the transfer between normal 

and emergency power sources.  

V. REACYOR COITAMXCWT 

CRITERION 50 - CONTAINMTNr DESIGN BASIS 

The reactor contaimnt structure, including access openings, 

penetrations, and the contaimnent heat removal system shall be 

designed so that the containment structure and Its Internal con

partmnents can accommodata, without exceeding the design leakage 

rate and, with sufficient margin, the calculated pressure and 

temperature conditions resulting frot any loss-of-coolant accident.  

This margin shall reflect consideration of (1) the effects of 

potential energy sources which have not been included In the deter

nination of the peak conditions, such as energy in steam generators 

and energy from metal-watex and other chemical reactions that may 

result from degraded emergency core cooling functioning. (2) the 

limited experience and experimental data available for defining 

accident phenomena and containment responses, and (3) the conservatism 

of the calculational model and Input parameters.  

CRITERION S1 - MCTURE PREVENTION OF CONr•ENT PRESSU BOUNDZY 

The reactor containment boundary shall be designed with 

sufficient margin to assure that tunder operating, maintenance, testing, 

and postulated accident conditions (1) its ferritic materials behave 

in a nonbrittle manner and (2) the probability of rapidly propagating 
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service temperatures and other conditions of the contailment boundary 

material during operation, maintenance, testing, and postulated 

accident conditions, and the uncertainties in determu~nLng (1) 

material properties, (2) residual, steady-state, and transient stresses, 

and (3) size of flaw.  

CRITERION 52 - CAPIAILUTT ?OR itAII0AXNMT LWACE WE TESTING 

The reactor containment and other equipment which may be 

subjected to containment test conditions shall be desidned so that 

periodic Integrated leakage rate testing can be conducted at 

containmt design pressure.  

CRITERION 53 - PROVISIONS FOR CONTAIN•= TESTING AND INSPECTION 

The reactor containment shall be designed to permit (1) 

inspection of all important areu, such as penetrations, (2) an 

appropriate surveillance program, and (3) periodic testing at 

containment design pressure of the leaktightness of penetrations 

which have resilient seals and expansion belows.  

CRITERION 54 - PIPING SYSTEMS PENETRATING CONTAINMENT 

Piping system penetrating primary reactor containment shall be 

provided vith leak detection, isolation, and containment capabilities 

having redundancy, reliability, and performance capabilities Which 

reflect the importance to safety of isolating these piping. system.  

Such piping systems shall be designed vith a capability to test 
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periodically the overability of the Isolation valves and associated 

apparatus and to determine if valve leakage Is vithin acceptable 

limits.  

-CRTERION 55 - REACTOR COOLAR PRESSURE BOUNDARY PENE-TMATIN CONTAI M.T 

Each line that is part of the reactor coolant pressure boundary 

and that penetrates primary reactor containment @hall be provr4q4 

vith containment Isolation valves as follovs, unless it can be 

demonstrated that the containment Isolation provisions for a specific 

claus of lines, such as Instrunent lines, are acceptable on some 

other defined basis: 

(1) One locked closed Isolation valve lnsile and one locked 

closed Isolation valve outside containment. or 

(2) One automatic Isolation valve Inside and one locked closed 

Isolation valve outside containment, or 

(3) One locked closed Isolation valve inside and uet automatic 

Isolation valve outside containment. A simple check valve 

may not be used as the automatic Isolation valve outside 

containment. or 

(4) One automatic Isolation valve Inside and one automatic 

Isolation valve outside containment. A simple check valve 

may not be used as the automatic Isolation valve outside 

containment.  

Isolation valves outside containment shall be located as close to 
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Isolation valve shall be designed to take the position that provides 

greater safety.  

Other appropriate requirments to uininize the probability or 

consequences of an accidental rupture of these lines or of lines 

connected to them shall be provided as necessary to assure adequate 

safety. Deteauiat stn of the appropriateness of these requirements, 

such as higher quality In design, fabrication, and testing, additional 

provisions for Inservice Inspection, protection against more severe 

natural phemomena, and additional isolatlon valves and contatinent, 

shall include consideration of the population density, use character

istics, and physical characteristics of the site environs.  

CRITERION 56 - PRIMARY CONTAIMENT ISOLATION 

Each line that connects directly to the containment atmosphere 

and penetrates primary reactor contalnent shall be provided vith 

containment Isolation valves as follows, unless It can be demonstrated 

"that the containment Isolation provisions for a specific class of lines 

such as Instrument lines, are acceptable o a sme other defined basis: 

(1) One locked closed Isolation valve Inside and one locked 

closed Isolation valve outside contaitment. or 

(2) One autonatic Isolation valve Inside and one locked closed 

Isolation valve outside containment. or 
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(3) One locked closed isolation valve Inside and one automatic 

isolation valve outside centailzent. A simple check valve 

may not be used as the automatic Isolation valve outside 

eomtalint. or 

(4) One automatic Isolation valve Inside and one automatic 

Isolation valve outside containment. A simple check valve 

a" not be used as the automatic Isolation valve outside 

containment.  

Isolation valves outside containment shall be located as close to the 

containment as practical and upon loss of actuating pover, automatic 

isolation valves shall be designed to take the position that provides 

greater safety.  

CRITERION 57 - CLOSED SYSTEM ISOLATION VALVES 

Each line that penetrates primary reactor containment and Is 

neither part of the reactor coolant pressure boundary nor connected 

directly to the containment atmosphere shall have at least one contain

tent isolation valve which shall be either automatic, or locked closed.  

or capable of remote manual operation. This valve shall be outside 

containment and located as close to the contaliment as practical.  

A simple check valve may not be used as the automatic Isolation 

valve.

(
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CRITERION SO - CONTJO OF RELEASES OF RADIOACrTIVE ILTERIALS TO TEE 
EKVIRONHENT 

The nuclear power unit design shall Include means to control 

suitably the release of radioactive materials in gaseous and liquid 

effluents and to handle radioactive solid vastes produced during 

normal reactor operation, Including anticipated operational 

occurrences. Sufficient holdup capacity shall be provided for 

retention of gaseous and liquid effluents containing radioactive 

materials, particularly where unfavorable site environmental condi

tions can be expected to Impose unusual operational limitations 

upon the release of such effluent@ to the environment.  

CRITERION 61 - FUEL STORAGE AND KANDLING AND RADIOACTIVITY CONTRL 

The fuel storage and handling, radioactive waste, and other 

systens which may contain radioactivity shall be designed to assure 

adequate safety under normal and postulated accident conditions.  

These systems shall be designed (1) with a capability to permit 

Inspection and testing of componens important to safety. (2) with 

suitable shielding for radiation protection, (3) with appropriate 

containment, confinement, and filtering systems, (4) with a residual 

heat removal capability having reliability and testability that 

reflects the Importance to safety of decay heat and other residual 
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heat removal, and (5) to prevent significant reduction in fuel 

storage coolant Inventory under accident conditions.  

CRITERION 62 - PREVENTION OF CRITICALITY IN FUEL STORAGE Al _ANDLGIr 

Criticality In the fuel storage and handling system shall be 

prevented by physical systems or processes, preferably by use of 

geometrically safe configurations.  

CRITERION 63 - MONITORING FUEL AND VWASTE STORAGE 

Appropriate systems stall be provided In fuel storage and radio

active vaste systems and associated handling areas (1) to detect 

conditions that say result In loss of residual beat removal 

capability and excessive radiation levels and (2) to Initiate 

appropriate safety actions.  

CRITERION 64 - )DNITORING RADIOACTIITY RELEASES 

Means shall be provided for monitoring the reactor containment 

atmosphere, spaces containing components for recirculation of loss-of

coolant accident fluids, effluent discharge paths, and the plant 

environs for radioactivity that may be released from normal operations, 

Including anticipated operational occurrences, and from postulated 

accidents.

Appendix "A"- 46 -



Bated at _______________ ____this_______ 

day of___________ 17.  

FOR THE ATGUC lIEm RcotCoSSSION

W. 9. eCcool 
Secretary of the Coviassiou
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APPENDIX "A" 

L~ai Ur 'At1. hbW 
PREVIOUS NOTICE OF PROPOSED RULE mKaING (32 TR 10213) 

PUBLISHED IN THE FEDERAL REGISTER, JULY 11, 1967 

1. R. C. Paxton, Los Alamos Scientific Laboratory, Member ASLL panel 
7/25/67.  

2. Eugene Greuling, Duke Utiversity Member, ASL5 Panel, 7/26/67.  

3. Stuart McLain, KcLain Associates, 8/22/67.  

4. linar Svanson, Black and Vetch, 8/25/67.  

5. G. J. Stathakis, General Electric Company, 9/5/67.  

6. Villiam 3. Cottrell, Oak Ridge National Laboratory, 9/6/67.  

7. J. K. Gallagher, Jr.. IEEE. Nuclear Science Group, Reactor 
Instrumentation and Controls Standards Subcommittee, 9/6/67.  

8. David N. Barry. 111, Southern California Edison Company, 9/7/67.  

9. J. C. Rengel, Westlngho.se Electric Corporation, 9/8/67.  

10. V. B. Behnke Jr., Cozmonwealth Edison Conpany, 9/8/67.  

11. Sol Burstein, Wisconsin Electric Paver Company, 9/8/67.  

12. L. E. Mtinnick, Yankee Atomic Electric Company, 9/8/67.  

13. D. K. Leppke, Ploneer Service and Engineering Company, 9/19/67.  

14. V. R. Cooper. Tennessee Valley Authority, 9/20/67.  

15. R. E. Wascher, Babcock & Wilcox, 9/20/67.  

16. J. J. Flaherty, Atonics International, 9/25/67.  

17. Edwin A. Viggin. Atomics Industrial Forum, Tnc., 10/2/67.  

18. William S. Lee, Duke Pover Company 11/2/67.  

19. Charles O'D. Lee, Jr., Specifications Engineer. California, 12/20/1 

20. H. B. Stewart, Gulf General Atomic, Inc., 2/15/68.  

21. J. M. West, Combustion Engineering, Inc.. 2/21/68.  
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LPPIDfI "C" 

IDRAnT UM TO TI! JOZn cmoaTTzE O A TOK!C lz.T 

1. En0cosed for the Information of the Joint Comittee is & 

Copy of G notice of rule making amending the Comission's regulation 

"Licensing of Production and Utilization Fac-tiites," 10 CYR Part 50 

to add an Appendix A, General Design Criteria for 5uc1er Power 

Plants. Proposed criteria vere published for comsent n July 11, 

1967. The criteria In the notice of rule meakIn reflect consider&

tion of the couints received on the proposed criteria published 

for coment and subsequent developments in the technology and in the 

licensing process.  

2. The criteria establish minimm requirmnts for the 

principal design criteria for water-cooled nuclear power plants 

simalar in design and location to plants for which construction 

permits have previously been issued by the Coumission. They also 

provide guidance to applicants for construction permits for 

establishing the principal design criteria for other types of nuclear 

power plants.  

3. The emendment will be effective 90 days after publication 

In the Federal Restster.  

4. Enclosed also to a copy of a public announcement we plan to 

issue on this matter In the next few days.  
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APPENDIX "D" 

DRAFT PUBLIC ANNOUNCEM(ENT

AEC PUBLISRES CGEN.R DESIGN CRITERIA 
FOR NUCLEAR POWER PLANTS 

The AEC Is publishing a revised set of general design criteria 

for uns in establishing the principal design criteria for nuclear 

paver plants.  

In July 1967 AEC published In the Federal Register for public 

ceeunt 'Ventral Design Criteria for Nuclear Power Plant Construction 

Permits" developed by Its regulatory staff. The revision published 

today reflects extensive comment received from 21 groups or 

individuals, reviev within the LEC, and develpments that have 

occurred in the nuclear Industry since publication of the criteria 

In 1967.  

The regulatory staff has worked closely with the Coraission's 

Advisory Comittee on Reactor Safeguards In developing the revised 

criteria.  

The awendment to Part SO of the Commission's regulations fixes 

ninluam requirements for the principal design criteria for water-cooled 

nuclear pover units similar In design and location to umits previously 

approved by the Commission for construction. It provides guidance, 

also, for establishing the principal design criteria for other
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crsZrZ will be considered be
is taken on the proposed 

•eat ;0o hearing Is contemplated 
time, but arrangements for In

go c with Federal Avia
;4 .•ojstrstion offcials may be 

o, A ,,ctwg the Chief, Air Traffc 
;At, Wj data. views, or arguments 

Suring such conferences must 
be subz-ld In writing In accordle th' this notice In order to become 

009 f te .record for consideration. The 
tof.ntained In this notice may 

in the light of comments 

%•j h---ham 1,200-foot transition 
1We ribed In 1 71.181 (32 F.R. 2148 6 would be altered as follows: 

., . . thence southwest along the 
d0A ounaryof V-209 to a 19-mile 

jo =centered on the Tuscaloosa, 
CB thence clockwise along this 

l''ongitude 89'30'00" W.: thence 
0 -"0 longitude 87030'00" W. to 
ui%• beginning. excluding that Por
,'tgt coincide with R-2101 and the adte Ala.. transition area * " *." 

bde deleted and . thence , along the southeast boundary 
Z'". to longitude 88"00'00" W.; 
too orth along longitude 8400"00"' 

t he north boundary of V-18; 
,e northeast along the north bound
0 s V-I8 to a 19-mile radius arc cen
wesn the Tuscaloosa, Ala., VORTAC; 

_ clockwise along this arc to long
t.i gz70o'00" W.: thence north along 
Stiw .8703000" W. to Point of be
=. excluding that portion that .es with R-2101 and the Gadsden, 

L. transition area ". would be 
i uted therefor.  

TW proposed additional airspace Is 
oad for the protection of ER opera
_1 and for radar vectoring of aircraft 
g and departing the Birmingham 

The offlAa docket will be available for 
smination by Interested persons at the 

actarn Regional Offtce, Federal Avia.  
m Administration. Room 724. 3400 
ipple Street. East Point. Ga.  
This amendment Is proposed under 

sica 307(a) of the Federal Aviation 
Ad at 1958 (49 U.S.C. 1348(a)).  

howd In East Point, Ga.. on June 30.  

JAMs 0. Rocn.s, 
Director, Southern Region.  

WL. DWe. 67-7949: Filed. July 10. 107;.  
8:49 a.m.j.  

[14 CFR Part 71 1 I 
lAftpam Docket No. 67-80-441 t 

TRANSITION AREA t 
Proposed Designation 

,Te Federal Aviation Administration 
g"%Usler~ng an amendment to Part 71 

tbFederal Aviation Regulations that 
ded 5gnate the Camden, S.C., tran

P'te ersons may submit such 3 
data, views.or agument as theya Zlnd COMMn~mcatl should bea

PROPOSED RULE MAKING 

submitted In triplicate to the Area Mam 
ager. Atlanta Area Office. Attention 
Chief, Air Trafc Branch. Federal Avis 
tion Administration. Post Office Bo 
20636. Atlanta, Ga. 30320. All commurn 
cations received within 30 days afte 
publication of this notice In the Fznat 
RiGisTn will be considered before actioi 
Is taken on the proposed amendment. Ni 
hearing Is contemplated at this time. bu 
arrangements for Informal conference 
with Federal Aviation Adminlstratioi 
officials may be made by contacting th4 
Chief. Air TraMc Branch. Any data 
views, or arguments presented durin4 
such conferences must also be submittec 
In writing In accordance with this notici 
in order to become part of the record foi 
consideration. The proposal contained Ir 
this notice may be changed in the light oj 
comments received.  

The Camden transition area would be 
designated as: 

That airspace eztending upward from 70C 
teet above the surface withln a 7-mile radiu 
of Woodward Field (latitude 34"17,03"" N.  
longitude 0*$33*33" W.); within 2 m/les 
each aide of the 040" bearing from the 
Camden REX (latitude 34117'02" N.. longi
tude 80"83'42." W.), extending from the 
7-mile radius area to 5 milee northeast of the 
RSN.  

The proposed transition area Is re
quired for the protection of IFR opera
tions at Woodward Field. A prescribed 
Instrument approach procedure to this 
airport utilizing the Camden (private) 
nondirectional radio beacon Is proposed 
In conjunction with the designation of 
this transition area.  

This amendment Is proposed under 
section 307(a) of the Federal Aviation 
Act of 1958 (49 U.S.C. 1348(a)).  

Issued In East Point, Oa., on June 21.  
1967.  

Gozoox A. Wnrxazis. Jr.  
Acting Director, Southern Region.  

(P.R Doc. 67-7950; Filed. July 10. 1067: 
8:49 am.I 

114 CFR Part 71 1 
lArspace Docket No. 67-EA-i I 

FEDERAl AIRWAYS 
Supplemental Proposed Alteration 
On March 1, 1987, a notice of proposed 

rule making was Published In the Fia
nAL Piowru (32 P.R. 3402) statin that 
;he Federal Aviation Agency was con
idering amendments to Part 71 of the 

Pederal Aviation Regulations that would 
valign V-I from Cape Charles, Va., via 
he fNT of Cape Charles 013" and Sais
iury, Md.. 26 True radials; to Bails
=y:; that would designate a segment of 

r-139 from Norfolk. Va., via Cape 
Mharles; to Snow MIL Md., Including a 
rest alternate from Norfolk to Mow Hill 
a INT of Norfolk 360' and Snow Hill 

26' True radLals; and that would revoke 
he segment of V-194 from Norfolk to 
NT of Norfolk 0010 and Cape Charles 
I1S True rdlas Floors of 1,200 feet 
hove the surface were proposed for these 
Irway segments. These actions were pro-
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p- Posed to simplify air traffic control pro
4: cedures and night planning in the 1- Norfolk area.  
x Subsequent to Publication of the notice.  
- It was determined that the Snow Hill 
r 2260 True radial would not support a 
L Federal airway. Accordingly. the pro
I posaLs published In the notice are hereby 
D cancelled and In lieu thereof. considera.  
t tion Is given to the following airway 
s alignments that would serve the same 
i purpose.  
I 1. Redesignate the segment of V-194 
. from Norfolk via the intersection of Nor
r folk 0010 T (008" Mag.) and Harcum.  
I Va.. 072" T (079' Mag.) radials: to the 

intersection of Harcum 0720 and Snow 
Hill 2110 True radials.  

1 2. Realign V-i from Cape Charles via 
f the Intersection of Cape Charles 009' T 

(016' Me•g.) and Salisbury 206' T 1214" eMag.) radilsh; to Salisbury.  
Interested persons may participate In 

.the proposed rule making by submitting 
such written data, views, or arguments 
as they may desire. Communications 
Sshould Identify the airspace docket num
ber and be submitted In triplicate to the 
Director. Etern Region. Attention: 
Chief, Air TraMc Division, Federal Avia
tion Administration. Federal Building, 
John F. Kennedy International Airport.  
Jamaica. N.Y. 11430. All communications 
received within 45 days after publication 
of this notice In the FznzRA. Rzozsrn 
will be considered before action Is taken 
on the proposed amendment. The pro
posal contained In this notice may be 
changed In the light of comments 
received.  

An offcial docket will be available for 
examination by Interested persons at the 
Federal Aviation Administration. Office 
of the General Counsel. Attention: Rules 
Docket, 800 Independence Avenue SW.  
Washington, D.C. 20590. An Informal 
docket will be available for examination 
at the office of the Regional Air TraMc 
Division Chief.  

These amendments are proposed under 
the authority of section 307(a) of the 
Federal Aviation Act of 1958 (49 UAS.C.  
1348).  

Issued In Washington. D.C.. on July 3.  
1967.  

T. McCoamAcx.  
Acting Chief, Airspace and 

Air Trafic Rules Division.  
(F[L. Doe. 67-7951; Filed, July 10. 1967; 

1:49 am.) 

ATOMIC ENERGY COMMISSION 
110 CFR Part 50 1 

LICENSING OF PRODUCTION AND 
UTIUZATION FACIUTIES 

General Design Criteria for Nuclear 
Power Plant Construction Permits 
The Atomic Energy Comission has un

der consideration an amendment to its 
regulation. 10 CFR Part 50, "Licensing of 
Production and Utilization Facilities." 
which would add an Appendix A. "Gen
era! Design Criteria for Nuclear Power
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Plant Construction Permits."' The pur
pose of the proposed amendment would 

K to provide guidance to applicants in 
developing the principal design criteria 
to be included In applications for Com
mission construction permits. These 
General Design Criteria would not add 
any new requirements, but are intended 
to describe more clearly present Com
mission requirements to assist applicants 
in preparing applications.  

The proposed amendment would com
plement other proposed amendments to 
Part 50 which were published for public 
comment in the FEDERAL RzrIsrzl on 
August 16. 1966 (31 F.R. 10891).  

The proposed amendments to Part 50 
reflect a recommendation made by a 
seven-member Regulatory Review Panel, 
appointed by the Commission to study: 
(1) The programs and procedures for 
the licensing and regulation of reactors 
and (2) the decision-making process in 
the Commission's regulatory program.  
The Panel's report recommended the 
development, particularly at the con
struction permit stage of a licensing 
proceeding, of design criteria for nuclear 
power plants. Work on the development 
of such criteria had been in process at 
the time of the Panel's study.  

As a result, preliminary proposed 
criteria for the design of nuclear power 
plants were discussed with the Com
mission's Advisory Committee on Reactor 
Safeguards and were informally distrib
uted for public comment in Commission 
Press Release U-252 dated November 22.  

; 1965. In developing the proposed criteria 
set forth in the proposed amendments 
to Part 50, the Commission has taken 
into consideration comments and sug
gestions from the Advisory Committee 
on Reactor Safeguards, from members 
of industry, and from the public.  

Section 50.34. paragraph (b). as pub
lished for comment In the FPrJAL RzG
1TsZ on August 16. 1966, would require 
that each application for a construction 
permit include a preliminary safety 
analysis report. The minimum informa
tion to be included In this preUlminary 
safety analysis report Is (1) a descrip
tion and safety assessment of the site, 
12) a summary description of the facil
ity. (3) a preliminary design of the 
facility, (4) a preliminary safety analysis 
and evaluation of the facility. (5) an 
identification of subjects exppcted to be 
technical specifications, and (6) a pre
liminary plan for the organization, 
training, and operation. The following 
information is specified for inclusion as 
part of the preliminary design of the 
facility: 

ti) The principal design criteria for 
the facility: 

di) The design bases and the relation 
of the design bases to the principal 
design criteria; 

(ill) Information relative to materials 
of construction, general arrangement 
and approximate dimensions, sumcient 

SInasmuch as the Commission has undes 
considerati•on other amendments to 10 CPt 

SePart 60 (31 1.. 10801), the amendment pro.  
posed herein would be a turther revision tc 
Part SO previously published for commenl 
In the lmU.AL RZG=ru.

PROPOSED RULE MAKING

to provide reasonable assurance that the 
final design will conform to the design 
bases with adequate margin for safety; 

The "General Design Criteria for Nuclear 
Power Plant Construction Permits" pro
posed to be included as Appendix A to 
this part are intended to aid the aPPli
cant in development item (1) above, the 
principal design criteria. All criteria es
tablished by an applicant and accepted 
by the Commission would be incor
porated by reference in the construction 
permit. In considering the issuance of 
an operating license under the regula
tions, the Commission would assure that 
the criteria had been met in the detailed 
design and construction of the facility 
or that changes in such criteria have 
been justified.  

Section 50.34 as published in the Fzn
uRA. RzEGs'TEa on August 16, 1966, would 
be further amended by adding to Part 50 
a new Appendix A containing the Gen
eral Design Criteria applicable to the 
construction of nuclear power plants 
and by a specific reference to this 
Appendix in J 50.34, paragraph (b).  

The Commission expects that the 
provisions of the proposed amendments 
relating to General Design Criteria for 
Nuclear Power Plant Construction Per
mits will be useful as interim guidance 
until such time as the Commission takes 
further action on them.  

Pursuant to the Atomic Energy Act 
of 1954. as amended, and the Adminis
trative Procedure Act of 1946, as 
amended, notice is hereby given that 
adoption of the following amendments 
to 10 CFR Part 50 Is contemplated. All 
interested persons who desire to submit 
written comments or suggestions In con
nection with the proposed amendments 
should send them to the Secretary, U.S.  
Atomic Energy Commission, Washing-

ton. D.C. 20545, within 60 t 
publication of this notice in days b 
RlGS5ZR. Comments received afr 
period Will be considered if Itftr0 
ticable to do so, but assurance oa f" 
sideration cannot be giver, el 
to comments filed within th__ 
specified. Copies of comments 
examined in the CommisgIhn. May 
Document Room at 1717 H Street 4 
Washington, D.C. XV.  

1. Section 50.34(b) (3) of 1t0 eft 
Part 50 is amended to read as follows 

§ 50.34 Contents of applications.  
nical Information *afey anaiy.,,,, 
port.' 

(b) Each application for a eonStrt.  
tion permit shall include a prel um 
safety analysis report. The report 
cover all pertinent subjects speci•ied I 
paragraph (a) of this section as -u, 
as available information permits. -e 
m•inaum information to be toclude 
shall consist of the following: 

(3) The preliminary design ot the 
facility, including: 

(1) The principal design criteria fc 
the facility. Appendix A, "General :e31 
Criteria for Nuclear Power Plant Ca, 
struction Permits." provides cutdaz 
for establishing the principal deflt 
criteria for nuclear power plants.  

2. A new Appendix A is added to tI 

as follows: 

SInasmuch as the Commission has undo 
consideration other amendments to J sox 
(31 F.p. 10891). the amendment propow 
herein would be a further revision of i SOS 
(b) (3) (1) previously published for commaj; 
in the FzmmL Rz.r=-m.

Am, zxo A--GzrzmaL Duwx Carruza 2oz NVcLuz Powu PLAxT CowsrsucTrow PFnas, 

TrAs Or CowrzNTs 

Group and title Critn-

introduction, 
I. OveraU plant requirements: 

Quality Standards ------------------------------------...........  
Performance Standards -------------------------------------------------
Fire Protection ---------------------------------------------------------
Sharing of Systems ---------------------------------------------------
Records Requr'ements---------------------------------------------------

11. Protection by multiple fSsson product barriers: 
Reactor Core Design ---------------------------------------------------
Suppression of Power Oscillations ----------------------------------------
Overall Power CoeM.lent------------------------------------------------
Reactor Coolant Pressure Boundary ---------------------------------------
Containm ent -----------------------------------------------------------

MU. Nuclear and radiation controls: 
Control Room -----------------------------------------------------------
Instrumentation and Control systems -----------------------------------
Fission Process Monitors and Controls -----------------------------------
Core Protection Systems-. ................................................  
Engineered Safety Features Protection Systems ............-............  
Monitoring Reactor Coolant Pressure Boundary ...........................  
Monitoring Radioactivity Releases -------------------------------------
Monitoring Fuel and Waste Stuor --------------------------------------

IV. Reliability and testability of protection systems: 
Protectlon Systems Reliability -------------------- -- - - ---.. . . . . . . . . . . . .  
protection System Redundancy and Independence --------------........  
single Failure Definition ---. . . . . . . . ..-------------------. . . . ..-- - - - ----

Separation of Protection and Control Instrumentation systems ----------
Protection AgainM Multiple Disability for Protection systems ------------
Emergency Power for Protection System .................................  
Demonstration Of Functional Operability of Protection Systems ------..---
Protection Systems Fait-Safe Desin- ....................................

1 
a 
4 
5 

S 
I 
S 

is 
11 12 

to 

30 

14 

II 

U 11 
35 

Is 
iS
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Crftertom 
Group and title No.  

.actlvity control: 
Redundancy of Reactivity Control ...... ....  
Seactlvity Not Shutdown Capability- ... .... 28 
Seactivity Shutdown Capability...........- 29 

Reactivity Holddown Capability ................... 30 
Reactivity Control Systems Malfunction ....... 21 
Maximum Reactivity Worth of Control Ro32.....- 82 

itesor coolant pressure boundary: 
R Reactor Coolant Pressure Boundary Capability ----------------------------- 33 
Reactor Coolant Pressure Boundary Rapid Propagation Failure Prevention.. 34 
Reactor Coolant Pressure Boundary Brittle Fracture Prevention -......... 35 
Reactor Coolant Pressure Boundary Surveillance ------------------------- 36 

g,1rgneered safety features: 
A. General requirements for engineered safety features: 

Engineered Safety Features Basis for Design-.. . ..------------------- 37 
Reliability and Testability of Engineered Safety Features ------------ 38 
Emergency Power for Engineered SafeSty Features -------------------- 39 
Missile Protection --------- ..................--------------------- 40 
Engineered Safety Features Performance Capability ----------------- 41 
Engineered Safety Features Components Capability ----------------- 42 
Accident Aggravation Prevention ----------------------------------- 43 

5. Emergency core cooling systems: 
Emergency Core Cooling Systems Capabity ---------------------- 44 
Inspection of Emergency Core Cooling Systems -------------------- 4 
Testing of Emergency Core Cooling Systems Components ------------- 46 
Testing of Emergency Core Cooling Systems ------------------------- 47 
Testing of Operational Sequence of Emergency Core Cooling Systems.. 48 

C. Containment: 
Containment Design Basis ---------------------------------- 40 
NDT Requirement for Containment Material ------------------ ::....50 
Reactor Coolant Pressure Boundary Outside Containment ........... - 5 
Containment Reat Removal Systems -------------------------------- 82 
Containment Zeolatlon Valves -------------------------------------- 53 
Containment Leakage Rate Tasting ----------------------------- 54 
Contalient Periodic Leakage Rate Testing ---------------------- 5 
Provisions for Testing of PenetratLons,. . . . . . ..-------- - 5 
Provisions for Testing of Zsolation Valves --------------------- ::::. . 57 

D. Containment pressure-reducing systems: 
Inspection of Conctmaient Pressure-Reducing Systems ..----------- 58 
Testing of containment Pressure-Reducing systems - .------ 59 
Testing of Containment Spray Systems ------.-----.....---- .60 
Testing of Operatlonal Sequence of Contalnment Premsure-Reducin 

Systems ------------ - ..........-------------------------- 61 
Z. Air cleanup systems: 

Inspection of Air Cleanup systems ................................. 62 
Testing of Air Cleanup Systems Component ....................... 63 
Testing of Air Cleanup Systems ..---------------..... .--------- 64 
Testing of Operational Sequence ot Air Cleanup Systems ------------- as 

I. Fuel and waste storage systems: 
Prevention of Fuel Store Criticality ................................... 68 
Fuel And W este Stoae Decy eat ----------.. .. ..----------- .-------. 7 
Fuel and Waste Storage Radiation hielding.-.......--.......--------------- 68 
Protection Against RadloactIvity Release from Spent Fuel and Waste Stomre. 60 

E. Plant e*uents: 
Control of Releases of Radioactivity to the Environment..-. -. 70 

'nam-Uch as the Commission has under consideration other amendments to 10 CYR Part 
X0 (31 FR. 10891). the amendment proposed herein would be a further revision to Part s0 
prniusly published for comment In the PwmzuL Rjzomrn.

Introduction. Every applicant for a con
-Luction permit Is required by the proviasons 

d 130.34 to Include the principal design 
cinaf for the proposed facility In the ap
puation, These General Design Criteria are 
Intended to be used as guidance In evtab
WhLCg the principal design Criteria for a 
sauear power plant. The General Design 
Oftela reflect the predominating eperience 
with water power reactorz as designed and 
located to cte•. but their applicability 18 
"DOt limited to theme reactors. They are cu
idered generally applicable to all power 

Under the Commissiaon's regulation, an 
applicant must provide Assurance that Its 

ial design criteria encompas all sth 
y design features required In the In

iRstt Of public health and safety. There 
MAY be scan. power reactor cases for which f lf.lment of some of the General Design 
SC,-eria may not be necessary or appropriate.  

T wULl be other cawes in which these 
' IAare an suffildent, mnd addltional 
*14 must be identified sn satisfied by

the design In the interest of public smety.  
It IN expected that additional criteria will 
be needed Particularly for unusual site and 
environmental condittiois. nd for new and 
advanced types of reactors. Within this con.  
text. the GeCnral Design Criteria should be 
used Am a reerence allowing additions or 
daletlons as an Individual case may wwTrnt.  
Deature fran the General Design CO.  
teris should be justified.  

The criteria ane desgnated as "Oeneral 
Design Criteria for Nuclear Power piant Con.  
structiou Pernits" Wo emphasize the key role 
they aesisme at ths stage of the linsin 
process. The criteria have been ategorized 
As category A or Category B. Experience baa 
shown that more deinitlve Infoc 1ation Is 
needed at the construction permit stage for 
the items listed tn category A than fAr those 
in Category D.  

L Ovxuz. PLAxT R rumazwmr 

Criterion 1--Quality Standards (Category 
A). Those systems and components of reac
tor facitues which are essential to the pre-
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vention of accidents which could affect the 
public health and safety or to mitigation of 
their consequences shall be Identified and 
then designed, fabricated, and erected to 
quality standards that reflect the lmport.ance 
of the safety function to be performed.  
Where generally recognized codes or stand.  
irds on design, materials, fabrication, and 
Inspection we used. they shall be Identified.  
Where adherence to such codes or Standards 
does not suffIce to assure a quality product 
In keeping with the safety function. they 
shall be supplemented or modiffed as neces
sary. Quality assurnce programs. test proce
dures. and Inspection acceptance levels to 
be used shall be identified. A showing of 
sufficiency and applicability of codes, stand
aids, quality assurance programs, test proce
dures, and Inspection acceptance levels used 
Is required.  

Criterion Z--Performance Standards (Cate
gory A). These systems and components of 
reactor facilities which are essent•.al to the 
prevention of accidents which could affect 
the public health and safety or to mitiga
tion of their consequences shall be designed.  
fabricated. and erected to performance 
standards that will enable the facility to 
withstand. withotr lowe of the capability 
to protect the public, the additional forces 
that might be Unposed by natural phenom-" 
ena such as earthquakes, tornadoes. flood
Ing conditions. winds, ice, and other local 
site effects. The design bases so established 
shall reflect: (a) Appropriate consideration 
of the most severs of these natural phenom
ena that have been recorded for the site 
and the surrounding Area and (b) an ap
propriate margin for withstanding forces 
greater than those recorded to reflect un
certainties about the historical data and 
their suitability a a basis for design.  

Criterion 3---ire Protection (Category A).  
The reactor facility shall be designed (1) to 
minimdiz the probability ot events such as 
Ares and explosions and (2) to minimize the 
potential effects of such events to safety.  
Noncombustible and fe resistant materials 
shall be used whenever practical throughout 
the facility. particularly In areas contain
Ing critical portions of the facilty such as 
containment control room. and components 
of engineered safety feature& 

Criterion 4-.Vlarfing of Systems (Cate gory 
A). Reactor facilities shal not share sya
tema or components unless It Is shown safe
ty is not Impaired by the sharing.  

Criterlon $.-Records Rqu•trwnen•s (Cate
Vory A). Records of the desig fabrication.  
and construction of essential components of 
the plant shall be maintained by the reactor 
operator or under Its cont;rol throughout the 
lUfe of the reactor.  
IL Paorzcrzov av UMonym Flaswom PROD

Criterion --Reacfor Core Design iCate.  
gory A). The reactor cor shall be designed 
to function throughout its design lifetime, 
without exceeding acceptable fuel damage 
limits which have been stipulated and juiat
fled. Tbh core design, together with rellable 
process and decay heat removal systems.  
shall provide for this capability under all ex
pected conditions of normal operation with 
appropriate margins for uncertainties and 
for transient altuations which "a be anti
cipated. Including the effects of the los of 
power to recirculation pUmpS. tppig out 
of a turbine generator set Isolation of the 
reactor from its primary heot sink. and loss 
Of all offelte power.  

Criterion T-'Iupression of Power OCcla
tions (Category 5). The core desiM together 
with reliable smioumri shall enswe. that 
power oscillatis which could sens dam
age In excess f acceptable fl damage 
limits are not possible or can be readily 
suppressed.
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~tenon a-Overall Powoer coeftt 2n 
\) oyBi. The roea= shall be designed 

b-it the oversll power coefilcient in the 
power operating range shall not be positive.  

Criterion 9-Reactor Coolant Pressure 
Boundary ate gory A). The reactor coolant 
pressure boundary shall be desigued and 
constructed so as to have an exceedingly low 
probability of gross rupture or significant 
leakage throughout Ite design lifetime.  

Criterion l--Containment (Category A).  
Containment shall be provided. The con
tainment structure shall be designed to sus
tain the initial effects of grow equipment 
failures, such as a large coolant boundary 
break:, without loss of required integrity and.  
together with other engineered safety fea
tures as may be necessary, to retain for as 
long as the situation requires the functional 
capability to protect the public.  

EU. NUCLZAZ AND RADIaTION CO1TUOLS 

Criterion 11-.Control PRoom (Category B).  
The facility shall be provided with a control 
room from which actions to maintain safe 
operational status of the-plant can be con
trolled. Adequate radiation protection shall 
be provided to permit access. even under ac
cident conditions, to equipment in the con
trol room or other areas as necessary to shut 
down and maintain safe control of the facill
Ity without radiation exposures of personnel 
in excess of 10 CTR 20 It s . It shall be pos.  
sible to shut the reactor down and main
tain It In a safe condition if access to the 
control room is lost due to tire or other cause.  

Criterion 12-lnstrumentatton and Con
trol Systems (Category B). Instrumentation 
and controls shall be provided a required to 
monitor and maintain variables within pre
--ribed operating ranges.  

'riterion 13-Fission Process Sionitors and 
rrols (Category B). means shall be pro

ided for monitoring and maintaining con
trol over the fission process throughout core 
life and for all conditions that can reason
ably be anticipated to cause variations in re
activity of the core, such as indication of 
position of control rods and concentration of 
soluble reactivity control poisons.  

Criterion 1i.--Core Protection Systems 
(Category B). Core protection systems, to
gether with associated equipment. shall be 
designed to act automatically to prevent oz 
to suppress conditions that could result in 
exceeding acceptable fuel tamage limits.  

Criterion iS-ECngineered Safety Featurel 
Protection Systems (Category B). Protectior 
systems shall be provided for sensing acci.  
dent situations and Initiating the operatioZ 
of necessary engineered safety features.  

Criterion i6-Monitoring Reactor Coolani 
Pressure Boundary (Category B). Means that 
be provided for monitoring the reactor cool.  
ant pressure boundary to detect leakag.  

Criterion 17-MonttOrtng Rodioactivit! 
Releases (Category B). Means shall be pro 
vided for monitoring the containment at 
moephere. the facility effluent discharg 
paths, and the facility environs for radio 
activity that could be released m norms32 
operations, from anticipated transients. an 
from accident conditions.  

Criterion it-Monitoring Fuel and West 
Storage (Category B). Monitoring an 
alarm instrumentation shall be provided ftc 
fuel and waste storage and hanlin ares ft 
conditions that might contribute to los c 
continuity in decay heat removal and I 
radiation exposures.  

IV. RlLtzamrr sAN TsrAS.--T oV 

KC riterion 19-ProtectIon Systems Beliabi 
(Catergory 8). Protectioni systems &Wz 

be designed for high functional rullab.L11 
and in-service testability commensurat wil 
the safety functions to be performed.

PROPOSED RULE MAKING 

Criterion 20.-Protec•ton Systems Re

dundancy and Independence (Category B).  
Redundancy and independence designed into 
protection system shall be suMclent to as
sure that no single failure or removal froI 
service o Lany Component or channel of a 

system wIl result in lon of the protection 

function. The redundancy provided shall 
include, as a minimum. two channels of 
protection for each protection function to be 
served. Different principles shall be used 
where necessary to achieve true independ
ence of redundant instrumentation com
ponents.  

Criteri•n 21-Single Failure Deftnition 
(Category B i. Multiple failures resulting 
from a single event shall be treated a a 
single failure.  

Criterion 22-Separation @1 Protection and 
Control Instrumentat ion Systems (Category 
B). Protection systems shall be separated 
from control instrumentation systems to the 
extent that fallure or removal from service 
of any control instrumentation system 
component or channel, or of those common 
to control instrumentation and protection 
circuitry, leaves intact a system satisfying 
aln requirements for the protection channels.  

Criterion 23-Protfetion Against Multiple 
Disability /or Protection Systems (Category 
B). The effects of adverse conditions to which 
redundant channels or protection systems 
might be exposed In common, either under 
normal conditions or those of an accident.  
shall not result in iose of the protection 
function.  

Criterion 24--merge'nCy Power for Pro
tection Systems (Category B). In the event of 
loss of all offalte power. sum€dent -ate'UNS 
sources of power shall be provided to permit 
the required functioning of the protection 
systems.  

Criterion 25-Demmnstration of Functional 
Operability of protection Systems (Category 
B). Means shall be Included for testing pro
tection systems while the reactor is In opecr
tion to demonstrate that no failure or loss 
of redundancy has occurred.  

Criterion 26-Protection Systems Fail-sale 
Design (Category B). The protection systems 
shall be designed to fail into a safe state Oc 
into a state established as tolerable on e 

I defined beass if conditions such " dioon.  
. nection of the sytem, lo of energy (e4.g 
L electric power. instrument air). or adver 

environuments (e.g., extreme heat or cold 
I fire, stem, Or water) are experienced.  

V. P.xACTZVMT CoarrSOL 

LCriterion 27-Redundancy Of £eactviti 
Control (Category A). At lest two Lndepend 
ent reactivity control systems, preferably U 

Sdifferent principles, shal be provide. 

" Criterio 21--Reactivity not Shutdown Ca 
pability (Category A). At least two of thi 

V reactivity Control systems provided than In 
- dependently be capable Of ma-Ing and hold 
- tug the cor subcritical from any hot standi 

o cr hot opemtung condition, including tboe 
. resulting from Power changes. sumfclentt 
.1 fst to prevent exceeding acceptable tl 
d damage limits.  

Criterion 2S.-Reactivity, Shiutdownt Cape 
batity (Category A). At least one of the res" 

d ttvity control systems provided shall be cs 
r pable of making the core subcritical uud_ 

any condition (including anIPticptd open 
tionja transients) sufciently foas to prevez 

o exceeding acceptable fuel damage limit 
Shutdown margins greater than the mIa 
mum worth of the most effective control o 
when fully withdrawn shall be provded.  

Criterion 30.-Reactv•ity .K odd ow Cape 

t- batty (Category B). At least me of the rem 
n tivity control systems provided shall I 
qy capable of making and holding th core sul 
,h critical under any conditions With approp" 

ate margins for contingencie

Criterion 31-Reactivity control Malfunction (Category 1). l-s Iirn% 
control systems shall be cab 
Ing any single malfunction. mu 

planned continuous Withdra~wal (' %.  
tion) of a control rod. Without ,MQtb_ 
reactivity transient which could At 

exceeding acceptable fuel daniagk 
Criterion 32-MarimiVr m Re 

of Control Rods (Category A).O tIW h n 
Include considerable mJrg i a be n 
on the maximum reactivity wor~th o P4, 

rods or elements and on rates at whl 4, 

tivity can be increased to ensure th 

potential effects of a sudden or iug* th 

of reactivity cannot iai rupture the T 
coolant pressure boundary or (b) dn 1 

core, lts support structures. or othep
t N 

Internals sufficlently to Impair the ta"U.  

ness of emergency core cooling. .1' 

VI. pXACros COOLAN4T Pa-ssU IZ Bo V a• 

Criterion 33-Reactor Coolant Neu,, 

Boundary Capability (Category A). T 
actor coolant pressure boundary sl t 

capable of accommodating without ruptWt 

and with only limited allowance for ft" 

absorption through plastic deformaon, g, 

static and dynamic oa1ds Imposed an 
boundary component as a resujt of Sul W.  

advertent and sudden release of met % 

the coolant. As a design reference. this 8M 

den release shall be taken as that wh 
would result from a sudden reactivity law.  

tion such an rod ejection (unless pr-ne., 

by positive mechanical means). rod drop 
or cold water addition.  

Criterion 3-Reacto0r Coolant Prgs," 
Boundary Rapid propagation Failure ?reoem.  

tin (Category A). The reactor coolant V 

sure boundary shall be designed to mlalns 
the probabitty of rapidly propagting tIs 

failure. Considertion shall be given (4) % 

the notch-toughness properties of matetri 
extending to the upper shelf of the Ch&M 

transtion curve. (b) to the state of sUIS O 

materials under static and transient 1.d.  

ing (c) to the quality control specihfed lt 

materials and component fabrication to l1i 
flaw ses, and (d) to the provisions for C.  
trol over service temperature and Irradlatim 
effects which may require operationsa 

- restrictions.  
c riterion 35-Reactor Coolnt Prewn 

0 Boun-ary Brittle Fracture Prevention (OCle

* gory A). Under conditions where reactor OcW.  

ant pressure boundary system componsis 
constructed of ferrttic materials may be sub

jected to potential loadings, such as a I* 

activity-induced loading, serwce tempera 

- turs shal be at least 1200 F. above the alI 

r ductility transition (ZrOT) temperature 49 
the component material f the refulUt 

e energy release is expected to be absorbed V1 

aplastic deformation or 60" F. above the l0T 

. temperature of the component material I 

- the resulting energy release is expected to 1a 

y absorbed within the elastic strain eaner 
e range.  
y criterion 36-Reactor Coolant PresMSr 

11 Boundary Surveillance (Category A) -eacWA 

coolant pressure boundary components sa 

s- have provisions for inspection, tutng, al 

i- surveillance by appropriate means to asum 

the structural and leaktIght Integrity of th 

Ir boundary components during theirtt" 

,- lifetime. Ior the reactor vessel. a matetai 

it surveillance program conforming WISth 

L AS•M-U-I85-66 shall be provided.  
- VU. EnCw SarZrT ftu"aMU 

criterion 37--rnoneered Safety featu"S 

i* Basis for Design (Category A). rnglinered 

safety features shall be provided in the t' 

be catity to back up th safety provided by t0i 
a- core design. the reactor coolant pressurl 

I. boundary, and their protection s7ytems. *5 
& minimum, such engineered safety featur
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- be deslgned to cope with any size te
e4• o0ozlnt pressure boundary break up to 
;,d icluding the circumferential rupture of 

Spipe In that boundary assuming unob
*iucted discharge from both ends.  

IOUterion 3#_-Reliab~tyt and Testability of 
P!eered Safety Features (Category A). All 
r t'eered safety features shall be designed 

ogwvide high functional reliability and 
ro " tstability. In determining the suit

oUy Of & facility for a proposed site, the 
o- of reliance upon and acceptance of 

d!uherent and eng~neered safety afforded 
W-oe systems. including engineered safety 
egres. will be influenced by the known and 

,emonstrated performance capability and 
1glity of the systems, and by the extent 

etlcll the operability of such systems can 

Kt ested and inspected where appropriate 

durwi the life of the plant.  
Criterio 39-Emergency Power /or Engo

seercd Safety Features (Category A). Alter
,,ie power systems shall be provided and 

4 1oped with adequate independency. re

4 udaucy, capacity, and testability to permit 

te functioning required of the engineered 
fty eatures. As a minimum. the onsite 

s ,.r System and the offalte power system 
Seach, Independently, provide this a•

,,city assuming a failure of a single active 
•,mponent In each power system.  

Criterion 40--Missile Protection (Category 

A). protection for engineered safety features 
sW be provided against dynamic effects and 
Missiles that mIght result from plant equip
ment failures.  

Criterion 41-Engineered Safety Features 
pgerormance Capability (Category A). Engi
goered safety features such as emergency 
ers cooling and containment he&t removal 
iptems shall provide sugfcent p1l.ormance 
capablity to accommodate partial los of 
installed capacity and Still fulfill the re
qured safety function. As a minimum, each 
cilneered safety feature shall provide this 

required safety function assuming a failure 
f a single active component.  

crterion 42-Engineered Safety Features 
Components Capability (Category A). Engl
eered safety features shall be designed so 
tUt the capability of each component and 
aW= to perform its required function is 
so Impaired by the effects of a loss-of-cool
ant accident.  

Criterion 43-Accident Aggravation Pre
Sention (Category A). Engineered safety fea
tuws shall be designed so that any &ctn of 
tb engineered Safety features which might 
accentuate the adverse after-effects of the 
Iess of normal cooling is avoided.  

Criterion 44-Emergency Core Cooling Sys
few Capability (Category A). At leat two 
=gency core Cooling systems. preferably 

of different design principles, each with a 
espLebty for accomplishing abundant emer
ary core cooling, shall be provided. wach 

emergency ac cooling system and the core 
shall be designed to prevent fuel and clad 
damage that would interfere with the emer
gency core cooling function and to limit the 
dad metal-water reaction to negligible 
amunts for all sizes of breaks in the reactor 
mOlant pressure boundary. Including the 
double-ended rupture of the largest pipe.  
The performance of each emergency coe 
esoling system shall be evaluated conserva.  
lively in each area of uncertainty. The sy.
tems shall not sbre active components and 
shall not share other features or componentg 
Onre- it can be demonstrated that (a) the 
Capability of the shared feature or com
Ponent to perform Its required function can 
be readily ascertained during re=to opera
Vlon, (b) failure of the shared feature or 
SOeponeut does not initiate a loss-of-coolant 
Actident, and (e) capabtlity of the shared 
fature or component to perform its required 
function is not ImpIlred by the effects af & 

• 55-coolant accident and is not lost dur-

PROPOSED RULE MAKING 

ing the entire period this functon is re
quLred following the accident.  

Criterion 45--•nspection of Emergency 
Core Cooling systems (Category A). Design 
provisions shall be made to fad"litae physical 
inspection of all critical parts of the emer
gency core cooling systems. Including reactor 
vessel Internals and water injection nozzles.  

Criterion 46-Testing of Emergency Core 
Cooling Systems Components (Category A): 
Design provisions shall be made so that 
active components of the emergency core 
cooling systems, such as pumps and valves.  
can be tested periodically for operability and 
required functional performance.  

Criterion 47-Testing of Emergency Core 
Cooling Systems (Category A). A capability 
shall be provided to test periodically the 
delivery capablity of the emergency core 
cooling systems at a location as close to the 
core as is practical.  

Criterion 4*-Testing of Operational Se
quence o0 Emergency Core Cooling Systems 
(Category A). A capability shall be provided 
to test under conditions as close to design 
as practical the full operational sequence 
that would bring the emergency core cooling 
systeos into SUon. including the transfer 
to alternate power sources.  

Criterion 49-Containment Design Basis 
(Category A). The containment structure, 
including access openings and penetrations.  
and any necessary containment heat removal 
systems shall be designed so tha the con
taiument structure can accommodate with
out. exceeding the design leakage rate the 
pressures and temperatures resulting from 
the largest credible energy release following 
a loss-ot-coolant accident, including a con
siderable margin for effects from -meal-water 
or other Chemical reactions that could occur 
as a consequence of failure of emergency 

mre cooling systems.  
Criterion 50--N Requirement for Con

tainment Material (Category A). Principal 
load carrying components of fernltic ma.  
tertsis exposed to the external environment 
shall be selected so that thsir temperatures 
under normal operating and testing condi
tions ae not less than 30" F. above nil duc
tilty transition (lDT) temperature.  

Criterion SI-Reactor Coolant Pressure 
Boundary Outside Containment (Category 
A). If part of the reactor coolant pressure 
boundary is outside the containment, appro
priate festures a necessary Shall be provided 
to protect the health and Safety of the public 
in case of an accidental rupture In that prt.  
Determination of the appropriatenes of fea
ture such as isolation valves and additional 
containment shlll include consideration of 
the environmental and population conditions 
surrounding the site.  

Criterion, 53-Containment Heat Resmoval 
Systems (Category A). Where active heat re
moval Systems ae needed under accident 
conditions to prevent exceeding contain
ment design pressure, at least two systems.  
preferably of different principles, each with 
fl capacity, Shall be provided.  

Criterion 53-Containment Isolation 
Valves (Categor A). Penetrations that re
quire closure for the containment function 
shall be protected by redundant valving and 
associated appaatus.  

Criterion 54-Containment Leakage Rate 
Testing (Category A). Containment shall be 
designed so tLat an integrated leakag rats 
testing can be conducted at design pressure 
after completion and installation of all pene
trations and the leakage rate measured over 
a suMcient period of time to verwfy its con
fcorance with required performance.  

Criterion S5-Contafiment Periodic Leak
age Sate Testing (Category A). The Contain
ment shall be designed so that Integrated 
leakage rate testing can be done periodically 
at design pressure during plant lifetime.  

Criterion 59-Provisions for Testing of 
Penetrations (Category A). Provisions Shall

10217 
be mads for testing penetrations which have 
resilient seals or expansion bellows to permit 
leat tightness to be demonstrated at design 
pressure at any time.  

Criterion 57-PrOvions /or Testing ol Iso
lation Valves (Category A). Capability shall 
be provided for testing functional operabtl 
tty of valves and associated apparatus essen
tial to the containment function for estab
lishing that no failure hu occurred and for 
determining that valve leakage does not 
exceed acceptable limits.  

Criterion 8C-Inspection of Containment 
Pressure-Reducing Systems (Category Al.  
Design provlisons shall be made to facilitate 
the periodic physical inspection of all Impor
tant components of the containment pres.  
sure-reducing systems, such as. pumps, 
valves, spray nozzles, torus, and sumps.  

Criterion 59--Testing of Containment 
Pressure-Reducing Systems Components 
(Category A). The containment pressure-re
ducing systems shall be designed so that 
active components, such as pumps and 
valves, can be tested periodically for oper
ability and requLred functional perform
ance.  

Criterion 0-Teesting of Containment 
Spray Systems (Category A). A capability 
shall be provided to test periodically the 
delivery capability of the containment spray 
system at a poeition as close to the spray 
nozzles as is practical.  

Criterion 61-Testing of Operational Se
quence o1 Containment Pr'essure-Beducing 
Systems (Category A). A capability shall be 
provided to test Under conditions as Close 
to the design as practical the full operational 
sequence that would bring the Containment 
premsure-reducing systems into action, in
cluding the transfer to alternate power 
source.  

Criterion $l-Inspection of Air Cleanup 
Systems (Category A). Design provisions Shall 
be made to facilitate physical Inspection of 
all critt•c parts of containment air cleanup 
systems. such as. ducts, filters, fans, and 
dampers 

Criterion g3-Testing of Atr Cleanup Sys
tems Components (Category A). Design pro
visions shall be made so that active compo
nents of the air cleanup systems, such uA 
fans and dampers, can be tested perioctiCally 
for operability and required functional Per
formance.  

Criterion 64--Testing of Air Cleanup Sys
tems (Category A). A capability shall be 
provided for in situ periodic testing and 
surveillance of the air cleanup systems to 
ensure (a) alter bypass paths have not 
developed and (b) filter and trapping mate
rIals have not detearorted beyond acceptable 
limits.  

Criterion 5-Te•sting of Operational Se
quence of Ai Cleanup Systems (Category A).  
A capability shall be provided to test under 
conditions as close to design a practical the 
ful operational sequence that would bring 
the air cleanup systems into action, Lnclud
ing the transfer to alternate power sources 
and the design air glow delivery capability.  

VIM pV= &= WAM STro •r oz $ruinsc 
criterion #$-Prevention of Fuel Storage 

Criticality (Categor B). Criticality in new 
and spent fuel Storage shall be prevented by 
physical Systems or processes. Such means 
as geomt•tiaaly safe condigurations shall be 
emphasized over procedural controlis 

Criterion 17-Fuel and Waste Storage De
cay Neat (Categor B). Reliable decay best 
removal Systems Shall be designed to prevent 
damage to the fuel in Storage facilities that 
could result in radioactivity release to plant 
operating area or the public environs.  

Criterion 18-Fuel and Waste Storage 
Radiation Shielding , (Category J), Shielding 
for radiation prpction sball be provided In 
the design of spent fuel and waste Stora
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facilities a required to meet the requU'e
mens of 10 CPU 20.  

Criterion es-ProtetCUoW Against Radio.  
acivity Releae from Spent luet and Waite 
Storage (category B). Containment of fum 
and wante stomg shall be provided If scal
dents could lead to release of undue am•oun 
of radioactivity to the publlc envlrons.  

MP. PL=T EJLUKNI1 
Criterion 70-Controt o/ Releaes of Radio

actitvtt to tae ZxvonmentW Categcxy Bs.  
The fac•flty desgn &ban include thc me 
necesawy to n•a•i•in control over the plant 
rdiloactive efuents. whether gaseous. Liquid.  
or soi. Appropriate holdup Capacity 
be provided toa retention of gpaeos. liquld.  
or solid seluents. particularly whee uafs
vorble envovnmental conditions cn be ex.  
pected to require operational lmlitaons 
upon the relea of radlosc•ve effluenta to 
the envirnmment. rn Sll cases, the design for

radtoactvity control shall be justified (a) 
on the baela of 10 CPR 20 requiremen.s 
fo no'rmal operatlons and for any tralsenti 
situation that Might reasonably be antid.  
plted to occur and (b) on the basis at 10 
CPU 100 dcese leve guildelinm for poten
"tial reactor accidents of exceedingly low 
probability of occurrence except that reduc
ti of the recommentded doeage levels may 
be required where high populatkon densities 
or very large cities can be sfected by the rm
dlo&tve effLuents.  
(See. 161. 68 Stat. 048; 42 U.S.C. 2201) 

Dated st WLshington. D.C.. this 28th 
day of June 1967.  

For the Atomic Energy Commis'on.  
W. B. McCoon.  

Secretary.  

[F-. Doc. 67-7901: Flied. July 10. 1I:7 
8:43 &m.I
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RULES AND REGULATIONS

I nebrMy 2. 1903. as amended the 
Act 00f March 3. 1905. as amended.  

0 "c of September 6. 1961, and the 
Jet ofu 2. 1962 (21 U.S.C. 111-113, 

.c 1 117. 120. 121. 123-126. 134b.  
11f 76. Ttle 0, Code of Federal 

!f 1,_ro restricting the, Interstate 
-•e•lt swine and certain products 

:0ueo hog cholera and other corn
becý We swine diseases, is hereby lot : L0 hleaadot•em 

, in the following respects: 
0; 16., the reference to the State of 
oboi the introductory portion of par&

WI) and paragraph (e) (9) relating 
Stae of Ohio are deleted.  
4-7, 23 St.t. 32, as amended. aecs. 1.  

,Sees.St•. 791-792. es amended. sees. 1-4.  
it. 1264. 1265. as amended. Sec. 1. 73 

3 s sl.Se. 3 and 11. 76 Stat. 130.132; 21 
st l,' 112 113. 114g. 115. 117. 120, 121.  

-1 13b 1341; 22 FR.P 16210. *A 
:toed.) 

, ive date. The foregoing amend

Vent sball become effective upon issu

0 e amendment excludes a portion of 
,tn County, Ohio, from the areas 

40,rutined because of hog cholera.  

herefore, the restrictions pertaining to 
%e interstate movement of swine and 
swine products from or through quaran
toed areas as contained In I CF Part 
It, as amended, will not apply to the 
Cmuded area, but Will continue to apply 
fa Cc quarantined areas described in 
i1&2(e). Further, the restrictions per
Sto the interstate movement of 
swine and swine products from non
;wai.tined areas contained In said Part 
,# will apply to the excluded area. No 
•s In Ohio remain under the quar

•Late.  
The amendment relieves certain 

mrictions presently Imposed but no 
=ger deemed necessary to prevent the 

sread of hog cholera and must be made 
dective Immediately to be of maximum 
bencilt to affected persons. It does not 
appear that public Participation in this 
rle making proceeding would make ad
dtonal information available to this 

Department. Accordingly, under the 
administrative procedure provisions in 
5 U..C. 553, It Is found upon good cause 
that notice and other public procedure 
vtth respect to the amendment are I
Practicable and unnecessary, and good.  
caue Is found for making it effective les 
thn 20 days after •ublication in the 
FtraxL REZOsTraL 

Done at Washington, D.C.. this 16th 
day of February 1971.  

F. J. MumnLR•, 
Acting Administrator 

AgricslturaZ aesearch Service.  
IFR Doc.71-2380 Fied 2-19,-71.9:40 &=I 

(Docket No. 71-4201 
F4T 76--HOG CHOLERA AND 

OTHER COMMUNICABLE SWINE 
DISEASES 

Areas Quarantined 
PUrsUt to Provisions of the Act of 

3"iY 29, 184 &a amended. the Act of

FebrUary 2. 1903. as amended, the Act 
of March 3. 1905, as amended. the Act of 
September 6, 1961, and the Act of July 2, 
1962 (21 U.S.C. 111-113. 114g, 115. 117.  
120, 121. 123-126. 134b. 134f), Part 76, 
Title 9. Code of Federal Regulations. re
stricting the interstate movement of 
swine and certain products because of 
hog cholera and other communicable 
swine diseases, is hereby amended in the 
following respects: 

In 1 76.2. In paragraph (e) (13) relat
Inc to the State of Texas. subdivision 
(xvi) relating to Smith County is deleted, 
and new subdivisions (xxil) and (xxUi) 
relating to Bexar County are added to 
read: 

(13) Texas. C * " 
(xxi) "That portion of Bexar County 

bounded by a line beginning at the junc
tion of Interstate Highway 410 and 
Farm-to-Market Road 78; thence, follow
ing Farm-to-Market Road 78 Ir a north
easterly direction to Farm-to-Market 
Road 1518; thence, following Farm-to
Market Road 1511 In a southeasterly and 
then southwesterly direction to U.S.  
Highway 87: thence, following U.S. High
way 87 in a northwesterly direction to 
Interstate Highway 410; thence, follow
Ing Interstate HIghway 410 In a north
westerly direction to its Junction with 
Farm-to-Market 1Foad '78.  

(zxx) That portion of Bexar County 
bounded by a line beginning at the Junc
tion of the Sexar-Medina County line 
and State Highway 16; thence, following 
State.Highway 16 In a southeasterly di
rection to Farm-to-Market Road 471: 
thence, folloilng Farm-to-Market Road 
471 in a southwesterly and then north
westerly direction to Farm-to-Market 
Road 1957; thence, following Farm-to
Market Road 1957 In a southeasterly and 
then southwesterly direction to the 
Sexar-Medina- County line: thence, fol
lowing the Bexar-Medina County line in 
a northerly direction to Its Junction with 
Stato Highway 1L.  
(fe. 4-7,22 Stat. 32. amended. sea. 1. 2.  
32 6562 791-79t. " amended. am 1-4, 83 
"Stat. 1264. 1268. a a-n.,ed. Sec. 1.75 &At.  
481, sems. 3 and 11. " ltat. 130, 182: 21 U.S.C.  
111. 112. 113. 114g. I1t. 117. 120. 121. 123-128.  
134b, 1341; 22 FR. 16210. so •mended) 

Effective date. The foregoing amend
ments shall become effective upon issu
ance.  

The amendments quarantine portions 
of Bexar County, Tex, because of the 
existence of bog cholera. This action Is 
deemed necessary to prevent further 
spread of the disease. The restrictions 
pertaining to the interstate movement of 
swine and swine products from or 
through quarantined areas as contained 
in 9 CF Part 76. as amended, will apply 
to the quarantined portions of such 
county.  

The amendments also exclude a por
tion of Smith County, Tex, from the 
areas quarantined because of hot cholera.  
No arhm In Smith County, Tex., remain 
under the quarantne. Therefore, the re
strictions pertaining to the Interstate 
movement of swine and swine products 
from or through quarantined areas as

contained in 9 CFR Part 76, as amended, 
will not comply to the excluded area, but 
will continue to apply to the quarantined 
areas described in I 76.2(e). Further. the 
restrictions pertaining to the Interstate 
movement of swine and swine products 
from nonquarantined areas contained in 
said Part 76 will apply to the area ex
cluded from quarantine.  

Insofar as the amendments impose cer
tain further restrictions necessary to 
prevent the interstate spread of hog 
cholera, they must be made effective In
mediately to accomplish their purpose In 
the pubUc interest. Insofar as they re
leve restrictions, they should be made 
effective promptly In order to be of max
imum bene.t to affected persons.  

Accordingly, under the administrative 
procedure provisions in 5 U.S.C. 553. It 
Is found upon good cause that notice and 
other public procedure with respect to 
the amendments are Impracticable, un
necessary, and contrary to the public 
Interest, and good cause Is found for 
making them effective less than 30 days 
after publication In the FuzaAr, 
Rzczsrzx.  

Done at Washington. D.C.. this 16th 
day of February 1971.  

F. J. MVuRuRN, 
Acting Administrator, 

Agricuatural Research Service.  
(FR Doc.-n-3339 FLled -1O-7--;1:4a =I, 

Title 1 O-ATOMIC ENERGY 
Chapter I--Atomic Energy 

Commission 

PART SO-LICENSING OF PRODUC
TION AND UTILIZATION FACILITIES 

General Design Criteria for Nuclear 
Power Plants.  

The Atomic Energy Commission has 
adopted an amendment to Its regulation, 
10 CPR Part 50, "Lcensing of Produc
tion and Utilization Fvaciltes," which 
adds an Appendix A. "Oeneral Design 
Criteria for Nuclear Power Plants." 

Section 50.34(a) of Part 50 requires 
that each application for a construction 
permit Include the preliminary design 
of the facility. The following Information 
is specified for Inclusion as part of the 
prelimfiary design of the facility: 

(I) The Principal design criteria for 
the facility 

(W) The design bases and the relation 
of the design bases to the principal de
sign criteria 

(1ii) Information relative to materi
als of construction, general arrangement, 
and the approximate dimensions, suf
cient to provide reasonable assurance 
tha the Ainal design will conform to the 
design bases with adequate margin for 
safety.  
The "General Design Criteria for Nuclear 
Power Plants" added u Appendix A to 
Part 50 establish the minimum require
ments for the principal design criteria 
for water-.cooled nuclear power plants 
similar In design and location to plants
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for which construction permits h, 
been issued by the Commission. They a provide guidance In establishing t principal design criteria for other tyl of nuclear Power plants. Principal t sign criteria established by an applIca and accepted by the Commission will 
incorporated by reference in the co struction permit. In considering the J suance of an operating license und Part 50, the Commission will require S surance that these criteria have be, satisfied in the detailed design and coa "struction of the facility and that a, changes in such criteria are Justified.  

A proposed Appendix A, "General D sign Criteria for Nuclear Power Pi Construction Permits" to 10 CFR Pt, 50 was published in the FEDnEAL RZOISTI (32 P.R. 10213) on July 11, 1967. TI comments and suggestions received I response to the notice of proposed rul making and subsequent developments I the technology and in the licensingproc ess have been considered in developin 
the revised criteria which follow.  

The revised criteria establish minimul requirements for water-cooled nuclea power plants similar In design and loca tion to plants for which constructlol Permits have been issued by the Commis Sion, whereas the previously propose4 criteria would have provided guldano for applicants for construction permit for all types of nuclear power plants. Thi revised criteria have been reduced to 51 in number, include definitions of Im.  portant terms, and have been rearrangee to increase their usefulness in the It.  censing process. Additional criteria de.  / scribing specific requirements on matters covered in more general terms in the 
Previously Proposed criteria have been added to the criteria. The Categories A and B used to characterize the amount of information needed in Safety Analysis Reports concerning each criterion have been deleted since additional guidance on the amotnt and detail of information required to be submitted by appicants for facility licenses at the construction permit stage Is now included in 15024 of Part 50. The term "engineered safety features" has been eliminated from the revised criteria and the requirements for "engineered safety features" incorporated In the criteria for individual 

systems.  
Further revisions of these General Design Criteria are to be expected. In the course of the development of the revised criteria, Important safety considerations were Identified. but specific requirements related to some of these considerations 

have not as yet been Su•ciently developed and uniformly applied in the licensing process to warrant their inclusion in the criteria at this time. Their omission does not relieve My applicant from considering these matters in the design of a specific facility and satisfy.  ing the necessary safety requirements.  
These matters include: (I) Consideration of the need.to design against Single failures of passive components In fluid Stems important to 
safety.

RULES AND REGULATIONS 

we (If) Consideration of redundancy a ISO diversity requirements for fluid systej he important to safety. A "system" eot Mea consist of a number of subsystems ea, le- of which is separately capable of pe Mt forming the specified system safety fun be tion. The minimum acceptable redu: n- dancy and diversity of subsystems si is- components within a subsystem and U .er reqtured Interconnection and Indepenm 
s- ence of the subsystems have not y an been developed or defined.  a- (IlM) Consideration of the type. siz 
1y and orientation of possible breaks in ti components of the reactor coolant pre, e. sure boundary in determining design ri nt quirements to suitably Protect again, 
rt postulated loss of coolant accidents.  M2 (1v} Consideration of the possibility c ke systematic, nonrandom, concurrent fal n ures of redundant elements in the desig 
[e of the Protection systems and reactivit n control systems.  

In addition, the Commission is givin 
c consideration to the need for develop ment of criteria relating to protectioz 

1 against industrial sabotage and protee r tion against common mode failures lz 
- systems, other than the protection an 
2 reactivity control systems, that are Im.  
- portant to safety and have extremel] I high reliability requirements.  

- It is expected that these criteria wil be augmented or changed when specific requirements related to these and othez i considerations are suitably Identified and . developed.  
SPursuant to the Atomic Energy Act of 1954, as amended, and sections 552 and - 553 of title 5 of the United States Code, i the following amendment to 10 CPA Part 50 is Published as a document subject to codification to be effective 90 days after Publication in the FiMnuL RZGZ'cz=. The 

Commission Invites all interested per
sons who desire to submit written comments or suggestions in connection with the amendment to send them to the Secretary. UJs. Atomic Energy Coymis
sion, Washington, D.C. 20545, Attention: Chief, Public Proceedings Branch, within 45 days after publication of this notice in the FPana .z. RzrsrT. Such submissions will be given eonsideratod with the view to possible further amendments.  Copies of comments may be examined In the Commission's Public Document Room at 1717 H Street NW, Washington. DC.  1. Section 50.34(a) (3) (1) is amended 
to read as follows: 
8SO.4 Contents of appblcattons1 tech.  

uical information.  
(a) Premfnary sa/sfety analsis report.  Each aPplication for a construction per.  CM shall include a preliminary safety analysis report. The minimum information to be included Shall consist of the following: 

0 0 - 0 (3) The Preliminary deign of t facility including: 
(1) The Principal design criteria for the facility. Appendix &A General Design 
aGeneral design criteria for chemical proc.  seing faciUlties are being developed.

nd Criteria for Nuclear Power Pil es =s lishes minimum requirements for Lid principal design criteria for water th nuclear power p Siil ri .r- and location to Plants for wh c- struction permits have previou ly a- Issued by the Commission a P id guidance to applicants for cons he permits in establishing PrinclpaJt• l- criteria for other t•Pes of nucle ar por et units: 

e,, 
he 2. A new Appendix A is added to as follows: 

". Arnxnr A--GZNmZ DUMNo CurrXX It NVCLEAr Pown PLAWn p 
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INvionuarsow 
pursuant to the provisions of I 0.34, an 

application for a construction permit must 
inciude the principal design crteris for a 
proposed facility. The principal design cri.  
Mu establish the necessary design. fatnbr,
eon. construction testing, iand performance 
requirements for structures, systems, and 
components important to Safety• that is.  

eture, systems, and components that 
proide reasonable assurance that the faclity 
can be operated Without updue risk to the 
health and safety of the public.  

These Gleneral Design Criteria establish 
minmun requirements for the principal 
es•gn criteria for water-cooled nuclear 

poer plants similar In design and location 
lo plants for which construction permits have 
been Issued by the Commission. The Genera 
Desgn Criteri are also considered to be gen
ernlly applicable to other types of nuclear 
Power units and are Intended to provide 
guidance In establishing the principal de
Sgn driteria for such other units.  "The development of these General Design 
Criterla Is not yet complete. For example.  
10eM f the definitions need further ampli

ctMon. Also, some of the pecific design Se
quIrements for structures, systems, and com-
ponents Important to safety have not as yet 
been Suitably defined. Their omission doe" 
not relieve any applicant fm considering these matters In the design of a specifc facil.  
ty and satisfying the necessary safety re
quirements. These matters include: 

(1) Consideration of the need to design 
ainst single failures of passive components 

In fluid Systems Important to safety. (See 
Defntion of Single Failure.) 

Mll Consideration of redundancy and di
vCarity requirements for fulud s7sem imaicpor
'at to safety. A "system" could consist of 
a lumber of subsystems each of which is 
SarateY capable of performing the spee-l 
Red System Safety function. The minimum 

"tberedundancy and diversity of Sub-.  q#'5ein and components Within IL subsysteM.  
404 the required Interconnectin and indso subsystems have n yet 
been developed Or defined, (See Criteria 34.1 3k 38, 43. nd ".)
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(3) Consideration of the type, size, and 
orientation of possible breaks in components 
of the reactor coolant pressure boundary in 
determining design requirements to suitably 
protect against postulated loss-of-coolant 
accidents. iSee Definition of Loss of Coolant 
Accidents.) 

(4) Consideration of the possibility of sys
tematic. nonrandom. concurrent failures of 
redundant elementS In the design of protec
tion systems and reactivity control systems.  
(See Criteria 22. 24. 26. and 29.) 

It is expected that the criteria will be 
augmented and changed from time to time 
as important new requirements for these and 
other features are developed.  

There will be some water-cooled nuclear 
power plants for which the General Design 
Criteria are not sufficient and for which 
additional criteria must be Identified and sat
isfied In the Interest of public safety. In par
ticular, it is expected that additional or dif
ferent criteria will be needed to take into 
account unusual sites and environmental 
conditions, and for water-cooled nuclear 
power units of advanced design. Also, there 
may be Water-cooled nuclear power units for 
which fulfillment of some of the General 
Design Criteria may not be necessary or ap
propriate. For planu such " these. depar
tures from the General Design Criteria must 
be identified and Justified.  

ZflUrLVMors AM ZLMANATIoNs 
Nuclear power unit. A nuclear power unit 

means a nuclear power reactor and asocl
ated equipment necessary for electrical power 
generation aud includes tho Estretures.  
systems, and components required to provide 
reasonable assurance the facility can be oper
ated without undue risk to the health and 
afety of the public.  

LoS Of coolant eccide•ts. LOSS of coolant 
accidents mean those postulated accidants 
that result frtm the t=8 of reactor coolant 
at a rate in excess of the capaulity of the 
reactor coolant makeup system from breaks 
in the reactor coolant pressure boundary, up 
to and Including a break equivalent in sire 
to the double-ended rupture of the largest 
pipe of the reactor coolant system.  

Single failure. A single failure means an 
occurrence which results In the Icss of 
capability of a component ,to perform its 
Intended sety fmuct1ons Multiple failures 
resulting from a single occurrnce are eon
sldered to be a single failure. Fluid and 
electrical Systems Me considered to be de
signed against an assumed sngte falure If 
neither (1) a single faiure of any active component (assuming passve components 
function Property) nor (2) a single failure of a paseiw emnponen (ssuming active 
Components functin properly), results In a 
ls of the capability of the system to per
form Its safety funt•lons.* . Aat..-pted OPerato.'Z occurrences. Antic
ipated operational occurrences mean those I 
condItions of normal operation which an 
expected to occur one or more times during 
the life of the nuclear power unit and Include s 
but a not limited to loss of power to all 
recIMculAtIon pumps. trippLUn Of the turbine e 
generator set. Isolation of the main con
denser, and lOU of all offsite power. , 

I Further details relating to the type. afo r 
nd Orientation of postulated breaks In ape

Caf components of the reactor coolant pres
sure boundary a under development.  

sine f&allurMs of passive components In e 
electrical system should be asumed In designing against a sing failure. The eon.  
ditIons unde which a single failure of & 
passlve component In a fluid Ms m should I' 
be considered In designing the system agal=% s 
a single failure are under development. p
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CarmZa3 
I. Orerail Requirements 

Criterion I-Qu-arftjy standards and records.  
Structures. systems, and components im
portant to Safety Shall be designed, fabri
cat*d, erected, and tested to quality stand
ards Commensurate with the importance of 
the safety functions to be performed. Where 
generally recognized codes and standards are 
used, they shall be Identified and evaluated 
to determine their applicability, adequacy.  
and sufficiency and ahall be supplemented or 
modified as necessary to assure a quality 
product In keeping with the required safety 
function. A quality assurance program shall be established and Implemented in order to 
provide adequate assurance that these struc.  
tures. systems, and components will satis.  
factorfly perform their safety functions.  
Appropriate records of the design, fabrica
tion, erection, and testing of structures. sys
tems. and components Important to safety 
shall be maintained by or under the control 
of the nuclear power unit licensee throughout 
the life of the unit.  

Criterion 2-Design bases for protection 
agansut natural phenmena. Structures. sys.  tems, and components important to safety Shal be designed to withstand the effects of 
natural phenomena such as earthquakes.  
tornadoes. hurricanes, floods, tsunami, and seiches without loss of capability to perform 
their safety function& The design bases for these structures, systems, and components 
shall reflect: (1) Appropriate consideration 
of the mons severe of the natural phenomena 
that have been historically reported for the 
site and surrounding area, with suficent 
margin for the limited accuracy. quantity.  
and period of time In which the historical 
data have been accumulated. (2) appropriate 
combinations of the effects of normal and 
accident conditions with the effects of the natural phenomena and (3) the importance 
of the saf•et functions to be performed.  

Crtterion f-Fire protection. Structures, 
systems, and components Important to safety 
shalR be designed and located to minimize.  
consistent with other safety requirements, 
the probability and elfect of Ares and explosion. Noncomnbustible and heat resistant 
maerials shall be used wherever practical 
throughout the unit, particularly in locations such as the containment and control 
room Y`Irs detection and fighting systems 
of appropriate capacity and capability Shall 
be proided and designed to m'im the ad
vers efects of IrMe on structures. systems, 

mdcomponents Important to safety. Firegtngsystems shall be designed to assure that their rupture or inadvertent operation 
does not signi"fiantly Impair the safety caps
bily of these stuctures, systems, and 
eCOponenta.  

Criteriox 4-Z-•.ro mentaX ald missile de
4ga bases. Structur, systems. and componenta Important to safety shall be designed 
;o accommodate the effects of and to be comwtible with the snvrionmentae conditions 
moclated with normal operation, maLnte
ia-ce, testing, and postulated accidents. in
eluding loss-of-coclant accidents. These tructures. systems. and components shall be 
•ppropriateiy protected against dynamic efects, Including the effects of missiles, pipe 
,hipping, and discharging fluids, that May 
esuit from equipment failures and from 
ivents and conditions outside the nuclear 
mower unit.  

Criter•lon 5-Shr-ngo f structures, systems, 
ad components. Structures, systems, and 
oinponents Important to Safety Shall not be 
hared between nuclear powar units unless 
t Is shown that their ability to perform their 
afety funatons IS nag significantly Im
alred by the sharing.
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It. P-oteeffton by Multiple Fissino Product 
Barriers 

-iterion 10-Reactor design. The reactor 
and associated coolant. controL, and 

ý1ý11ecionsystems shall be designed With 
appropriate Margin to assure thais specified 
acceptable fuel design imits ars nOt 6z
ceeded during any condition of normal 09
eration. Including the effects of anticipated 
operational occurrences.  

Cnitenofl 1l-Reactor inherent ProtetWOn.  
T'he reactor core and associated oDolant Sy&
tems shall be designed so that in the power 
operating range the net effect Of the prompt 
inherent nuclear feedback characteristics 
tends to compensate for a rapid Increase In 
reactivity.  

Criterion 12-S uppression 0f reactor power 
oscillations. The reactor core and Associated 
coolant, control. and protection systems shall 
be designed to assure that power oecillations 
which can result in conditionsa exceeding 
specified acceptable fuel design limits are 
not possible or can be reliably and readily 
detected and suppressed.  

Criterion 1S3-Instrlumentatcflor and oontrol.  
Instrumentation and Control Shall be pro
vided to monitor Variables and systems Over 
their anticipated range for normal operation 
and accident conditions, and to =maitain 
them within prescribed operating ranges 
Including those variables and systems which 
can affect the eassion process, the Integrity of 
the reactor core, the reactor Coolant Pressure 
boundary, and the containment and Its 
associated Systems.  

Criterioin 14-Reactor coolant pressure 
boundary. The reactor Coolant Pressure 
boundary shall be designed, fsbricated.  
erected. and tested so as to have an extremelY 
low probability of abnormal leakage, of 
rapidly propagating failure. and Of groew 
-1pture.  

Criterion is.-Reactor coolant system de
ýq.The reactor coolant system and asso

elated auxiliary, control, and protection SYS
tems shall be designed with suffcient margin 
to assure that the design conditions 'of the 
reactor coolant Pressure boundary ane not 
exceeded during any condition Of normal 
operation. Including anticipated operational 
Occurrences, 

criterion 16 Containmentt design. Reac
tor containment and associated systems shall 
be provided to establish an essentially leak
tight barrier against the uncontrolled1 re
lease of radioactivity to in. environment snd 
to assure that the containment design conK
ditions Important to Safety are nOt en
ceeded for as long as postulated accident 
conditions require.  

Criterion 17-ZlectrtcaZ power systems. An 
on~site electrical power aystem and an offaita 
electrical power system ahl-L be provided 
to permit functioning of Structures, Sys
tems. and components Important to safety.  
The safety function for each aystem (assum
ing the other system is not functioning) 
shall be to provide sufficient capacity and 
capability to assure that (1) specified ac
ceptable fuel design limits and design con
ditions of the reactor coolant pressure bound
ary are not exceeded as a result of Antic
ipated operational occurrences and (2) the 
core is cooled and containment Integrity Land 
other vital functions are Maintained In the 
event of postulated accidents.  

The onsite electrical power sources. Includ
Ing the batteries, and the onsite electrical 
distribution system, shall have suffcient in
dependence. redundancy, and testability to 
perform their safety functions assuming a 
single failure 

Electrical power from the transmission net
work to the switchyard ahall be supplied by 

K,..Awo physically Independent transmission 
lines (not necessarily on separate rights Of 
way) designed and located so as to suitably
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minimize the likelihood of their Simultaneous 
failure under operating and postulated acci
dent and environmental conditios. TWO 
Physically Independent Circuits from the 
switchyard to the onsite electrical distribu
tion system shall be provided. Each of these 
circuits shall be designed to be available in 
suffcient time following a lose Of all onsite 
alternating current power sources and the 
other olsite electrical power circuit, to assure 
that Specified acceptable fuel design limits 
and design conditions of the reactor coolant 
pressure boundary are not exceeded. One of 
these circuits shall be designed to be availl
able within a few seconds following a loss
of-coolant accident to assure that core cool
Ing, containment integrity, and other vital 
safety functions are maintained.  

1Provisions shall be included to minimize 
the probability Of losing electrical power 
from any of the remaining sources as a result 
of. or coincident with, the loss Of Power gen
erated by the nuclear Power Unit. the loss Of 
power from the transmission network, or the 
loss of power from the onsite electrical Power 
sources.  

Criterion la-I iLpectio at nd testin# of 
electrical power systems. Electrical power sys.  
temsg important to safety shall be designed 
to permit periodic Inspection and testing of 
Important areas and features, such as wiring.  
Insulation, connections, and Switchboards.  
to assess the continuity of the Systems and 
the condition of their components. The 678
tema shall be designed with a capability to 
test periodically (i) the Operability and 
functional performance, of the components 
of the systems, such "5 onsite power sources.  
relays, switches, and buses, and (2) the op
erability of the systms As a whole and, under 
conditions as close to design As Practical, the 
fuln operation sequence that brings the 5sy
tems into operation. Including Operation Of 
applicable portions Of the protection System, 
and the transfe Of Power Among the nuclear 
power unit. the offsits Power system, and the 
onsite power System.  

Ctiteriofl 19-Controf room. A control room 
shall be provided from which actions Can be 
taken to operate the nuclear power unit 
safely under normal Conditions and to Main
tain it in a safe condition under accident 
conditions. Including loss-of-coolant gacc
dents. Adequate radiation protection ashall be 
provided to permit -access and occupancy of 
the control room under accident conditions 
without personnel receiving radiation ex
posures in excea of 3 rem whole body, or 
Its equivalent to aW part of the body, far 
the duration of the accident.  

Equipment at appropriate locations Out
side the control room shall be provided (1) 
with a design capability for prompt hot shut
down 9C the reactor including necessary 
instrumentation and controls to maintain.  
the unit In a safe condition during hot shbut
down, and (2) with, a potential capability 
for Subsequent cold shutdown at the reactor 
through the use Of suitable procedures.  

III. protection and Reactivity Control 
Systems 

Criterim on0-protection sys~temf IucimUt~l.  
The Protection system shall be designed (1) 
to Initiate automatically the operation of 
appropriate systems including the reactivity 
Control systems, to assure that Specified ac
ceptable fuel design limits are not exceeded 
"a a result at anticipated operationa oc
currences and (2) to sense accident condi
tions and to Initiate thes Operation Of Systems 
and components important to safety.  

Criterion *1-Prof action system reliability 
end testability. The Protection system sall3 
be designed for high functlonal reliability 
and Inservics teetability commensurte With 
the safety functions to be performed. Ve
dundancy and independence designed Into 
the protection system shall be suffilcient t10

assure that (1) no singce failure reau, 14 loss of the protection function kan (3) 
moval from service of any compoogrit 
channel does not result in loss Of the a 
quired mninimum redundancy unless thetc.  
ceptable reliability Of OPerlauon a 
protection system can be otheris hs 
strated. The protection systeM aslb 
signed to permit periodic testing of itsde 
%toning when the reator 1laIn Oer U~ 
Including a capability to test channels Ok 
dependently to determine failures and Icaa 
of redundancy that May have Occurred 

Criterion *3-Proteftion system idpn 
ence. The protection system &hall be d, 
signed to assure that the effects of u; 
phenomena, and of normal operating, Mia 
tenaince. testing, and Postulated accicntt conditions On redundant channels dogo 
result in loss of the protection functi or, 
shall be demonstrated to be acceptabl 04 
some other defined basis. Design techniques.  
such as functional diversity or diversity it 
component design and Principles of opera.  
tion, Shall be used to the extent Practical to 
prevent loss of the protection function 

criterion 23--Protection system ficlure 
modes. The protection system "haI be 4q.  
signed to fall into a safe state or Into a State 
demonstrated to be acceptable on some ot~her 
defined basis If conditons Such as discon..  
nection of the system. loss of energy eS.g 
electric power, instrument air). *Or poctulate4 
adverse environments (e4.g extreme heat or 
cold, Aire, pressure, steam, Water, and Waig, 
tion) are experienced.  

Criterion *4-Separation Of Protection end 
control aijatema. The protection system slio 
be separated from control systMS to the ex
tent that failure of any single control system 
comnponent or channel, or failure or removal 
from Service of any single protection systen,.  
component or channel which Is common la 
the control and protection Systems leaves In
tact a system satisfying all reliability, re
dundancy. and Independence requirements 
of the protection, System. Interconnection of 
the protection and control Systems shall be 
limited So as to assure that safety Is not 61g.  
nificantly IMPaired., 

Criterion 35--Protection system require.  
ments for react~vty control mallunctions, 
The protection system shall be designed to 
asure that specified acceptable fuel design 
limits ane not exceeded for any Single mal
function of the reactivity Control systms.  
such, as accidental withdrawal (not election 
or dropout) of conitrol rods or unplanned 
dilution of soluble Poison.  

Criterion 28-Reactivity control system ra
dundwcf and capability. Two Independent 
reactivity control Systems of different design 
principles and preferably Including a positive 
mech anical means for Inserting control rods.  
shall be Provided. Each system shall have the 
capability to control the rate of reactivity 
changes resultintgfrom planned, normal 
power changes (including xenon burnout) to 
assure acceptable fuel design 11lmt are not 
exceeded. One of the systems shall be capa
ble of reliably contollng reactivity changes 
to &assre tbat under conditions at normal 
operations, Including anticipated operational 
occurrences, and with aippropriate Margin 
for malfunictions such as stuck rods, specd
lied acceptable fue design limits Are not ex
ceeded. One of the systems shall be capable 
at holding the reactor core subcritical under 
cold conditions.  

Criterion 27-.Oombined reactivity control 
systems capability. The reactivity COntIol 
systems shall be designed to have a combie 
capability. in conjunction. with poison, addi
tion by thes emergency aor cooling syxstem 

*of reliably conitrolling reacUtity changes 10 
assure that under postulated accident con
ditions amd with approriate margi far 
stuck rods a* capability 110 cool the Goes15
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Cttt 4o% 28-Reactivity limits. The res 
ac cntrOl systems shall be designed 

,, appropriate limits on the potential 

'Mount and rate of reactivity increase to ass 
ta-t the efects of postulated reactivity 

s•ujntn can neither (1) result in damage to 

,0 reactor coolant pressure boundary greater 
- limited local yielding nor (2) suffi
cxuly disturb the core. its support struc
,.res or other reactor pressure vessel inter

Sto iUnMpi significantly the capability to 

01,te core. These postulated reactivity 
accidents shall include consideration of rod 
,,ectlon junless prevented by positive 
1,WnS). rod dropout, steam line rupture, 

c inges reactor coolant temperature and 
-s*ure. and cold water addition.  

PCrterion 29-Protection against ant te

,. operational occurrences. The protec
o and reactivity control systems shall be 

:: gned to assure an extremely high prob
ility of accomplishing their safety func

uos in the event of anticipated operational 

occurrences. ff. Fluid Systems 

Criterion 30-quality of reactor coolant 

rcssu boundary. Components which are 

06M of the reactor coolant pressure boundary 
ibst be designed, fabricated, erected, and 
ted to the highest quality standards prac
tll. Means shall be provided for detecting 
,, to the extent practical, identifying the 
WnAtion of the source of reactor coolant 

=teo 31-Fracture prevention of re
actor coolant pressure boundary. The reactor 
eWcaint pressure boundary shall be designed 
Wt suficient Margin to assure that when 
stressed under operating, maintenance, test
ins. and postulated accident conditions (1) 
iie boundary behaves in a nonbrittle manner 
and (2) the probability of rapidly props
iatsg fracture Is mint-imed. The design 
shl reflect consideration of service tempera
tua and other conditions of the boundary 
materia under operating, maintenance, test
Ing, and postulated accident conditions and 
the uncetanties in determining (1) mate
rlat properties, (2) the effects of Irradiation 
on material properties. (3) residual, steady
stae and transient stresses, and (4) size of 
ALwS.  

Criterion 32-7nspection of reactor coolant 
esre boundary. Components which are 

pr of the reactor coolant pressure boundary 
"shall be designed to permit- (1) periodic in
spection and testing of Important areas and 
features to assess their structural and leak
ttght Integrity, and (2) an appropriate mate
rial surveillance program for the reactor 
pressure vesseL 

Criterion 33-Reactor coolant makeup. A 
"stem to supply reactor coolant makeup for 
protection against small breaks In the re
sctcr coolant pressure boundary shall be 
provided. The system safety function Shall 
be to assure that specified acceptable fuel 
design limits are not exceeded as a result of 
ractor coolant loss due to leakage from the 
reactor coolant pressure boundary and rup
turn of small piping or other small compo

eeats which ar part of the boundary. The 
system shall be designed to assure that for 
00sits electrical power system operation 
Iss1Uing offatte power Is not available) and 
for oaslte electrical power system operation 
fE-uming onsite power Is not available) the 
system safety function can be accomplished 
Using the piping, pumps, and valves used to 
maintain coolant inventory during normal 
Saltor operation.  

Criterion 34.- sidual heat rmoval. A sys
tea to remove residual heat shall be pro
"40ed, The system safety function shall be 
to transfer fission product decay heat and 
Other residual heat from the reaco core at 
4 rate such that Specified acceptable fuel 
desigu limits and the design conditions of

the reactor coolant pressure boundary are 
not exceeded.  

Suitable redundancy In components and 
features, and suitable interconnections, leak 
detection. and isolation capabilities shall be 
provided to assure that for onsite electrical 
power system operation (assuming offsite 
power Is not available) and for offslte elec
trical power system operation (assuming on.  
site power is not available) the system safety 
function can be accomplished. assuming a 
single failure.  

Criterion 3S---mergency core cooling. A 
system to provide abundant emergency 
core cooling shall be provided. The system 
safety function shall be to transfer heat 
from the reactor core following any loes of 
coolant accident at a rate such that (1) fuel 
and clad damage that could interfere with 
continued effective core cooling is prevented 
and (2) clad metal-water reaction is limited 
to nregligible amounts.  

Suitable redundancy In components and 
features, and suitable Interconnections, leak 
detection. isolation, and containment capa
billtles shall be provided to assure that for 
onsite electrical power system operation (as
surning offsIte power Is not available) and 
for offalte electrical power system operation 
(assuming onsite power Is not available) the 
system safety function can be accomplished, 
assuming a single failure.  

Criterion 36-nspectio ojf emergency 
core cooling system. The emergency core 
cooling system shall be designed to permit 
periodic inspection of Important compo
nents, such as spray rings in the reactor 
pressure vessel, water injection nozzles, and 
piping, to assure the integrity and capability 
of the system.  

Criterion 37-Yesting of emergency core 
cooling system. The emergency core cooling 
system Shall be designed to permit appro
priate periodic pressure and functional teet
ing to assure (1) the structural and leak.  
tight Integrty at its components. (2) the 
operability and performance of the active 
components of the system, and (3) the oper.  
ability of the system as a whole and. under 
conditions as close to design as practical, the 
performance of the full operational sequence 
that brings the system into operation, In
eluding operation of applicable portions of 
the protection system. the t.ransfer between 
normal and emergency power sources, and 
the Operation of the associated cooling water 
system.  

Criterion 38-Containment heat removaL 
A system to remove heat from the reactor 
containment shall be provided. The system 
safety function shall be to reduce rapidly, 
consistent with the functioning of other 
Associated systems, the containment pres
sure-and temperature following any loss-of.  
coolant accident and maintain them at 
acceptably low levels 

Suitable redundancy in oomponents and 
features, and suitable interconnections. leak 
detection. Isolation, and containment capa
bilities shall be provided to assure that for 
onsite electrical power system operation (as
suming oEsite power is not Available) and 
for off•ste electrical power system operatign 
(assuming onsite power is not available) the 
system Safety function can be accomplished, 
assuming a single failure.  

Criterion 39-Inspection of containment 
heat removal system. The containment heat 
removal system shall be designed to permit 
periodic Inspection of Umportant components, 
such as the torus, sumpe, spray nozzles, and 
piping to assure the Integrity and capability 
of the system 

Criterion 40--Testing of containment heat 
removal System. The contairment heat so
moval system shall be designed to permit 
appropriate periodic pressure and functional 
testing to assure (1) the structural and 
leaktight Integrity of Its components, (2)

the operability and performance of the active 
components of the system, and (3) the oper
ability of the system as a whole, and, under 
conditions as close to the design as practical.  
the performance of the full operational se
quence that brings the system into opera
tion. including operation of applicable por
tions of the protection system, the transfer 
between normal and emergency power 
sources, and the operation of the associated 
cooling water system.  

Criterion 41-Containment atmosphere 
cleanup. Systems to control fission products.  
hydrogen, oxygen, and other substances 
which MAy be released into the reactor con
tainment shall be provided as necessary to 
reduce, consistent with the functioning of 
other associated systems, the concentration 
and quality of fission products released to 
the environment following postulated acci
dents., and to control the concentration of 
hydrogen or oxygen and other substances In 
the containment atmosphere following pos
tulated accidents to assure that containment 
integrity is maintained.  

Each system shall have suitable redun
dancy in components and features, and suit
able interconnections, leak detection, isola
tion. and containment capabilities to assure 
that for onaite electrical power system oper
ation (assuming offsite power Is not avail
able) and for offslte electrical power system 
operation (assuming onsite power Is not 
available) Its safety function can be accom
plished, assuming a single failure.  

Criterion 42-Inspection of containment 
atmosphere cleanup systems. The'contain
ment atmosphere cleanup systems shall be 
designed to permit periodic inspection of im
portant components, such a filter frames.  
ducts, and piping to assure the Integrity and 
capability of the systems.  

Criterion 43-Testtng of containment at
mosphere cleanup systems. The containment 
atmosphere cleanup systems shall be designed 
to permit appropriate periodic pressure and 
functional testing to assure (1) the struc
tural and leaktight Integrity of Its compo
nents, (2) the operability and performance 
of the actve components of the systems such 
as fans. filters, dampers, pumps, and valves 
and (3) the operability of the systems as a 
whole and. under conditions as close to de
sign as practical, the performance of the ful 
operational sequence that brings the sys
tens into operation. including operation of 
applicable portions of the protection sy
tem. the transfer between normal and emer
gency power sources, and the operation of 
associated Systems.  

Criterion 44--Cooling water. A system to 
transfer heat from structures, systems, and 
components important to safety, to an ulti
mate heat sink shall be provided. The system 
safety function shall be to transfer the com
bined heat load of these structure, systemS.  
and components under normal operating and 
accident conditions.  

Suitable redundancy in components and 
features, and suitable interconnections, Ilek 
detection, and isolation capabilities &ball 
be provided to assure that for onsite elecr
cal power system operation (assuming off
site power is not available) and for offslte 
electrical power "ystem operation (auum-Ing 
onsite power is not available) the system 
safety function can be accomplished, as
s8muing a single failure.  

Criterion 45-nopection of cooling water 
system. The cooling water system shall be de
Signed to permit periodic Inspection of im
portant components, such as heat exchangers 
and piping, to assure the integrity and ca
pability of the system.  

Criteron 46-Testing of cooling water sys
tem The cooling water system shall be de
signed to permit appropriate jferiodic pres
sure and functional testing to assure (1) the
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structural and leaktight integrity of Its com
ponents. (2) the operability and the perform
&nee of the active components of the system, 

• and (3) the operability of the system Asa 
whole and. under conditions " Cogs to do
sign as practical, the performance of the full 
operational sequence that brings the system 
into operation for reactor shutdown and for 

loss-of-coolant accidents. including opera

tion of applicable portions of the protection 

system and the transfer between normal and 

emergency power sources.  

V. Reactor Containment 

C:iterton 50--Containment design basis.  

The reactor containment structure. Includ
ing access openings. penetrations. and the 

containment heat removal system shall be 

designed so that the containment structure 

and itS internal compartments can accom
modate, without exceeding the design leak

age rate and. with suJeient margin, the 

calculated pressure and temperature condi

tions resulting from any loss-of-coolant ac

cident. This margin shall reflect considera
tion of (I) the effects of potential energy 

sources which have not been Included In the 

determination of the peak conditions, such 

as energy in steam generators and energy 

from metal-water and other chemical reaC

tions that may result from degraded emer

gency core cooling functioning. (2) the lim

Ited experience and experimental data avail
able for defining accident phenomena and 

containment responses. and (3) the con

servatism of the calculational model and 

input parameters.  
Criterion 51-Fracture prevention of con

tai•tmett pressure boundary. The reactor 

containment boundary shall be designed with 

sufficient margin to assure that under oper
ating. maintenance, testing. and postulated 
accident conditions (1) Its ferritlc materials 
behave in a nonbrittle manner and (2) the 

probability of rapidly propagating fracture 
is minimized. The design shall reflect con
sideration of service temperatures And other 

conditions of the containment boundary ma
terial during operation. maintenance, tst

ing, and postulated accident conditions. and 
the uncertainties in determining (1) mate

rial properties. (2) residual. steady-state. and 
transient stresses. and (3) sie of Zaws.  

Criterion 52-.Capbitty for containment 
leakage rate testing. The reactor containment 
and other equipment which may be subjected 
to containmentl test conditions shall be 6e
signed so that periodic integrated leakage 
rate testing cma be conducted at contain
ment design pressure.  

Criterion 53-P-ovisionfor conottnf s 

testing and inpectton. The reactor contain
ment shall be designed t permit (1) inspeo
tion of all Important aress. such As penetra
tionS. (2) An appropriat Surveillance Vic

gram. and (3) .periodic testing at contain
ment design pressure of the teaktigh al 
penetrations which have resilint seals and 
expansion bellows.  

Criterion 54-Pipfng systems penetrgt"t 
containment. Wiping systems penetratn 
primary reactor containment Shall be pro

vided with leak detection. IsolatIt= and con.  
tainment capabittiee having redundancy. re

liability, and performance capabilities whit 
reflect the importance to safety of isolating 
these piping systems. Such piping systm 
shall be designed with a capability to teal 
periodically the operability of the Isolattoz 
valves and associated apparatus and to deter.  

mine If valve leakage is within acceptabli 
limits.  

Criterion Ss--Reactor coolant wrssm 
boundary penetrating contatnment. Eac 
line that is part of the reactor coolant pre.  
sure boundary and that penetrates prtma 

\,, reactor containment shall be provided wll 
containment isolation valves as follows. u 
less It can be demonstrated that te con

RULES AND REGULATIONS

taLinment isolation provisions for a specific 
class of lines, such as instrument line are 
acceptable on some other defined basis: 

(1) One locked closed isolation valve in
side and one locked closed isolation valwv 
outside containment: or 

(2) One automatic isolation valve inside 
and one locked closed Isolation valve outside 
containment; or 

(3) One locked closed isolation valve in
side and one automatic Isolation valve out
side containment. A simple check valve may 
not be used as the automatic isolation valve 
outside containment: or 

(4) One automatic isolation valve inside 
and one automatic isolation valve outside 
containment. A simple check valve may not 
be used as the automatic isolation valve out
side containment.  

Isolation valves outside containment shall be 
located as close to containment as practical 
and upon loss of actuating power, automatic 
isolation valves shall be designed to take the 
position that provides greater safety.  

Other appropriate requirements to mini
mize the probability or consequences of an 
accidental rupture of these lines or of lines 
connected to them shall be provided as 
necessary to assure adequate Safety. Deter
mination of the appropriateness of these 
requirements, such as higher quality In 
design, fabrication. and testing. aidditOUal 
provisions for Inservice inspection. protec
tion against more severe natural phenomena, 
and additional isolation valves and contain
ment. shall include consideration of the pop-.  
ulation density, use characteristics. and 
physical characteristics of the site envircos 

Criterion S5-Prrima', .containment isola
tion. Each line that connects directly to the 
containent atmosphere and penetrates 
primary reactor containment shall be pro
vided with containment Isolation valves as 
follows, unless It can be demonstrated that 
the containment Isolation provisions for a 
specific class of ine- s, ea as Instrument 
lines, ar acceptable on some other defined 
basis: .  

(L) One locked closed Isolaion valve In
side and one locked closed isolation valve 
outside conteanment; or 

(2) One automatic Isolation valve Inside 
and one locked closed isolation valve out
side containment; or 

(3) One locked closed 1solation valve, nm 
side and one automatic Isolation valve Out
side coutinment. A slpb chec valve may 
not be used sia the autonasti isolatioM vAlve 
outside containm=e= or 

(4) One automaut Isolan valve Inside 
an& mne suinmaic laolation, valve outside 
contaifnMet & simple shck valve may not 
be Uead as the autamatlc olatiUon valve cut

Isolation valves outside cotnment shall 
be located as close to the containment as 

L practical and upon loss of actuating power.  
automatic IsolaZon, valves shall be desined 
to take the position tbht proides pester 
safety.  

Crtermo S7-elosm. stea• mioa 
Taues. Zsach line that penetrates primary IS
actor containment and is nalther part of the 
reactor coolant pressue boundaY nI Con
nected directly to the containment atmncb
phase shall have at lest •e containment 
Isolation valve which shall be either auto
matic, or locked dosed•. c capable of remoe 
manual opr aton. This valve shall be cut
s Aide coutainment and locate d cose to th 
containment a practical AL Simple check 

Svalve may = be used as the automatld 
I• isolation valve.  

77. rued oan Zsdlsactftify Contral 
F L Critcro•n - rl-eaes of radi.  
- active matrerals to tden•r•iot"nt The aw 
. clear power unit design shall Include cmea=

to control suitably the release of radloacti, 
materiala in gaseous and liquid eMuenu 
and to handle radioactive Solid wastes pro.  
duced during normal reactor operation. In.  
cluding anticipated operational occurrences.  
Sufcient holdup capacity shall be provided 
for retention of gaseous and liquid e@uent 
containing radioactive materials. parYicu.  
larly where unfavorable site environmental 
conditions can be expected to impose un.  
usual operational lImitations upon the re
lease of such efuents to the environment.  

Criterion 9l-Fuel storage and handling 
and radioactivity control. The fuel storae 
and handling, radioactive waste, and Other 
systems which may contain radioactivity 
shall be designed to assure adequate safety 
under normal And postulated accident con.  
ditions. These systems shall be designed (1) 
with a capability to permit Inspection and 
testing of components important to safety.  
(2) with suitable shielding for radiation 
protection, (3) with appropriate contain
ment. confinement, and filtering systems, 
(4) with a residual heat removal capability 
having reliability and testability that re.  
flects the importance to safety of decay heat 
and other residual heat removal, and lSM 
to prevent significant reduction in fuel 
storage coolant inventory under accident 
conditions.  

Criterion E*-Prerention of cri ticality in 
fuel storage and handling. Critcallty In the 
fuel storage and handling System shall be 
prevented by physical systems or processes.  
preferably by use of geometrically saWe 
configurations.  

Criterion 3-Mfonitorin fluel and voute 
storage. Appropriate systems Shall be pro
vided In fuel storage and radioactve wats 
systems and associated handling Areas (I1 
to detect conditions that may result In loss 
of residual heat removal capability and ex
connve radiation levels and (2) to Initiate 
appropriate ssfety actions.  

Criterion e4--Montoring radioactivity re.  
leases. Means shall be provided for monitor
int the reactor containment atmosphere.  
spaces containing components for recLrcula 
tion of loss-of-coolant accident fluids e*u
out discharge paths, and the plant environs 
for radioactivity that may be released from 
normal operations, Including anticipated.  
operational occurrences, and from postulated 
accidents.  

(Seca. 14L. 182. 68 Stat. 9& 9W.53: 42 TJ..  

2201. 2=3) 
Dated at Washington. D.C. tIS 10th 

day of February 197l 
For the Atomic Energy Commisson.  

W. I. McCom.  
Secretary 01 te e mComnf•,so 

I=3 Donr.rl-230 Filed 2-19-n:11:49 =mi 

TitMe 14-AERONAiMCS AND 
SPACE 

Chapter I--Federal Aviation Adminis
tration, Department of Transportatie 

[Docket ro. ni-A-is-; Azadt. $9-1155] 

PART 39--AIRWORTHINESS 
DIRECTIVES.  

American Aviation Corp.  
The Federal Aviation AdminI tIf 1s 

amending 139.13 of Fart :9 of the Fed
eral AVl*Ston tegWat1ons a0 as to IOU& 

I an airworthinesS directive applicable to
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OAK RIDGE NATIONAL LABORATORY 
OPERATED my 

UNION' CARBIDE CORPORATION 
"NUCLEAR DIVISION 

POST OFFICE Box Y 
OAK RIDGE. TENNESSEE 37W0 

September 6, 196T 

L SEP 1 1967 

Mr .L. Price 420 ( 
* Director of Ilegul1ation 

U.S. Atomic Energy Cmission 
"Washington , D. C. 20545" 

Dear Mr. Price: 

Subject: Reviev of WISAEC "General Design Criteria for 1uclear Pover Plant 
Construction Permits" Federal Register, July 31, 196T 

"M. he subject docient has been rev-eved by members of the staff of the luclear Safety Information Center. We realize and appreciate the great amount of vwok that your staff has done in bringing these Criteria to their present form. We participated in the initial reviev of. the criteria vhen they vere issued in November 1965 and ve are pleased to have the opportunity to Zreviev t[is" later version. Our comments are enclosed in'tvo parts: (1) general commentas vhich app3y to the entire set" of criteria and (2)specific comments on the individual criteria and in a fea cases on sections such as VII, Engineered Safety Features.  

With a few exceptions, the scope of the criteria seems broad enough and generaily yell organized. We do have rather extensive coments on those criteria vhich deal vith protection systems. A difficult problem is thax of assessing reliability. The "single failure criterion" is an attempt to re"lieve this situation, but it8 application is subjective and it has different* meaning to different individuals. Another problem area is that of the use of the same instruments for both operating the plant and Providing protection.  We believe that such interdependence can only degrade the reliability and * ]Performance of the protection system. Problems such as these make the task of vriting criteria and standards quite difficult.  

. Further, the absence of clear definitions of terms, which to many are rather loosely understood, could limit the effectiveness Of the criteri 'We feel that there is a critical need for these definitions. ..  

S Aiý,



r September 6, 196T

We again •ish to co=mend you for the significant contribution represented 
by these criteria.. If you have questions concerning our coments, ve vill be 
glad to discuss them vith you.  

Sincerely yours,

Wi . B. Cottrell, Director 
Nuclear. Safety Information Center

V'C -JEE : Jt

Enclosure 

cc A A. J. Pressesky

* I 

A

.t.

* S 

* 'S

-2-Kr. E. L. Price
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General Coments * I 

. 1. The ramifications of civil disobedience, riots, strikes, sabotage, and 
the like have not even been mentioned. With this vast potential risk "in mind, should not the physical security of the plant be considered? 

2. Since these criteria will be used by many groups vhose terminology is not always (or even usually) in agreement, a set. of definitions is * badly needed. For example - what is a system, component, engineered safety feature, failure, redundancy, channel, surveillance, monitoring, malfdnction, protection system, loss of coolant accident, etc.? 
3. Since "single failure criteria" are to be s:pplied to systems other than 

those for control (for which criterion 21 is the definition), it is 
extremely important that they be clearly defined for all systems.  

4. Sice the fitroduction uses the phrase '"nuclear .reactor plant" why is the phrase "reactor facility' used in the text of several of the cri-• 
teria to mean the same thing? 

.7
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J I..  

• • Specific Co=ents 

Title General" Design Criteria for Nuclear Power Plant Construction Permits 

: The title Is really not grammatically correct, since it infers that we 
are designing a "construction permit".  

Criterion 2 - Performance Standards 

, 1. Line T: Delete "performance" since this could be construed as 
* .f'" applying to operating performance only.  

j 2. In regard to earthquakes the "appropriate margin for withstanding 
forces greater than those recorded . ." has not been defined 

;- here and furthermore it would be extremely difficult to do so at 
least with our present understanding of earthquake phenomena.  

- Therefore, the criterion should statIe vhat constitutes an ade
quate margin.  

Criterion I - Sharing of Systems 

We agree with criterion 4 as it applies to the nuilear reactor plant but 
it should be extended to apply to systems, sub-systems, and especially en
gineered safety features.  

. Criterion 5 - Records Requirements 

1. Line 2: Should read, "Records of the design, fabrication, in
spection, testing and construction of . . .. " to be sufficiently 
inclusive. The performance of engineered safety features must 

S..' be determined as a datum for evaluation of subsequent tests re
S* quired of the system. For example, criterion U6 states that 

active components be periodically tested for required perfor
-mance.  

2. Line 5: Change "its" to "his" to refer to the operator's 
* •control.  

"Criterion 6 - Overall Pover Coefficient 

For this entire criterion it might be better to say that "the reactor 
,-' shall be designed so that either the overall power coefficient in the 

poVer operating range shall not be positive or reliable controls which will 
eliminate or minimize the undesirable effects of a positive power coeffi
cient shall be provided, tested and proved effective."
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"Criterion 10 - Containment 

"" We infer from subsequent criteria that the protection system is not con
.- sidered an engineered safety feature even though there are reactors that de

pend upon the protection systems to york in order not to overstress the con
tainment. -Thus, either "engineered safety features" should be defined to 
"include _the reactor protective system, i.e., scram functions, or this and 
other functions should be specifically mentioned. We prefer the former l
ternative.  

Criterion 11 - Control Room 

The aims of this criterioni are certainly desirable but it is difficult 
if not impossible td prove the criterion has been met. Hovever, some clari
fication is needed, for example, if a fire in a panel renders the controls 
of some emergency system inoperable, the criterion can be interpreted to 

mlean that tvo separate control rooms are required. Is this the intent? 

Criterion 13" - Fission Process Monitors and Controls 

1. Line 4: Delete "throughout core life and" since it is redundant.  

2. The examples cited should either be deleted or augmented by a more 
comprehensive set including flux, hot spots, etc.  

* Criteria 14 and 15 - Core Protection Systems and Engineered Safety Features 

These criteria exemplify the fact that a more detailed definition of 

containment and engineered safety features needs to be included. One could 
define the engineered safety features as including scram system, core pro
tection syszem, etc., and then. eliminate Criterion 14.  

"" • Suggested Criterion - Monitoring Engineered Safety Features 

We suggest that this criterion be inserted at this point: Instrumefta

tion shall be provided to monitor the performazice of engineered safety 

features during the course of the accident and zo monitor the condition of 

the reactor itself under these conditions.  

", Criterion 16 - Monitoring Reactor Coolant Pressure Boundary 

This criterion defines the monitoring that is necessary to prove compliance 

vith Criterion 9. (Similar proof is required by Criterion 36) In cases of 

this nature cross referencing of criteria should be made for the sake of 

clarity.
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Criterion 1T M Monitoring Radioactivity Releases 

- This criterion was written to specify monitoring to meet the specific&
tions of Criterion TO, which should be cress referenced here.  

L.  

*. Criterion 18 - Monitoring Fuel and Waste Storage 

.. " *Specification of criticality monitoring should be included in this cri
S terion; for example, as by reference to 10 CFR, Part TO.34.  

- Criterion 19 - Protection Systems Reliability 

. There is no guide for determining whether or not the functional reliabi
� �lity and in-service testability is connensurate'vith the safety functions 

to be performed. Every designer could claim that his system met this criternon, and challenge a reviewer to show otherwise. Arguments about this 
criterion most likely will include comparisons to somewhat similar protectiom 
systems for somewhat similar nuclear power plants that have been reviewed 
and approved.  

This criterion is "of questionable value and we recommend its omission.  
A set of rules for designing protection systems would be more useful than a" 
general statement of desirable results.  

Criterion 20 - Protection Systems Redundancy and Independence 

*The criterion is not clear as to the extent of :the effects of a single 
failure that need consideration. Apparently, considerations of effect are 
"to be limited to a component or channel - resulting in a severe limitation 
in the value of this criterion. This is another example of a criterion where 
definitions are needed; for example, component, channel, and system need to 
be defined.  

Criterion 21 Single Failure Definition 

•* •A judgment of the extent of failures caused by a single event hinges on 
credibility. First, there is 'the probability of the initiating event, then 

.- . the probability of progressive failures. A single event of sufficient magni
tude will certainly prevent the functioning of tht protection system, De

S•"tailed guidelines for describing the required independence of redundant equip
ment are needed. Examples are spacing between cables carrying redundant sig
nals, methods of separating electronic, equipment- handling redundant signals, 
methods of isolating redundant logic devices which combine redundant signals, 
etc. Unless more detailed information is given as to what is to be considered 
credible, this criterion serves little purpose..



*Criterio'n 22_ - Separation of Protection and Control Instrumentation Systems 

* ~This criterion apparently recognizes the need for separating protective 
aznd control instrumentation but compromises. this objective with the qualifi
cations permitted. The net effect is to permit the intimate intermingling of 
the system that normally operates the 'plant mnd the system that is intended.  

J to afford protection. We strongly recommend that no exceptions be permitted 
to the separation of these tWo systems as the only effective means -to insure 
the vital integrity of the protection system.  

teBoth of these sytm inten-adlarger reactors~ are complex. Despite 

teuse of buffer amplifiers In attempting to isolate the effects of failures 
in the two systems,. the systems are not Independent when the same signals are 

* .coupled into each. Additionally, the objectives of operation are not those of 
protection. When the two systems are intermingled, signal processing equip
ment. is Invariably designed for operating the plant rather than for protection..  
Inadequate control demands that corrections =ast be made in the equipmuent to 
allov operation, burt inadequate protection equipment may be discovered only 
after their need. during an accident. Mixing of the two systems as allowed 

* by this criterion diverts design attention from the requirements of protection 
to those of operation. Such mixing also increases the probability that pro
tection will be-lost as the result of a failure in the control system that.  
initiates the accident requiring protection.

The basic .justific'ation for independence of protection and operation 
* systems, in our opinion, is the relative ease with which .the protection func

tion can be assured. w ith idpnec, and. the great difficulty of realizing 
such assurance with interdependence. We'believe it -is easier- to separate the 
systems than to assure that their interactilons are harmless. We believe it 

* i's easier to maint~ain independence than to'insure, for the lifetime of the 
plant, that deliberate changes or inadvertent alteration of the operation.  

* system will not adversely affect the protection function.  

The dismal List of accidents caused. by design errors, and. the much larger 
list, of design errors caught before they, caused accidents, lead us to believe 

* that design errors will continue to occur. We believe further that indepen
dence of operation and protection, is. one of the best defenses against the 
possibility *that a design error may cause an unprotected accident.  

It may be possible that for some combinations of protection and opera
tion,- instruments no conceivable failure of the operation function involved 
can result in a situation requiring action of the protection function involved.  
To the extent that this can be proved., both initially and throughout reactor 
lifetime, the particular interdependence could. be acceptable. A hypothetical 
example is the instrumentation used.-to measure and control the pressure of a 
sealed. containment enclosure. The- operation function is used principally to 
provide a pressure differential between the inside of the containment and 
-the outside, and. thus to provide a means for surveillance of the leaktage rate.



* -5 

• The protection function might be to initiate reactor shutdovns emergency 
Y cooling, and isolation of process piping if a rise in containment pressure 

-. should indicate the presence of a serious leak of potentially radioactive 
.. .fluids. It might be demonstrable that no failure whatever of this instru
. •mentation could induce a substantial leak of radioactive fluid, in which 

* case no real interdependence of operation system and protection system would 
"in fact exist.  

"The basis of the above example is the impossibility that failure of the 
"operational function or equipment could ever, under any circumstances, lead 
to a-situation where the protection function would be needed. Therefore, 
sharing of equipment (common elements) between the protection system and the 
operation system.could not lead to interaction between the two systems. It is difficult to prove conclusively this lack of functional interaction. more difficult is the problem of ensuring that this Xack of interaction can and 
"will be maintained throughout the life of the. plant. Operators are not de
signers; operators in charge of the plant at-the end of its 0-year life are 
not the ones who ma*y have discussed protection problems with the designers 
at the beginning. Subtle considerations are apt to be forgotten or ignored.  
It Is easy to forget that plant protection was originally based on the im
possibility that failure of certain operatibn instruments -could. result in a 
need for protection-system function.  

Criterion 24, - Emergency Power for Protection Systems 

Design requirements related to power supply include consideration of 
both Criteria 24 and 26. There is an anomaly here in that Criterion 24 per
nits the protection system to requite power to provide protection, vhereas 
Criterion 26 requires the system to fall into a safe. or tolerable state on loss of power. To the extent that Criterion 26 cam be met, alternate power 
sources become an economic or operational consideration rather than being 
deeded for safety.  

Criterion 25 - Demonstration of Functional Operability of Protection Systems 
* i 

We agree with the intent of this criterion but suggest that the wording 
be changed to state "... demonstrate *that no failure causing a reduction 
of redundancy . . rather than " demonstrate that no failure or loss of redundancy . $Some systems may have extra elements whose failures 
do not reduce the redundancy claihed for the system.  

Criterion 26 - Protection Systems Fail-Safe Design 

This criterion places a requirement not onlY on the protection system 
but on the plant as well. For example, a plant design could be such that 
"operation of the protection mechanism when not needed vould .be highly undesirable. (An-illustration is the closure of the steam stop valves in a
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""BR.) Criterion 26 requires the plant to be able to accept operation of the 
" protection-system when not needed. We believe this is a good objective and 
we support this criterion.  

"*.; Section V - Reactivity C6ntrol 

1. The title'of this section should be "Reactivity Control for Reactor 
Shutdown".  

- 2. This group of criteria should distinquish more clearly between 
functions of reactivity control; nameiy, the dynamic reactivity 

. reduction process and the static holddown functions. The first 
A function must be performed at such times as in power transients 
A and loss-of-coolant accidents with the objective of preventing exceeding "acceptable fuel damage limits" referred to in Criteria 

28 and 29. Margins expressed in terms of shutdown parameters 
are inappropriate and inadequate for the dynamic function.  

The reliability with which each function must be carried out 
. depends upon the seriousness of the consequences of failure of 

that function.  

"Criterion 27 - Redundancy of Reactivity Control 

This criterion is not clear. It does not state vhether the two reacti
vity control systems (1) should both be capable of .both increasing and 

. decreasing reactivity for operation, or (2) should both be capable of fast 
shutdown, or (3) should one be for fast shutdown and one for holddown. We 
recommend that the word "shutdown" be substituted for "control" in this 
"criterion. These systems should also meet the requirements of Criteria 28, 
29, 30, 31, and 32.  

Criteria 28, 29, and 30 taken together indicate that one of the shutdown 
.* systems is not required to cope with positive transients and is essentially 

* a method of obtaining reactivity holddown capability. However, reactors 
that must be shut down rapidly to allow the containment system to function 
"need two separate and fast shutdown systems. k single fast or "primary" 
shutdown* system together with a "holddown", or slow, "secondary" shutdown 
system is not satisfactory in this case.  

Criterion 29 - Reactivity Shutdown Capability 

As stated in our comments on Criterion 27, some reactors require a shut
down to allow the containment to function. In such cases, -this criterion I °
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should require that two shutdown systems be applied. Each such system should 
be capable of preventing an unacceptable situation%.  

S"This criterion carries a reference to shutdown margin. that could well 
4 be made a separate criterion as the shutdown requirements are a function of 

the number of rods, reactor operating conditions and function desired (e.g..  
"reduction of nuclear power level or holddovn of the subcritical reactor).  

S..Although we have not addressed ourselves to these conditions in detail, we 
; believe that a margin. much greater than the worth of the most effective con
.... troll.rod is needed for reactors having many rods.  

Criterion 30 - Reactivity Holddovn Capability 

In cases requiring the reactor to be shut down in order to achieve con
tainment, two of these systems should be required. See comments on Criteria 
ST sAd 29.  

l. Criterion 31- Reactivity Control Systems Malfunction 

This criterion should be expanded to include all failures of the plant 
operating system that are capable of increasing reactivity. In particular 
this criterion should not be limited to the unplanned withdrawal of only 
one control rod since a failure of the control rod operating system may not 
be restricted to the withdrawal of only one rod. All failures that may 

: :;affect the performance of the control rod operating system must be considered.  
: •Of a more general nature, al failures that can introduce reactivity in

creases must be considered. In addition to control rods, there are coolant 
temperature changes, and perhaps even void effects that need analysis.  

Criterion 33 - Reactor 'Coolant Pressure Boundary Capability 

"We agree vith the intent of the criterion but it is not clear what is 
meaint by "positive mechanical means" for preventing a rod ejection. A defi
nition is needed.  

Section VII - Engineered Safety Features 

W With the exception of reactor shutdown systems, all other engineered 

safety features are discussed in this section. These are: emergency power 
system, emergency core cooling system; containment enclosure system, contain

.->' ment pressure-reducing system (including containment heat removal), and air 
.. cleaning systems.  

For each of these systems, there should be criteria for design of the 
* system-and their components us -yell as criteria for testin+g and inspection.
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The objective of these criteria would be clearer if each system were treated 
in separate subsections and the criteria for each were set up in parallel 

S.form. Thus, there would be criteria for the inspection and testing of 
• ."emergency power system (now covered in only Criterion 39) as well as the 

,. inspection and testing criteria for the other engineered safety features.  
Criterion 52, "Containment Heat Removal Systems," would be grouped with 
"Criteria 58-61 with which it is generally associated. Such a rearrangement 
raises questions on. other points of apparent inconsistency, e.g., ,Criterion 

• "60 is seen to be but a special case of Criterion 61, etc.  

Criterion 37 - Engineered Safety Features Basis for Design 

Again a definition of engineered safety features is necessary. For ex
ample, if the scram must work in order that the containment not be over
stressed, then the scram system must be considered part of an engineered 
safety feature.  

Criterion 38 - Reliability and Testability of Engineered Safety Features 

We agree with this criterion. However, its title and inclusion in 
Section VII, both of which pertain only to engineered safety features, does 
not reflect its more general applications which include "inherent" as well 
.as "engineered safety features". It would more appropriately be included in 
Section I.  

* " riterion 39 - Emnergency Power for Engineered Safety Features 

"""A difficult point in the application of this criterion is that of re
dundancy in the offsite power system. For example, a plant failure that 
results in shutting off the electric generator driven by the reactor could 
produce the less of all offsite power. The probability of this consequential 
Loss of offsite power varies widely as a result of changes in the power 
system and of variations in. power system load. As a result of this wide 

: ". variation in the reliability of offsite power, ve. recommend that this cri
• terion require that redundant and independent onsite. power system be *re

ouired such that onsite power alone be capable of supplying the needs of 
S. the engineered safety features after a failure of a single active component.  

"in the onsite pover system. We do not believe that the offeite power is 
• '.really independent of the power from a main generator operated from the 

reactor to be safeguarded.  

Criterion 40 - Kiisile Protection 

* Analysis shall be made to show that fragments and components that could 
* be ejected from highly pressurized system's rotating equipment would not
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impair the function of an engineered safety feature. Typical missiles re

." 'quiring analyzes are such items as primary system valves, flanges, instriunen

tation, etc. When rotating equipment 's not completely contained', such as 

in a concrete vault, a missile map shoul. be provided for rotating equipment 

(e.g., main turbines, pumps, etc.) 

SCriterion 4l - Engineered Safety Features Performance Capability 

We agree with this criterion as far as it goes. In particular the de

tailed requirements for the emergency core cooling system as contained in 

"Criterion 4k illustrate the desired amplification (but for that system only).  

Thus, it could be generalized and added to Criterion 41 as follovs: "The 

. performance of each engineered safety feature shall be evaluated conserva

• .tively in each area of uncertainty. The systems shall not share active 

corponents and shall not share other features 6r components unless it can 

be'demonstrated that (a) the capability of the shared feature or component 

to .perform its required function can be readily ascertained during reactor 

operation, (b) failure of the shared feature or component does not initiate 

a loss-of-coolant accident, and (c) capability of the shared feature or 

component to perform its required function is not impaired by the effects 

of a loss-Of-coolant accident and is not lost during the entire period 

this function ii required following the accident." 

Criterion 42 - Engineered Safety Features Components Capability 

We see no need to limit this criterion to the loss-of-coolant accident 

* "•and suggest that . • "by, the effects oar a lots-of-coolant aLcident" be 

changed to read "the effects of the accident for which the function is 

* ."required." 

"Criterion 43 - Accident Aggravation Prevention 

It is not obvious vhat purpose this criterion is intended to serve. If 

something specific is in mind here it should be stated, i.e., are we. worried 

about the core becoming critical again, or inducing A thermal shock, etc.  

"Perhaps this- should not even appear here bmt be in the general discussion.  

-. Criterion 4 - Emergency Core Cooling Systems Capability 

"As noted in the dilcussion on Criterion I1, ve would restrict this 

. criterion to .the first two sentences (having already included the remainder 

of this criterion as a general requirement in Criterion 41). However, as 

-e interpret the intent of these sentences, each of the two emergency cooling 

,systems should cover the whole range of pipe break conditions up to the
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maximum. To make this point clearer, it might be better to rephrase the 
second sentence defining the cooling system requirements as follows: "For 
each size break in the reactor coolant pressure boundary, including the 
double-ended rupture of the largest pipe, at least two emergency core 
cooling systems, preferably of different d.esign principles and each with 
a capability for accomplishing abundant emergency core cooling, shall be 
provided." 

Criterion 4,8 - Testing of Operational Sequence of Emergency Core Cooling 
Systems 

We agree with the intent of this criterion and suggest that in addition 
to "the transfer to alternate power sources" the operation of the reactivity 
control system (which must shutdown the reactor and then provide holddown 
in the cold condition after the loss-of-coolant iccident) should be mentioned.

Criterion 49 - Containment Design Basis

k�,.
We agree with the intent of this criterion but feel that the following 

need some elaboration:

Line 10: "Considerable Margin" should be defined in some manner.  

Line 13: What degree of failure of the'emetgency core cooling system 
is assumed? 

Criterion 50 - NDT Requirement for Containment Material 

This criteria needs further clarification. The temperature of the steel 
members in question under normal operating and testing conditions should be 
defined, i.e., the temperature of the component when the ambient temperature 
is at its lowest recorded (or perhaps expected) value. Furthermore, the 
requirement of NDT + 300 F has no meaning in the eyes of the stress analyst 
although it has found some iusage. 'This temperature is half way between EDT 
and FTE and unless there is adequate Justification of which ve are unaware, 
ve recommend using EDT + 600 F which defines the transition, e.g., tempera
ture at which cracks von't propagate at stresses less than yield.  

Criterion 51 - Reactor Coolant Presdure Boundary Outside Containment 

The intent of this criterion is not clear. It would appear that Criterion 
53 which requires redundant valving would also cover reactor containment 
coolant boundaries outside containment. If, however, it is intended to re
.quire extensions of the containment, it should be specifically stated. In

"1 

. J
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". iany event *. • delete "appropriate" and "as necessary" in lines Iiad5 

".L and the entire last sentence fhich begins, "Determination of s • These 

Fvords do not woterday contribute to the sense of the statement ofe he 

criterion and therefore shou1d be omitted..  

.*. Criteria 56, 55. and 56 - Containment Leakage Rate Testing, Containmeht 
"s c o i Periodic Leakage Rate Testing, and pnrovistons 

r i. sfor Testing of Penetrations 

t: ollodng the r ords "design pressu.re" it is suggested that "defined by 

done Criterion I19" be inserted.

• Criterion 56 

This criterion is not sufficiently inclusive. The types of penetrations 

ohich should be tested should OT be litmted to the tio that are mentioned, but 

h for instance should also include electrical penetrations and piping penetrations 
"" that do not require expansion Joints. The penetration testing is usually.  

shall done at greater-than desgtn pressure. ..  

.. Criterion 66 - Prevention of Fuel Storage Criticality 

We do not understand the imo plication of "or processes" at the end of 

* the first sentence, nor do pe believe that it is practical to depend upon 

" procedurl controls to prevent accidental criticality in storage facilities 

iof poer reactors. e enge, the last sentence of this criterion should be 
•changed to read as follows: "Such means as geometricel-y safe configua~tions 

""f shall be used tor insure that criticality cannot occur." 

s Criterion 67 - Fuel and Haste Storage Decay Heat 

-'-;"To the extent that removal of decay heat is a function necessary to 

.:;.prewent escape of fission products, decsy heat remova, systems should 

"'* be designed to the same requirements for redundancy, inspectability, and 

-•":•testability as engineered safety features on reactors° *This should inclu~de 

... : facilities for supplying additional coolant fluid in the event of accidental 

S"~loss.•

..


