
Official Transcript of Proceedings 

NUCLEAR REGULATORY COMMISSION 

Title: 

Docket Number: 

Location: 

Date: 

Work Order No.: 

10 CFR 2.207 Petition Review Board 
RE Samuel Miranda 

(n/a) 

teleconference 

Wednesday, March 29, 2017 

NRC-2987 

NEAL R. GROSS AND CO., INC. 
Court Reporters and Transcribers 
1323 Rhode Island Avenue, N.W. 

Washington, D.C. 20005 
(202) 234-4433 

Pages 1-44 



1 

1 UNITED STATES OF AMERICA 

2 NUCLEAR REGULATORY COMMISSION 

3 + + + + + 

4 10 CFR 2.207 PETITION REVIEW BOARD (PRB) 

5 CONFERENCE CALL 

6 ~ 

7 SAMUEL MIRANDA PETITION 

8 + + + + + 

9 WEDNESDAY 

10 MARCH 29th, 2017 

11 + + + + + 

12 The conference call was held, Mike King, 

13 Chairperson of the Petition Review Board, presiding. 

14 PETITIONER: SAMUEL MIRANDA 

15 

16 PETITION REVIEW BOARD MEMBERS 

17 MIKE KING, Chairperson of the Petition Review Board 

18 JOSH BORRONEO, Reactor Systems Engineer, Reactor 

19 Systems Branch. 

20 ERIC OESTERLE, Chief of Reactor Systems Branch, 

21 Division of Safety Systems NRR 

22 KERRI KAVANAGH, Chief of Quality Assurance, Vendor 

23 Inspection Branch 

24 DAVID CYLKOWSKI, Office of the General Counsel 

25 

(202) 234-4433 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

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



2 

1 NRC HEADQUARTERS STAFF 

2 JIM KIM, 2.206 Petition Coordinator, Office of Nuclear 

3 Materials Safety and Safeguards 

4 NRRKEBIN HSUEH, Chief of Licensing Processes Branch 

5 DAVID CYLKOWSKI, Office of the General Counsel 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

(202) 234-4433 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

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



3 

1 P R 0 C E E D I N G S 

2 1:17 p·.m. 

3 MR. KING: All right, thanks. Welcome to 

4 the meeting regarding the 2.206 petition submitted by 

5 Sam Miranda. I'd first like to share some background 

6 on our petition process. Section 2. 206 of Title 10 of 

7 the Code of Federal Regulations describes the petition 

8 process. The primary mechanism for the public to 

9 request enforcement action by the NRC in a public 

10 process. 

11 This process permits anyone to petition 

12 the NRC to take enforcement-type action related to NRC 

13 licensees or licensed activities. Depending on the 

14 results of its evaluation, the NRC could· modify, 

15 suspend or revoke an NRC-issued license or take any 

16 other appropriate enforcement action to resolve a 

17 problem. The NRC staff guidance for the disposition 

18 of 2.206 petitions request is contained in our 

19 Management Directive 8.11, which is publically 

20 available. 

21 The purpose of today's meeting is to give 

22 the Petitioner an opportunity to provide any 

23 additional explanation or support for the petition 

24 before the Petition Review Board's initial 

25 consideration and recommendation. This meeting is not 
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1 a hearing, nor is it an opportunity for the Petitioner 

2 to question or examine the PRB on the merits or the 

3 issues presented in the petition request. No 

4 decisions regarding the merits of this petition will 

5 be made at this meeting. Following this meeting the 

6 Petition Review Board will conduct its internal 

7 deliberations, and the outcome of the internal meeting 

8 will be discussed with the Petitioner. 

9 The Petition Review Board typically 

10 consists of a chairman, usually a manager at the 

11 senior executive service level at the NRC. It has a 

12 petition manager and a PRB coordinator. Other members 

13 of the board are determined by the NRC staff based on 

14 the content of the information in the petition 

15 request. The members have already introduced 

16 themselves. 

1 7 As described in our process, the NRC staff 

18 may ask clarifying questions in order to better 

19 ·understand the Petitioner's presentation and to reach 

20 a reasoned decision whether to accept or reject the 

21 Petitioner's request for a review under the 2.206 

22 process. I'd like to summarize briefly the scope of 

23 the petition under consideration and the NRC 

24 activities today. 

25 On January 25th, 2017 you submitted to the 
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NRC a petition under 2. 206 regarding Westinghouse 

Electric Company in which you requested a number of 

actions .. Specifically, first publish a generic 

communication exam we provided a generic 

letter, to inform licensees of programmatic advice 

contained in Westinghouse Nuclear Safety Advisory 

Letter,· called for short NSAL for short. 

Second, to revise applicable center view plans to 

alert NRC reviewers to licensees' implementation of 

certain unacceptable i terns of revise from Westinghouse 

NSALs. 

Require - - - third, require Westinghouse to 

submit all of its NSALs to the NRC for information and 

review. Fourth, require Westinghouse to make the 

applicable NSAL retractions and revisions, and file 

relevant part 21 reports. Fifth, require Westinghouse 

to copy the NRC in its distribution of future NSALs. 

Sixth, fine Westinghouse an amount 

sufficient to reimburse NRC taxpayers from money spent 

on review of license and member req~ests that were 

based on faulty advise contained in Westinghouse 

NSALs. And seventh, fine Westinghouse an additional 

amount as penalty for longstanding, continuing 

deception. 

On February 1st, the petition manager 
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1 contacted you to discuss the 10 CFR 2.206 process, and 

2 to of fer you an opportunity to address the Petition 

3 Review Board, You requested to address the board in 

4 person prior to its initial internal meeting to make 

5 the initial recommendation to accept or reject the 

6 petition for review. As a reminder for the following 

7 participants, please identify yourself if you make any 

8 remarks, as this will help us in the preparation of 

9 the meeting transcript that will be made publically 

10 available. Thank you, and Mr. Miranda, I'll turn it 
\ 

11 over to you to allow you the opportunity to provide 

12 any information you believe the PRB should consider as 

13 part of this petition. You have forty minutes. 

14 Thanks. 

15 MR. MIRANDA: Thank you, Mr. King. I 

16 appreciate the opportunity to come and address the 

17 Petition Review Board. First I'd like --- I'd --- I'd 

18 like to point out that yes, this petition was filed on 

19 January 25th, 2017, not in March of 2014. 

20 And I will not --- I will not read the 

21 \ petition to you. Everything I have to say today is 

22 going to be supplemental. I trust that you've read 

23 the petition. It's --- it's 22 pages long. 

24 MR. KING: I do have a quick question. 

25 The opening comment about March of twenty --- did I 
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1 state that somewhere in my remarks? 

2 MR. MIRANDA: :tt was 

3 MR. ROWLAY: I did. 

4 MR. KING: Oh, I'm sorry. Okay. Sorry 

5 about that. Go ahead. 

6 MR. MIRANDA: As long as you have it 

7 correct. 

8 MR. KING: Okay. 

9 MR. MIRANDA: I will first --- first 

10 of all, I would like to make a couple of 

11 administrative comments. One is that this petition is 

12 added to Adams just two days ago, March 27th. So I 

13 trusted you've had it --- at least the people in the 

14 public have had a chance to look at the petition since 

15 two days ago. 

16 And as far as the notice of the meeting is 

17 concerned, there was no there was no telecom 

18 contact information in the notice. And I contacted 

19 the project manager, Ekaterina Lenning and --- about 

20 this, and she sent me an email that said this --- this 

21 is the template that the NRC follows. And there is a 

22 --- there is a --- a note there that if you want a 

23 phone number and contact information, should contact 

24 her. This is a copy of her email. 

25 
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1 Because they really schedule --- I printed it out. 

2 You have --- I just have the first two pages. Just 

3 about every meeting on the schedule has teleconference 

4 information, except this one. Let the record show 

5 that I've handed copies of both to the chairman, Mike 

6 King. 

7 MR. KING: Thank you for that. 

8 MR. MIRANDA: As far as my background is 

9 concerned, that's in attachment A of the petition. 

10 Very briefly, I will say that I have 25 years of 

11 experience working at Westinghouse in the analysis of 

12 accidents, the type that is described in the petition. 

,13 I also have 14 years of experience working with th~ 

14 NRC in the React Assistance Branch reviewing analyses 

15 of the type that's described in this petition. 

16 And this petition itself concerns a couple 

17 of NSALs, Nuclear Safety Advisory Letters, as 

18 Westinghouse calls them, which are communications from 

19 oh, by the way, if at any time you have a 

20 question, feel free to interrupt me and ask. These 

21 are communications that Westinghouse sends to its 

22 customers regarding various issues. Sometimes 

23 licensing, sometimes technical, sometimes ana.lysis. 

24 And they --- then over, maybe --- I guess --- I guess 

25 about a dozen or so per year. I haven't seen --- I 
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1 haven't them all. The NRC is not privy to these 

2 communications. They're between the Westinghouse and 

3 its customers. 

4 And the reason I bring this up is that 

5 when I was working at the NRC as a reviewer, 

6 occasionally I will see such NSALs referenced in 

7 licensed amendment requests, and in that case I was 

8 able to request them as part of the RAI process and 

9 receive them. And when I did, I kept a file of them 

10 and entered them into Adams when appropriate. And I'm 

11 reflecting specifically to one particular NSAL, number 

12 93-13, the number indicates it was issued in 1993 ---

13 actually it was towards the end of '93 --- concerning 

14 the analysis of the inadvertent ECCS actuation 

15 ECCS, Emergency Core Cooling System actuation. 

16 This is considered a relatively frequent 

17 event, otherwise known as an Anticipated Operational 

18 Occurrence, AOO. AOOs are defined in 10 CFR 50, 

19 appendix A, and they are defined as events that can be 

20 expected to occur one or more times during a plant 

21 year of operation. And this this NSAL was sent 

22 out to 3 O clients. And it probably an equal 

23 number of plants overseas. 

24 This is information probably that you 

25 won't get from other people, because this --- this 
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1 draws on my experience --- four decades of experience 

2 with Westinghouse and the NRC. Particular plants that 

3 are listed in this NSAL are plants that have employed 

4 charging pumps in their ECCS designs. And these 

5 charging pumps are capable of pumping water into the 

6 Reactor Cooling System, the RCS, at nominal pressure 

7 --- that would be 2250 psi. And they are capable of 

8 pressurizing the Reactor c,oolant System up to the 

9 opening of the pressurizer, power operator release 

10 valves, which is 2350 psi. 

11 And they can continue if necessary to 

12 pressurize the Reactor Cooling System up to 2500 psi, 

13 which would be opening set point for the pressurizer 

14 safety valves. And they can go further. They can go 

15 up to about 2600 --- or 2650 psi. But not --- not as 

16 high as 2750 psi. 2750 psi is the safety limit for 

17 the Reactor Cooling System pressure, that would be 

18 about 110 percent of the Reactor Cooling System 

19 designed pressure. These pumps cannot go that high. 

20 The reason I mention this is because in 

21 the Accident Analyses presented in Chapter 15 of the 

22 final Safety Analysis Report of plants such as these 

23 cited in --- in the NSAL, they have to meet --- for 

24 this type of accident, there are three criteria that 

25 have to be met. The first is that the Reactor Cooling 
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1 System must not be over-pressurized. Meaning that the 

2 Reactor Cooling System does not go above 2750 psi. 

3 And I would say without exception from the 

4 NRC analyses I've seen, these analyses are presented 

5 in the Final Safety Analysis Report, which indicates 

6 to me there is a I don't know, maybe a 

7 miscommunication or a lack of understanding to 

8 demonstrate that this criterion is satisfied. All 

9 that is really necessary is a note, a one-line note in 

10 the FSAR that says the pumps involved in this case 

11 just can't get that high, but nevertheless to do the 

12 analysis. 

13 The second criterion is that there must 

14 not be any fuel damage. And the fuel damage is 

15 indicated by the DNB ration, Departure from Nuclear 

16 Boiling. The lower D-R --- D-N-B-R --- the lower that 

17 that number is, the worse it is. Eventually, if you 

18 get to a value of 1.0, it means that the reactor's 

19 fuel has reached a departure from Nuclear Boiling 

2 O Condition, which is taken to mean in Accident Analyses 

21 that the fuel cladding is damaged. 

22 So a high value for DNBR is good. And for 

23 the particular accident I'm discussing, the 

24 inadvertent ECCS actuation, the first thing that 

25 happens when this actuation signal is received by the 
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1 ECCS is that the reactors trip. It's part of the 

2 actuation sequence. The reactor is tripped 

3 immediately. Nevertheless, applicants in their FSARs 

4 dutifully perform DNB analyses. And invariably they 

5 show that the DNB ration does not drop below its 

6 initial value. 

7 Well, that's to be expected. The 

8 reactor's not producing any power. How could it 

9 possibly damage the fuel? In this case, instead of an 

10 analysis, a cognizant analyst or applicant would 

11 simply state that. There is no DNB occurring. There 

12 is no fuel damage because the reactor's not generating 

13 power. So we see a lot of --- I've --- I've seen a 

14 lot of these analyses as well. 

15 But the --- the criterion that is --- that 

16 is a particular interest in this petition is the third 

17 criteria. This is the one that requires a reactor 

18 plant design to be configured such that no AOO would 

19 be allowed to develop into a more serious accident 

20 without some other independent fault occurring. And 

21 this is an important criteria, and it's very hard to 

22 beat in some cases. 

23 This is the criteria that protects the 

24 classification of events that was established since 

25 1973, where --- wherein the more frequent accidents 
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1 are required to produce no damages no serious 

2 damages. And the more rare events, such as the Loss 

3 of Coolant Accident, for example, the Design Basis 

4 Accidents. They can produce some damage. 

5 So it goes --- it goes without saying that 

6 when you're designing a nuclear plant, it must be in 

7 a sense full tolerant of frequent events, such as the 

8 inadvertent ECCS actuation. It's the second most 

9 frequent event after an unnecessary reactor trip. If 

10 such an event occurs, the nuclear plant should be able 

11 to deal with this with, at most, a reactor shut down. 

12 And this is in my petition. I'm referring 

13 to a --- a plot. Actually, if I can find it here. 

14 Maybe it's not in here. Maybe it's --- here it is. 

15 It's on page 06. And this plot shows the relation of 

16 --- of specializer pressure increases from 2300· to 

17 about 2800. There's a plot of pressurizer relief rate 

18 in pounds per hour. And this is steam release rig --

19 this is the design release rig for these valves. And 

20 it shows one pressurizer power operated rel'ease valve, 

21 which is rated at about 210,000 pounds per hour of 

22 steam, and it's opening set point of 2350. 

23 And in the same plot we have another line 

24 that shows three pressurizer safety valves opening at 

25 their --- at their set point --- opening set point of 
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1 2500 psi. On the same plot we have a --- a vertical 

2 red line at 2400 psi. Twenty-four hundred psi is the 

3 high pressurize or pressure reactive to set point. 

4 So what this plot shows it that we have an 

5 AOO the the inadvertent opening of an ECCS, an 

6 inadvertent actuation of ECCS occurring at nominal 

7 pressure, 2250 psi, and it would cause eventually, 

8 when the pressurizer pressure reaches 2350, the power 

9 operator release valves would open. In this case I 

10 have only one shown, because that's all it takes. One 

11 --- one power operator release valve is all that is 

12 necessary to keep the reactor from tripping and to 

13 keep the safety valve from opening. 

14 Okay, so everything to the left of this 

15 red line --- everything to the left of 2400 psi would 

16 be considered the domain in which AOOs would be 

17 occurring because the requirement is, and this 

18 requirement, which all licensees have have 

19 committed to abide by, to --- to meet, the requirement 

20 is that the that an AOO must - - - shall be 

21 accommodated by --- and these are words out of the 

22 American Nuclear Society Standard, which is referenced 

23 in in FSARs, which is the basis of the 

24 analyses --- which is the _basis for the NRC issues 

25 operating licenses. 
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This requirement, which dates back to 

1973, says AOOs shall be accommodated by at most a 

reactor shut down. So if you get to 2400 psi, if you 

get above that pressure, if you go to the opening set 

point of the pressurizer safety valves, then you're --

then you've already violated the third design 

requirement, the one that says you cannot allow an AOO 

to become worse without another event occurring 

independently. 

So what do and this is --- this is 

interesting because I've seen I 've seen many 

analyses wherein licensees, applicants go to g'reat 

lengths to show that in these cases they can --- they 

do not reach the pressurizer safety valve opening set 

point. However, Westinghouse in their NSAL says well, 

if you need to, you can use the pressurizer safety 

valves. And at least one --- one licensee, Exelon, 

has chosen to apply this --- this strategy. 

However, Westinghouse also says in their 

NSAL that care must be taken to --- to qualify the 

safety valve for water relief. And this is difficult 

because at the conditions under which the ECCS is 

actuated at nominal conditions, the water that -- if 

it relieved through the safety valves would be 

relatively cold. And it --- it's --- has not yet been 
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1 shows that such cold water going through pressurizer 

2 safety valves will - - - will be handled satisfactorily. 

3 That is, the valves will not be damaged. 

4 All of this, by the way, is irrelevant. 

5 I just wasted a lot of time telling you something 

6 that's irrelevant because if you' re opening the safety 

7 valves, you've already violated the criteria. Using 

8 using the safety valves as a mitigation strategy 

9 for an AOO is just not acceptable. Despite what 

10 Westinghouse says in their NSALs and despite what 

11 Exelon has said in their own FSAR for the Byron and 

12 Braidwood plants. It's just --- it's a --- it's a 

13 matter of circular reasoning. Now this is not 

14 this is not at all technical. This is logic. 

15 Westinghouse in their NSAL also makes an 

16 interesting statement --- among others. Let me see if 

. 17 I can find it here. Westinghouse says, it's because 

18 of the water release as an ECCS flow, the magnitude of 

19 the leak will be less than or equivalent to that of 

20 the ECCS. That is, operation of the ECCS maintains 

21 RCS inventory during the postulated event and 

22 establishes a magnitude of the subject leak. This.is 

23 in Westinghouse's NSAL 93-13. And this, by the way, 

24 I've seen in LARs submitted by a number of applicants, 

25 including Exelon, and the Byron and Braidwood plants. 
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1 In fact, it's in Exelon FSAR revision 15, dated 

2 December 2014. This statement. 

3 What this statement says, in ef feet - - - in 

4 effect that the Reactor Coolant System is a coffee 

5 cup. I'm going to use a --- an analogy here of a 

6 coffee cup. You pour in coffee into this cup and you 

7 keep pouring it in and pouring it in until the cup 

8 overflows and water flows from the cup in~o the saucer 

9 and the flow of coffee from the cup into the saucer is 

10 exactly matched by the flow of coffee coming out of 

11 the coffee pot. Therefore, the flow into the cup is 

12 exactly equal to the flow out of the cup. The flow 

13 into the RCS from the ECCS system is matched by the 

14 flow out of ECCS through the pressurizer release 

15 valves. 

16 Now, this i~ not true. And this has been 

17 around now since 1993 and it's been --- I can see that 

18 it's been used as recently as 2014. This is not true. 

19 You're Reactor Coolant System is a pressurized closed 

20 system 2250 psi --- actually, 2350 or 2500 psi --- and 

21 the flow coming through the pressurizer safety valves 

22 or release valves is going to be determined by 

23 critical flow. It's going to be based upon the 

24 pressure difference between the Reactor Coolant System 

25 and the downstream pressure, which would be the 

(202) 234-4433. 
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1 continued pressure. It's quite a big pressure plot. 

2 And there is another plot in the --- in 

3 the petition on page nine which shows a comparison of 

4 the water flow coming out of two open Power Operated 

5 Relief Valves compared --- and which is compared to 

6 the flow going into the Reactor Cooling System from 

7 the ECCS. And after pressure ranges that we' re 

8 interested in above 2000 psi, the flow coming out of 

9 the Reactor Coolant System is about triple the flow 

10 that is going in. 

11 The --- the importance of this statement, 

12 I --- the reason I think that Westinghouse is saying 

13 this in their NSAL in - - - in their effort to help 

14 their customers try to meet this this design 

15 requirement. What you' re saying basically is well, if 

16 the flow coming out of the Reactor Coolant System is 

17 matched by the flow that's going in from the ECCS, 

18 then what we' re dealing with here is no worse than the 

19 leak. 

20 So, if you open the Power Operator Release 

21 Valves, and pass water through them, damage them, and 

22 they stick open, the most --- the most you could lose 

23 through these valves is whatever you didn't put in 

24 through the ECCS. There's nothing wrong in the leak. 

25 Therefore you --- you've met the Design Requirement. 
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1 The accident has not gotten any worse. 

2 And at the end, let --- if this is true, 

3 then that is the end of the Chapter 15 analysis. 

4 There's no need to go any further. But it's not true. 

5 And this is Fluid Mechanics 101. So we have two 

6 reasons here --- two pieces of advice from --- from 

7 Westinghouse to their customers that defy the laws of 

8 nature and disregard simple rules of logic. 

9 There are other statements in here that 

10 - I don't want to read you the entire petition. I 

11 don't want to waste the time I have here for that. 

12 But this is --- this is another important thing that 

13 that is in the Westinghouse NSAL. So this is 

14 this is right off front. Page one of the NSA~. 

15 It says Westinghouse is unable to 

16 determine whether a defect causing a substantial 

17 safety hazard or failure to comply resulting in 

18 substantialized safety hazard is just because 

19 sufficient · plant-specific information is not 

20 available. Under 10 CFR, part 21, if Westinghouse 

21 determines it has obtained sufficient information 

22 available to provide the capability to perform an 

23 evaluation, then Westinghouse must inform affected 

24 licensees of this determination. 

25 So this NSAL, which gives licensees ~--
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which gives their customers several different options 

in in the seemingly helpful helpful 

communication. To help them meet their their ---

their commitments to meet the Design Criteria. 

Eventually there's actually a --- a legal document 

which absolves Westinghouse of performing of 

providing a 10 CFR part 21. 

If Westinghouse is unable to determine 

whether a defect causing a substantial safety hazard. 

Well, for most of these 30 plants that are listed in 

in the petition --- and there are more plants like 

the Byron plant. In most cases, Westinghouse supplies 

the fuel for these plants. They're well aware of the 

accident analyses that were required to license that 

fuel. In some plants --- in some --- some operators 

have chosen to --- to --- purchase their fuel from 

other vendors, in which case they're responsible for 

the accident analyses. 

But really when you look at the issues 

involved here, they don't really have anything to do 

with analyses. They have to do with the operation of 

power operated relief valves that are not designed for 

water release. If --- if the operators are too slow 

in shutting down the ECCS flow that should not have 

been started in the first place, if they can't prevent 
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1 the pressurizer from filling with water and 

2 discharging water through the Power Operated Relief 

3 Valves, then the relief valves have to be assumed to 

4 fail open. -These are relief valves that are supplied 

5 by Westinghouse. 

6 They --- and really, it's a safety defect 

7 in the sense that Westinghouse, if they know that 

8 these relief valves might be called upon to operate 

9 beyond their design capabilities, they should be 

10 fixed. They should be qualified to relieve water. 

11 That's what they' re for. They' re for relief 

12 valves are there to prevent unnecessary react trips, 

13 and to prevent challenges to the safety valves. You 

14 can see that in the documentation. 

15 And relief valves are perfectly fine, as 

16 long as they release steam. They' re part of the 

17 pressurized - - - the pressure control system. The 

18 relief valves and the pressure control system. 

19 However, there are some cases -- some analyses show 

20 that the relief valves are called upon the relieve 

21 water. 

22 In those cases they have to assume if they 

23 are open - - - I· mean, they fail open they create a 

24 LOCA, a Loss of Coolant Accident, or a hole at top of 

25 the pressurizer. And this is a more serious event 
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1 then - - - then the actuation of ECCS and therefore 

2 violates the Design Criteria. 

3 So I would say, in my team, the supplier, 

4 Westinghouse, should have corrected this defect. They 

5 should have qualified these valves under warranty. 

6 This --- of course, there are ~ome plants and I think 

7 they des·erve a mention here because I think they did 

8 the right thing. There are some plants --- Diablo 

9 Canyon is onle, Salem is another, Millstone is another 

10 --- who have qualified their relief valves --- their 

11 water relief. 

12 And I believe their accident analyses, in 

13 their FSARs, they can apply the relief valves to 

14 relieve water and expect them to close properly. So 

15 I give them credit for that. And then there are other 

16 licensees, like Exelon, who I don't know why they 

17 chose to do this, but they they decided to rely 

18 upon their safety valves. And in order to use the 

19 safety valves, it is necessary to prevent the relief 

20 valves from opening. They don't say exactly how 

21 they're going to do this. But for some reason, the 

22 relief valves don't open and the safety valves do. 

23 But and when safety valves open, 

24 number one, they open too late. The accident has 

25 already violated the Design Criteria. That's number 
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1 one. And number two, the safety valves, when they 

2 open and relieve water, there are no --- there are no 

3 Exelon did not provide any test data to show that 

4 the safety valves can be expected to close properly 

5 after having to relieve water. And this is -~- and I 

. 6 mentioned this in the petition. 

7 This is a design change, by the way. It's 

8 a design --- the safety valves are designed to relieve 

9 steam. They're purpose --- their safety function is 

10 to prevent the Reactive Coolant System from over-

11 pressurizing. Once they open and release steam, they 

12 will have fulfilled their safety function. There's no 

13 requirement that they close. When the safety valve 

14 open at 2500 psi, they open during a design-basis 

15 accident. There's no requirement during a design-

16 basis accident that the accident must not be allowed 

17 to become a worse accident. What is worse than the 

18 design-basis accident? Safety valves opening, 

19 relieving steam, keeping the pressure below the 

20 Reactive Coolant System pressure limit, that --- this 

21 is what they're designed to do. 

22 But according to Exelon, for the Byron and 

23 Braidwood plants, the safety valves now open, relieve 

24 water and release steam. And they open, relieve water 

25 as many times as necessary to deal with the 
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1 inadvertent ECCS actuation. The safety valves, in 

2 other words, are being used to mitigate an AOO after 

3 the AOO has already become a worse accident. So this 

4 is a combination of well, this is circular 

5 reasoning. That's all it is. It's it's begging 

6 the question. 

7 According to --- according to Exelon, if 

8 an inadvertent ECCS actuation occurs, it starts to 

9 pressurize the Reactive Coolant System, and as it's 

10 approaching the opening set point, 2350 psi, of the 

11 Power Operated Relief Valves there appears inside 

12 Containment there's a deus ex machina. The hand of 

13 God reaches into containment and pinches closed with 

14 his forefinger and thumb the Power Operated Relief 

15 Valves so they won't open. 

16 Now the pressure otherwise the 

17 pressure will continue to increase until it finally it 

18 reaches 2500 psi and the safety valves open. And the 

19 safety valves, which are not qualified for water 

20 relief, and they can open and close as many times as 

21 it necessary without damage they perform a 

22 function for which they were not designed. 

23 Finally I would like to say - - - I know - - -

24 I think this is important. If you use that kind of a 

25 strategy, this issue of relying upon the safety valves 
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1 and not opening the - - - the Power Operated Relief 

2 Valves is --- this would be circular reasoning that 

3 you intend to use. Then when it comes time to submit 

4 a No Significant Hazards Evaluation, which is 

5 which is common in license amendment requests. 

6 There's always a No Significant Hazards Evaluation, 

7 which is performed according to the questions --- the 

8 three questions that are asked in 10 CFR part 50-92. 

9 The three questions are, have you created 

10 your new accident? Have you increased the probability 

11 of an accident that was previously analyzed? Or have 

12 you reduced the safety margin? The answers to these 

13 three questions are magically no in every application. 

14 It doesn't --- you know, they're always no. 

15 Well in this case they' re yes. Okay? 

16 Because well, if you are preventing the Power Operated 

17 Relief Valves from opening when they should at 235G, 

18 basically you' re driving the pressure up to the safety 

19 valve opening set pressure, 2500 psi. You're driving 

20 the pressure beyond the definition of an AOO. You are 

21 making --- you are creating basically a new accident 

22 with the probability of occurrence of an AOO. 

23 So you haven't --- an inadvertent ECCS 

24 actuation, or a turban trip, or a partial load 

25 rejection, or a loss of feed water, or any number of 
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AOOs that would cause pressure to increase in the 

Reactor Coolant System. If you're not using the Power 

Operated Relief Valves, all of these accidents, 

whatever probability they have --- which is fairly 

high. It's it's about one or more times per 

reactor year of operation. 

Now these accidents develop into a worse 

accident. Something higher than 2400 psi, which is 

the reactor trip set point, something higher than 

that, and it's occurring at the ARO frequencies. So 

you've increased the frequency and you've also 

you've also created a new accident. 

And finally, as far as safety margin is 

concerned, if you look at the safe --- if you say the 

safety margin is 2750 psi, which is the safety number 

--- pressurizer --- or pressure safety number, the 

RCS, the limit is 2750 psi. If you open the Power 

Operated Relief Valve, the pressurizer pressure will 

not exceed 2350. But you' re not you' re not 

allowing them to open anymore. You have to rely on 

the safety valves. They open at 2500. 

So now the the safety margin is 

reduced from 2750 minus 2350 to 2750 minus --- from 

500. It's a 37-and-a-half percent reduction in safety 

margin. 
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1 occur after the frequency of several AOOs. So this is 

2 the combined frequency of several AOOs. So it just 

3 doesn't make any sense. 

4 And all of this can be traced back to the 

5 NSALs that are issued by Westinghouse. This is advise 

6 and it's given by Westinghouse to their customers. 

7 And it's found its way into all ARs, and unfortunately 

8 past some NRC reviewers. So the --- well, you can see 

9 that by the seven demands that I'm making in this 

10 petition, basically these are --- except for the last 

11 two they are preventative in nature. I'm trying 

12 and providing these NSALs to the NRC, these NSALs are 

13 not submittals, they are for information. It would be 

14 for the purpose ·of advising the NRC reviewers what 

15 these customers are being told and --- and advising 

16 the NRC review with what kind of language to look out 

17 for, where it's coming from. 

18 But --- but this is --- would be a red 

19 flag. You see this you see this coffee cup 

20 analogy in your applicant's FSAR or licensee amendment 

21 request, it alerts you to this. And see we'll know, 

22 this is not right. And it would allow the NRC 

23 reviewers to recognize this and reject it and reject 

24 the application. _ 

25 Unfortunately some of these have gotten 
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1 through. The applications have been approved. And 

2 approved applications are very, very hard to reverse. 

3 Impossible, I would say. By the way, for your 

4 information also as a supplemental --- the thirty 

5 plants that are listed in the petition, these are all 

6 U.S. plants that received this NSAL. They're 

7 there are probably an9ther 3 o plants overseas, that 

8 have also received this. 

9 So we just just simply --- why is this 

10 relevant to the NRC? Well, from my experience at 

11 Westinghouse I know that --- you know, Westinghouse 

12 sells a plant to an overseas customer. The --- the 

13 specified reference plant, and American plant, and the 

14 customer overseas follows the licensing of the 

15 reference plant and tries to mimic that. The purpose 

16 being that a plant that they buy from Westinghouse 

17 should be license-able in the U.S. It is licensed in 

18 the U.S., so therefore, what they bought from 

19 Westinghouse does service in Spain or Yugoslavia or 

20 wherever. This would be the --- a design that would 

21 be acceptable to the U.S. regulatory requirements. 

22 In the petition, by the way --- this is 

23 not in the petition. This is just background 

24 information. Also for background information I would 

25 like to submit for the record a paper that was 
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1 presented last year, June 30th, at the Sonfork 

2 International Conference on Nuclear Engineering at the 

3 American Society of Mechanical Engineers. This was 

4 held in Charlotte, North Carolina. 

5 And the title of this paper is Strategies 

6 to Prevent the Nine Transients from Becoming Serious 

7 Accidents. And the - - - this paper is designated I CONE 

8 24, that's I-C-0-N-E 24-60472. And in this paper the 

9 author --- which is me, by the way --- lists about ten 

10 different strategies that licensees, applicants have 

11 used in the past, and only about four of them are 

12 deemed to be acceptable. And these ten strategies are 

13 taken directly out of the NSAL 93-13. 

14 I would caution you that the paper's 

15 copyrighted by ASME. I think it's okay for you to use 

16 it in the Petition Review Board. I don't know if 

17 if possible, it --- it --- if the ASME will permit it, 

18 I think it should be part of the -- the evidence for 

19 use by the others as necessary. 

20 I and also I would like to point out 

21 and this this probably will will be 

22 written to be recognized to be people with operating 

23 experience and inspectors. But the safety valves ---

24 safety valves are not a control system, they' re a 

25 safety system. And they're used during condition 3 
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1 and 4 events. These are events that do not occur 

2 during the lifetime of the plant. Maybe once - - -

3 maybe a condition 3 would· occur once. But a 

4 condition 4 event, like a feedline break, for example, 

5 would not occur during the lifetime of a plant. So 

6 these safety valves should not open at all. 

7 And I would use them in analogy here, if 

8 you look at an automobile, the Power Operated Relief 

9 Valves are the breaks. You use those every day. You 

10 break --- you break to stop for the car in front of 

11 you at the red light. You break because you want to 

12 park. You break to allow a pedestrian to cross. You 

13 break for a lot of reasons and you can do it as many 

14 times as you want. Those are the relief valves. 

15 On the other hand, the safety valves are 

16 your air bags. And the air bags open - - - air bags are 

17 deployed just once in the lifetime of the car, maybe. 

18 And now --- and now, according to Westinghouse and at 

19 least one licensee, the airbags are used just like the 

20 breaks. They're used every day. They are --- I just 

21 --- I just don't see that. 

22 At this time I could go on and on --- but 

23 at this time --- at this time I think it would be a 

24 good time to stop for questions. 

25 
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1 much have used the fort minutes anyway. So that 
" 

2 timing has worked out good. So I would like to go 

3 ahead and ask if any of the NRC staff here have 

4 questions. 

5 MR. BORRONEO: Yes, S~m, this is --- this 

6 is Josh Borroneo, Reactor Systems, do you know of any 

7 licensees who have received this NSAL and then 

8 rejected it because of reasons -that you cited here? 

9 Like, did Millstone do that? Or --- or any other 

10 plants? 

11 MR. MIRANDA: Well, this is advise. They 

12 don't --- they don't need to do this. And a lot of 

13 things in this --- in the NSAL are not --- are not 

14 applied by licensees. They choose not - - - not to 

15 accept it. After all we have to remember that 

16 Westinghouse has already absolved itself of the 10 CFR 

17· part 21 obligation. 

18 You know, in fact the first thing, right 

19 up front in in the NSAL. What we told you about 

20 this, it may or may not be significant safety hazard. 

21 We don't know. But we're telling you so that now we 

22 don't have to deal with it any more. Still, I would 

23 say --- I would say that instead of calling this an 

24 NSAL, --8-A-L, I would call it a C-Y-A-L. 

25 
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1 example, so is Salem, that have chosen to qualify 

2 their Power Operated Relief Valves. And I think this 

3 is the correct approach. There was one instance for 

4 example where Diablo Canyon was --- was attempting to 

5 qualify their safety valves for water relief. 

6 And to their credit they went to 

7 Westinghouse for an analysis and Westinghouse advised 

8 them that according to their calculations, that the 

9 water that would be relieved --- the subcooled water 

10 that would be released from those safety valves was 

11 too cold to to qualify the valves for water 

12 relief. 

13 So, P-S-E-N-G for their Diablo Canyon 

14 plant withdrew their application and instead qualified 

15 their Power Operated Relief Valves. 

16 MR. OESTERLE: Sam, this is Eric Oesterle I 

17 I have a few questions just if you're --- if you're 

18 done answering. So one of your requests was to --- to 

19 fine Westinghouse for the --- to recoup the money that 

20 the NRC spent reviewing license and amendment requests 

21 that incorporated the advice from the NSAL. Do you 

22 have a - - - do you have a - - - a handle on how many 

23 license amendment requests there might have been that 

24 --- that did that? Just for kind of scoping purposes? 

25 

(202) 234-4433 

MR. MIRANDA: That's a good question. I 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

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



33 

1 would just be guessing. I would say that I've seen 

2 - I've seen language from these NSALs appearing in a 

3 lot of - - - a lot of applications, some worse than 

4 others I think. Probably I think the worst would be 

5 the --- would be the application of the safety valves. 

6 But that took a lot of time. 

7 And for example I can --- I can say that 

8 for the recent Byron and Braidwood application in 

9 which they claimed they qualified their safety valves, 

10 and the NRC - - - NRC staff asked Byron and Braidwood to 

11 correct this as a backfit, as a compliance-based 

12 backfit. They asked them to correct this and Exelon 

13 appealed the backfit. 

14 And NRR, which issued the backfit, heard 

15 their appeal and took about five months, I think, but 

16 eventually they went back to Exelon and denied the 

17 appeal. And Exelon appealed again, this time to the 

18 EPO, which is permitted under the backfit rule. 

19 And the EPO took about a week to grant the 

20 backfit. Actually he --- he took the precaution of 

21 commissioning a study of by by so-called 

22 experts which --- he ventured in -- according to them 

23 qualified their safety valves for water relief, but it 

24 really didn't. 

25 Anyway, they took --- they, took about ---

(202) 234-4433 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

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

"" I 



34 

1 between two and three months to write their reports. 

2 There were two reports written totaling more than a 

3 hundred pages. The first report, 60 pages. But just 

4 about every - - - every safety valve study ever - - - ever 

5 conducted to qualify safety valves for water relief - -

6 

7 And by the way, for your information, 

8 tests that are conducted to qualify safety valves for 

9 water relief are conducted under f eedline break 

10 conditions, not ECCS actuation conditions. Feedline 

11 break conditions because safety valves are designed to 

12 open during feedline breaks. The temperature of the 

13 water going through those valves during a feedline 

14 break will be much higher. Okay. And even then they 

15 couldn't --- they couldn't qualify it. 

16 What I'm getting to, to your --- to your 

17 question, I figure about --- these were ten people who 

18 wrote these two reports and they worked for about two 

19 to three months. I figure that cost the taxpayers 

20 about $300,000. And in the end, whether these valves 

21 are qualified for water relief or not is irrelevant 

22 because those valves were opening too late to be of 

23 any use in demonstrating that the criterion in 

24 question, the escalation of an accident from a minor 

25 event to a serious accident, that's already been 
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I 
1 violated. So all of that work was irrelevant and 

2 wasted. 

3 And as an addendum to my - - - to my answer. 

4 I would say that probably under the circumstances the 

5 fine involved I would say --- I would insist if you 

6 want them to grant this petition, I would insist on 

7 the first five items which are, as I said, more or 

8 less productive in nature and not insist upon the 

9 fines. Because frankly I don't think Westinghouse 

10 would pay them. 

11 You pay the --- let me see --- here. I 

12 brought a couple of these. This is --- this is an 

13 article from today's Wall Street Journal. 

14 Westinghouse has filed for bankruptcy. See? Here it 

15 is. 

16 MR. OESTERLE: Thank you. 

17 MR. MIRANDA: You can have that. 

18 MR. OESTERLE: So another question that I 

19 had for you, Sam, is I think when you --- within your 

20 first five requests one of them had to do with 

21 requiring Westinghouse to submit their NSALs to the 

22 NRC for information. So assuming that other - - - other 

23 vendors also have the same sort of product for their 

24 customers, would you think that or believe that having 

25 Westinghouse submit the NSALs to the NRC for 
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1 information that that would present a competitive 

2 advantage to the other vendors? 

3 MR. MIRANDA: Yes, that's a --- that's a 

4 good point. And I dori•t think --- I don't the NRC 

5 should be discriminating here. There are GE spills, 

6 for example, that probably should also be submitted 

7 for purposes of information. 

8 MR. OESTERLE: Thank you. 

9 MR. BORRONEO: So Sam, this is Josh 

10 Borroneo again, you cite risk 2005-29 and then that's 

11 a generic communication that's related to 93. It's 

12 pertaining -- I'm sure you familiar with it. What ---

13 MR. MIRANDA: I wrote it. 

14 MR. BORRONEO: You wrote it, yes, so yes 

15 - - - you' re intimately familiar with it. So what's new 

16 and different with respect to this 2206 versus that --

17 - that risk? 

18 MR. MIRANDA: Well 

19 MR. BORRONEO: And can you talk a little 

20 bit about what, you know, if there's any new 

21 information presented? 

22 MR. MIRANDA: Well, yes actually this is 

23 a much closer examination based on more experience and 

24 then --- then was available at the time that the risk 

25 was written. The history of that risk, by the way, 
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1 goes back to February 2005 when I and my branch chief 

2 --- and I think Ekaterina Lenning was involved. And
1 

3 there was a phone call for Westinghouse to their 
( 

4 manager of Regulatory Compliance to express concerns 

5 about this NSAL. And his response was why are you - - -

6 why are you bringing this up? This is --- this is 

7 already, you know, more than a decade old. You know, 

8 what --- what concern are they --- are these to me? 

9 And so that phone call got nowhere. 

10 And so by the end of that year, 2005 

11 December 29 --- they the risk was issued. And 

12 issuing a - - - issuing a risk is is a pretty 

13 involved process. I know it took more than 2 3 

14 concurrences. But that's --- that's --- that's where 

15 it got started. And for the record I'm referring to 

16 the plot of the comparison relief rate versus delivery 

17 rate of ECCS flow. Wherein --- wherein it shows that 

18 Westinghouse's coffee cup analogy just doesn't apply. 

19 This is new, okay? This is not in the 

20 risk. And as it --- in the other plot, the one that 

21 shows that illustrates the circular reasoning 

22 involved the ---

23 

24 

25 the 2400. 
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1 MR. BORRONEO: · Twenty-four hundred. Yes. 

2 MR. MIRANDA: Right. Those are new. And 

3 also for your information this this flow right 

4 here, this --- this was not easy to get. Okay? I'm 

5 sitting t,here in my bedroom, retired guy, doing 

6 critical flow calculation using a model that was 

7 extracted from RELAP. 

8 So and --- and this --- this I think first 

9 appeared in another 2206 petition that was filed in 

10 November of last year. You have --- you've all had 

11 this for some time now. I'm sure if this was wrong, 

12 you would have told me about it. I in fact, I 

13 expect you to check it. 

14 MR. OESTERLE: Sam, this is Eric Oesterle 

15 again. I think one of the other requests that you had 

16 was to publish a generic communication to inform 

17 licensees of the problematic advice in Westinghouse 

18 NSALs. So with respect to generic communications, 

19 generic issues, I'm sure you recall that there was 

20 generic issue 70 that looked at the reliability of 

21 pores and block valves as it related ·to post CMI 

22 action item. 

23 MR. MIRANDA: Yes. 

24 MR. OESTERLE: So that --- the closure of 

25 that generic issue did - - - did include that there 
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1 would be marginal safety benefits to backf it plants 

2 that had their - - - gotten their operating licenses and 

3 construction permits prior td a certain time period - -

4 that there would be marginal safety benefit for 

5 upgrading the ports, the safety grade, and for the 

6 control systems the safety grade, etc. How does 

7 and in your your view, how does --- how does 

8 the the information presented in the --- in the 

9 NSAL 93-13 jive with that --- the conclusion of that 

10 generic issue? 

11 MR. MIRANDA: Okay, now that generic 

12 issue, when we talk about marginal safety benefit, 

13 we're --- you're using the language of backfit rule. 

14 We' re talking about a safety enhancement. And the - - -

15 what I was discussing today was a compliance statute. 

16 It was a failure of a licensee to meet its 

17 commitments. .Okay? This is not this is not 

18 enhancing safety. This is restoring safety to where 

19 it should have been when the license was issued. 

20 And I would --- I would also point to 

21 to an item of history also involving Westinghouse and 

22 it' s in the paper that I provided. In 1974 in 

23 Switzerland a two loop plant, Beznau, had a reactor 

24 

25 

trip. 1974. And this reactor trip caused the 

turbine trip, I mean. This turbine trip caused the 
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1 reactor to trip. And the --- and the increase in 

2 pressure due to the turbine trip caused the Power 

3 Operated Relief Valves to open. 

4 Now whether they released steam or water, 

5 it's not --- not known precisely. But it really 

6 doesn't matter because Power Operated Relief Valves 

7 failed --- have failed several times in the operating 

8 history. And some of them didn't even relieve water. 

9 This valve --- in this case the operators recognized 

10 that the --- they had it stuck open --- they had a 

11 stuck open relief valve. They recognized this and 

12 isolated it. 

13 Okay? And this went unreported to the NRC 

14 at the time. And I can hear Westinghouse jumping in 

15 here and saying oh, well we didn't have to report 

16 that, it was a foreign plant. Well that's true. 

' 1 7 However, two plants in the U.S. , Indian Point and 

18 Ginna used exactly the same design relief valve 

' 

19 using the same materials. 

20 And this relief valve was stuck open 

21 because it broke. It was used of cast iron yoke or 

22 something l.ike that, it broke. And then this - - - this 

23 is something the NRC should have known. And then the 

24 the response was, I guess it --- I don't --- I 

25 wasn't working at the NRC at the time, I was working 

(202) 234-4433 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

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



41 

1 for Westinghouse. In fact I was working I1worked 

2 at the office which investigated it. 

3 The response to the NRC was to issue an 

4 Information Notice in 1979 after Three Mile Island 

5 occurred. Okay, and this Information Notice was 

6 basically an --- an alert to other plants that this 

7 can happen. Okay? And especially to Ginna and Indian 

8 Point, you know, they had --- they had the same kind 

9 of Power Operated Relief Valve. 

10 Still - - - and in this report that included 

11 the Westinghouse investigation. They - - - they 

12 they sent a team of engineers from Brussels to 

13 Switzerland to investigate the - - - what happened. And 

14 they wrote a report. It was an internal report. And 

15 the NRC published it as an attachment to this 

16 Information Notice, and that's referenced in the 

17 paper. 

18 MR. KING: Any other questions from any 

19 other NRC staff? 

20 (No audible response.) 

21 Okay, Westinghouse, do you have any 

22 questions? 

23 MR. DETAR: No comment. 

24 MR. KING: Great, thank you. Okay, 

25 members of the public that are online, at this point 
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1 in the meeting and before we conclude the meeting 

2 we' 11 give you the chance to provide any comments 

3 regarding the petition and ask questions about the 

4 2206 process. However, it stays in the petition. The 

5 purpose of this meeting is not to provide an 

6 opportunity for the petitioner or the public to 

7 question or examine the PRB regarding the merits of 

8 the petition request. So with that, any members of 

9 the public have any questions? 

10 MR. LOCHBAUM: This is Dave Lochbaum with 

11 the Union of Concerned Scientists. I have a process 

12 question that goes back to a report that Mr. Miranda 

13 made early on about the availability of the petition. 

14 It --- was that consistent with Management Directive 

15 8.11 that it was placed --- made publically available 

16 on Adams only a couple days before the PRB call? Or 

17 is that --- was that an exception to the rule? 

18 MR. KING: Defer to my process experts 

19 PARTICIPANT: to answer that question. 

20 MR. KING: Yes, my gut feel is that 

21 there's a nominal amount of time we're supposed to 

22 make these things public. So I'll have to get a sense 

23 for whether we met that time line or not. But I 

24 I don 1 t have a straight answer for you now, but we can 

25 follow up. 
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1 MR. LOCHBAUM: Okay, thank you. That 

2 the answer may be in Management Directive 3.1 it says 

3 six days after the NRC received it. It ' s working 

4 days. Sorry. 

5 MR. KING: Great, thank you. Any other 

6 questions from the public? 

7 (No audible response.) 

8 MR. MIRANDA: I would like to say 

9 something. 

10 MR. KING: Sure. 

11 MR. MIRANDA: This is Sam Miranda again, 

12 and this is- also a process question, actually, so. 

13 1 It's my --- it's my wish that you know --- you have a 

14 22-page petition here and 17 references and --- and I 

15 think it's an unusual petition. Usually petitions 

16 have only one or two issues involved. This --- this 

17 has many. This has, you know, probably a dozen or 

18 more. 

19 And I would say, you know, before 

2 O before you reject this petition on the basis that 

21 everything in there has been considered and resolved, 

22 I want to know exactly what has been considered and 

23 resolved, complete with Adams references that were 

24 available to the public. And in the end, if out of a 

25 dozen issues that I've raised if there's 
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1 there's only one remaining that was not considered or 

2 resolved, then you need to consider the petition. 

3 MR. KING: Okay, well thanks, Mr. Miranda, 

4 for taking the time to provide the staff with 

5 clarifying additional information regarding the 

6 petition you've submitted. 

7 (Whereupon, the above-entitled matter went 

8 off the record at 2:22 p.m.) 

9 

10 

11 
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