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PROCEEDINGS

CHAIRMAN MACFARLANE: Good morning. Good morning,
everybody. Today we're here to review the agency's practice with respect to the
licensing of nuclear power plant operators, and we'll be hearing both from NRC
staff and from a variety of distinguished external guests. And having quality
operators is essential to safe operations at nuclear power plants, and we think
that it's important that the process to select operators is rigorous to ensure that
those entrusted with the safety of these plants meet high standards. Additionally,
we'll also be discussing operators and their development for the new AP1000
plants with their digital control room, so that will be an interesting part of the
discussion this morning.

Coming from an academic background, | am very familiar with the
concept of testing students for their comprehension, so | will be very interested in
the discussion this morning. But before we begin, let me see if any of my fellow
Commissioners would like to make any comments. No? Okay. All right, then
what we're going to do is begin with the external panel. And each panelist has
10 minutes for their presentation; I'll introduce each one before -- just before you
speak, and then we'll have a period of Q-and-A from the Commissioners, okay?
Okay, so I'm going to start with Steve Johnson on my left.

Steve is the director of accreditation at the Institute of Nuclear
Power Operations. Mr. Johnson.

STEVE JOHNSON: Good morning, Chairman, Commissioners. |
know you're well aware of what INPO's mission is in working with the nuclear
industry, | just did want to highlight in a brief time here what our engagement is,

specifically with the operator training programs.
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As you know, INPO has four cornerstone programs: evaluations,
accreditation and training, assistance, and analysis. And specifically in the area
of evaluation, INPO does a comprehensive evaluation of all station performance
every two years, which includes operator performance and operator training
programs. Part of that evaluation is a one-week or two-week-crew performance
evaluation, where we watch three crews in the simulator, as well as watch their
performance in the plant and in the control room, and assess their performance
both from a line standpoint and from a training standpoint. There is right now a
strong focus on operator fundamentals, specifically. You know, taking a look at
events in the industry and their -- and operations performances as related to that
has caused INPO and the whole industry to put a strong focus on operator
fundamentals. And we can talk further about that if you'd like.

In the area of accreditation, all station operator training programs
are accredited. We bring those programs before an accrediting board every four
years, and the process consists of the station doing a comprehensive self-
assessment of themselves with external peers; then, INPO sends in a separate
team to do an assessment; and then both of those reports are brought before an
accrediting board, which are five board members. One of those is a person that's
nominated by the NRC. And that board makes a decision every four years
whether those programs will be renewed for accreditation, whether those
programs will be placed on probation for some period of time, or whether
accreditation for those programs is withdrawn.

| do want to highlight the NRC involvement in the accreditation
process. Often, there is an NRC observer that goes out with us on accreditation

team visits. As | said, one of the accrediting board members is nominated by the
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NRC, so of the boards that we conduct each year, one of the five voting
accrediting board members is a person nominated by the NRC. And also,
frequently, the NRC has a separate observer on the accrediting boards. There's
also an annual INPO/NRC meeting that's conducted once a year for us to touch
base on things like operator training programs.

So, specifically, for initial license operator training, again, this is
looked at as part of every accreditation visit. We monitor performance in the
industry as it relates to operator training, and are focused, right now, on
throughput within the reactor operator and senior reactor operator programs,
because of problems in throughput recently in both of those programs. As a
result of throughput issues in those programs, we've work with the industry on a -
- what we call a "call to action framework," where we revised guidelines for the
industry selection process, how they manage their RO and SRO initial training
programs. We've provided assistance to the industry in visits to the sites, and
also, we conduct an exam writers' course three times a year to help the individual
stations work on the audit exam and the NRC exam, in terms of the skills they
need to do that successfully. And that concludes my presentation.

CHAIRMAN MACFARLANE: Great. Thank you. In that case, we
will move on to Brian Snyder. He's vice president of the Professional Reactor
Operator Society. Mr. Snyder.

BRIAN SNYDER: Thank you, Madam Chairman, and
Commissioners and staff. First of all, I'd like to extend my gratitude for our
invitation to this very important meeting. For those who don't know -- next slide,
please -- PROS is Professional Reactor Operator Society, and that's what we

really embody in our membership, to be professional. We want safe nuclear
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operations, and we share and communicate with others our knowledge and our
professionalism to ensure that we can give constructive input to the regulatory
process, and also to the industry on operator issues. Next slide, please.

I'd like to, first, talk about how we feel the operator training is
impacted. And | labeled this slide NRC/INPO Reactive Impacts on Training.
What that means is we react and change our training methods or processes, for
that reason. In several such things as the Fukushima response, SOER 10-2
response, the change in the fundamentals, and the CPE and operator
fundamental changes from INPO; INPO LER/SOER response, and regulatory
violations that caused us to have some kind of response in our training methods.
And I'm the end user. | live it every day when we go into training, and | believe it
every day.

Operator throughput -- next slide, please. It's very important to us,
because operator throughput is when we start 12 people in our license class, we
finish with 12 people, and they obtain licenses; anything less than that is not a
success. There are slight variations throughout the last four years, but we are
getting better as an industry. The goal should be to be maintained between 80
and 90 percent, to ensure the industry licensing staffing commands are met and
plant safety margins are met. Next slide, please.

Next topic I'd like to talk about would be the experience levels
required to become a senior reactor operator or a reactor operator to senior
reactor operator upgrade. In light of the dilution of our experience in our industry
plants because of attrition, whether it be retirement or to seek an opportunity
somewhere else in the industry, we have seen a lot of increased inexperience in

the control rooms which have led to some input into such things as SOER 10-2
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events.

The Professional Reactor Operator Society has an opinion that six
months of site experience for direct SROs is not adequate, and that one year
minimum requirement for upgrade to SRO is not adequate; and that education is
important, but education cannot replace operating experience. The only way that
you can get experience is to serve your time. The current ACAD and NUREG
requirements allows an inexperienced candidate to progress from senior reactor
operator to OSM in a very short period of time. What | mean by that is a model
would be if an individual graduates from college with a four-year mechanical
engineering degree, and is hired as an operator, within six months he would be a
licensed class; within two years, he would be a senior reactor operator.

We feel that they need to go through the process of being a nuclear
equipment operator and a reactor operator for several years before progressing
on. That would ensure that the experience level would be sufficient that they
could actually operate safely and obtain the license. Next slide, please.

The next topic I'd like to discuss would be the differences of the
NUREG and ACAD documents on licensing exams. Currently, the ACAD
document for initial licensing class recommends using essays, drawings, and
short answers during the ILT process. And then, eventually, taking the NRC
exam, which is completely objective, not subjective. And it is also used, in an
ACAD document, for requalification training, or continuing training, talks about
using essay questions or drawings, and so forth. And in NUREG-1021, it clearly
talks about using objective questions, using plausible distracters, and allowing for
an objective grading, not a subjective grading. And the NUREG clearly states

that if you can't have a single correct answer, or for which credit given can vary,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

8
or depending on who grades it or when it is graded, there is no place on an NRC
examination. But having said that, PROS has been involved with going to the
exam writers workshops, and trying to give input from an operator's standpoint on
how we can change things. One of the things we can do is connect the K/A
catalog to the NUREG and ACAD documents. Next slide please.

On the topic of initial licensing exams, many of the operators who
have taken the exams since Revision 9 of NUREG-1021, describes an ILT
question as a two-part question. And, when asked, many are told it's to meet the
K/A requirements. | think we can, and PROS also decided that, we can focus on
system interrelation and knowledge questions, and have answers to the
questions that are plausible, and still meet the requirements of the K/A catalog
without making a two-part question where it is difficult to read, where you have to
get a proctor's explanation of a question. The question should be able to be
read, understood, without any additional explanation. The initial license exams
have been what's really keeping people from getting a license, because usually
the simulator and the JPMs are passed pretty well. Next slide, please.

Onto requal license issues. Class exam requals, we have seen an
increase of closed reference questions; open reference does not mean a direct
lookup, so we should test on knowledge and not memorization of trivial items,
and there should be a K/A direct link to exam questions. And | have included
some examples of PWR example questions for the Commission to look at. Next
slide, please.

To continue on with my presentation I'm would like to talk about the
Fukushima recommendation impacts. We have seen an increase in staff

required to perform walk-downs and engineering support for plant modifications.
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We've also seen increased operator staffing to meet additional mitigation
requirements. Next slide, please.

Fukushima recommendation impacts have also increased staffing
for procedure upgrades for such things as external flood mitigation, spent fuel
pool operations, and beyond design basis in SAMG events. Facilities have
actually developed organizations for Fukushima response, as well as corporate
response. Next slide, please.

The impacts on operator training have increased emphasis on
multiple-unit event scenarios, and we have increased emphasis on time-critical
actions in the classroom and simulator training. In conclusion -- next slide,
please -- I've discussed that we have impacts from INPO and NRC on training,
policy and regulations have large impact on training; and the ILT exam and
catalog -- K/A catalog, should match each other. We need to increase operator
throughput and the NRC exam pass rates. We should allow for a fair and
practical evaluation of a licensed operator. Next slide, please. Plant operator
experience should be earned with time, not replaced with previous education or
experience. Finally, the Fukushima impact, we talked about staffing
requirements and performing further analysis of design basis events. Next slide,
please. Finally, the operator training has been expanded to ensure operators are
prepared for mitigating multiple unit and beyond design basis events. Thank you.

CHAIRMAN MACFARLANE: Thank you. Now we have Andy
Barbee, the director of nuclear training at the Summer Nuclear Station. Mr.
Barbee.

ANDY BARBEE: Good morning, Madam Chairman. Thank you

and thank you to the Commissioners and the NRC staff. I'm Andy Barbee, the
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10
director of nuclear training at VC Summer Station. | want to thank the
Commission for this opportunity to discuss the licensed operator training
programs.

Over the last several years, much has been accomplished to
improve the effectiveness of our licensed operator training programs, and the
industry continues to benefit through the sharing of best practices and lessons
learned with respect to the selection of licensed operator candidates, pace and
content of our training programs, and the NRC examination process. | believe
more improvements are possible in each of these areas, and I'm encouraged by
the ongoing efforts of the NEI licensed operator focus group, INPO, and the NRC
staff to improve the process for licensing operators.

The duration of a typical licensed operator class is approximately
18 months. That's a large commitment on the part of those who are selected as
licensed operator candidates; it's also a large commitment on each utility. In
addition to resources invested in classroom, in-plant, and simulator training for
the candidates, many others at the station and the NRC are invested in the
development, validation, approval, and administration of the NRC licensed
operator examination. | think that you will agree that all stakeholders benefit from
a licensing process that is reliably consistent. In the next few minutes, | hope to
communicate a few of the more important challenges that we have
collaboratively solved together, others that | believe have a clear line of sight
towards success, and then ones that require our continued focus. Next slide
please.

| want to share a couple of the past challenges that highlight the

benefit of collaborative solutions by the industry and the NRC staff. The first is
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11
the coordination of NRC resources to match the industry requested license
exams. Sometimes, those were at odds with each other. A better flow of
information was needed between the licensee and the regulator to manage NRC
resources and to create realistic licensed operator training schedules. Each
year, the licensees are requested to share future examination plans with the
NRC, via a regulatory information summary. Forms submitted to the NRC via
this process provided a four-year projection of anticipated NRC examination
request, and this process has greatly improved the scheduling of licensed
operator exams.

Each year, at least in Region Il, an exam writer's workshop is
hosted in Atlanta. This meeting between utility exam authors and regional NRC
examiners is an excellent forum to share best practices and lessons learned from
recent NRC examination activities. One item typically discussed at this annual
workshop has been a need to revise the generic pressurized water reactor and
boiling water reactor knowledge and abilities catalogs for nuclear plant operators.
These K/A catalogs form the basis of items selected for inclusion on licensed
operator written examinations. The K/A catalogs were systematically developed
and based on a review of operator job requirements conducted over 20 years
ago. They are simply outdated and require revision. A revision is planned for
2013, and the NEI-led effort will require dedicated resources from both the
industry and the NRC to reach a draft submittal of that document.

One issue that requires more discussion and is also highlighted in
the NEI's final report of the independent review team for the licensed operator
examination process, shares NUREG-1021 inconsistencies across the various

regions of the NRC. If we are to benefit from a reliably consistent operator



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12
licensing process, then we need to understand the drivers of these
inconsistencies. This is just one of the seven recommendations concluded by
the independent review team. Next slide please.

To carry the discussion of collaborative success into the world of
new build plants, | want to highlight the work accomplished through an NEI new
plant training taskforce to identify code licensing obstacles within the current
regulatory framework. The teamwork culminated in the creation of NEI 0613
alpha, titled "A Template for the Industry Training Program Description." The
document reflects guidance provided by the NRC and industry/NRC discussions
on training-related issues; it provides a generic operator training program
description for use with combined license applications.

Also, just last year two new knowledge and abilities catalogs for the
AP1000, and Advanced Boiling Water Reactor, were issued by the NRC. These
catalogs provide design-specific knowledge and skills, and will be used to
develop the NRC exams for future license applicants. Another success, in 2012,
Vogtle Units 3 and 4, and VC Summer Units 2 and 3 operator training programs
received initial accreditation through the National Academy for Nuclear Training.

ANDY BARBEE: NRC personnel participated on the INPO-led
accreditation teams for both sites. This milestone for the operator training
programs is a culmination of much collaboration between the industry, INPO, and
the NRC, to describe an acceptable method to all stakeholders to accomplish
accreditation early in the construction phase of each project.

Now, issues with a clear path forward. The first operator license
exams at VC Summer 2 and 3 and Vogtle 3 and 4, are currently scheduled

before the main control rooms are fully constructed. This timing challenges the
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NRC's ability to compare the physical fidelity of the plant referenced simulators to
the actual main control room. A new NRC inspection procedure has been
drafted, allowing new reactor plant simulators to be compared to the design of
the main control room. The first operating exams using these plant referenced
simulators are scheduled for December 2013 -- or 2014, so it's a very near-term
use of that -- operating the referenced plant simulator. These operating exams
are a resource challenge to both the NRC and the licensee, based on the size of
the classes, 24 each at Vogtle and VC Summer. Creative examination
schedules are being drafted to support simultaneous simulator evaluations
across four simulators, two at Vogtle, and two at VC Summer.

Conducting the NRC operator license exams before the plant is
fully constructed may also require the use of waivers and conditional licenses;
they simply won't be able to access or interact with some of the equipment that
may not yet be constructed. A white paper has been developed and is in review
at NRC that describes proposed methods for addressing temporary license
conditions within current regulations. Next slide please.

Those are some issues that we've solved together; some that |
think have a clear line of sight; and some that require additional focus. One of
the things that concerns me is the impact the current operator training schedules
associate with the Fukushima event. | see this issue going one of two ways, or
maybe a combination of the two. A rule changed at 10 CFR 55, or the issuance
of NRC guidance that requires a development of related operator training using
the systematic approach to training. Industry continues to assess lessons
learned from the Fukushima event: initial insights focus on training and realistic

challenging emergency preparedness drills to prepare operations and emergency
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response personnel to fulfill their roles during an accident. Operator training will
be modified as necessary based on development or revision of operating
procedures to implement the extended loss of all AC power plan to extend the
equipment mission times. This includes proper understanding and
implementation of changes to the Severe Accident Management Guidelines,
security response strategies, and other beyond-design-basis strategies.

Changes to operator knowledge, skills, and attitudes can be
properly vetted using a systematic approach to training based on difficulty,
importance, and frequency. We commonly refer to that as DIF ratings. This
process helps determine the degree to which a task is covered in the initial and
continuing training program based on its complexity, safety significance, and
frequency of performance. The same process is used to assess procedure
changes and plant modifications, and potentially, alter the operator training
program. Force fit of mandatory training without proper adjudication using the
systematic approach to training can potentially extend the operator training
program, or displace more important items. Next slide, please.

Changes to the operator training programs have and will continue
to occur as stations further assess lessons learned from Fukushima. Proper
balance must be maintained to ensure that highly improbable events do not
displace training for events more likely to occur, and in short, we just need to be
very thoughtful on how we integrate all the Fukushima lessons learned into the
current training for operators. That concludes my comments, thank you.

CHAIRMAN MACFARLANE: Thank you. Next up is Chuck
Sizemore, chairman of the Nuclear Energy Institute's licensed operator focus

group, and fleet operations training manager for NextEra Energy. Mr. Sizemore.
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CHUCK SIZEMORE: Good morning and | appreciate the
Commission giving me this opportunity for the presentation. Just real briefly,
Licensed Operator Focus Group is a group sponsored by NEI that has one to two
individuals out of all four regions in the industry and various utilities across the
industry. And we're essentially the conduit between the industry and the NRC
and the actual training organizations in the four regions associated with training.
My presentation today is really to just discuss actions in progress to improve the
licensed operating process, and actions going forward. Next slide.

Implementation: out of the independent review team, one of the first
actions was implementation of the INPO Call to Action, which Mr. Johnson has
already spoken to in that. There's a number of items in there, and they are all
being evaluated via the current accreditation process. Next slide.

Revision of the current Knowledge and Abilities catalog, although
not started yet, all the funding has been collected by NEI and proposals for bid
has been put out to potential vendors for a project manager and will be moving
forward the first of this year going with that. The actual work with the industry
and the regulators is going to be crucial on that, in getting a quality product out
that is actually better tied to the systematic approach to training which the
accredited programs are to. Next slide.

Reinforcement of current standards for use of bank questions. The
use of existing bank questions is essential in being able to establish a level of
difficulty consistency throughout the examination, and that we have statistics on
that those questions are valid test instruments during that. And then, obviously,
the biannual meetings between the licensed operator focus group and the NRC

as far as any, you know, either regional consistencies, industry issues, that we
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need to fix or address. That's a vital conduit from there. Next slide.

As far as working on consistency in that, there's already been some
discussion on the regional workshops, which are excellent workshops. | have
attended three of the various regions and their workshops. The establishment of
a national examination workshop, we believe will be critical to build that
consistency, not only in the industry, but also to help align the regions and any
kind of what I'll call grey areas that aren’t specifically called out in the NUREG-
1021. Next slide.

Additional recommendations on actions going forward. Revision of
the examiner standard NUREG-1021 operator licensing standard; that's going to
be critical working in conjunction with the revision of the K and A catalog as far
as the integrated test improvement plan, which would still include, you know, all
three areas as far as the operational walkthrough, the simulator, and the written
exam from that, and actually add a little bit more detail in various areas as far as
use of references on the exam, validation of the written exam and how we use
those validation statistics. And actually a timeline where some of the exams are
developed by the utility, there are exams developed by the NRC and an actual
structured timeline for the NRC developed exam so the utility can do a proper
validation on that. Next slide.

The use of bank questions, we need to establish a process or at
least improve the process for approval of exam bank questions so that they can
be used similar to what's in the generic fundamentals exam bank and how that's
used in development of the generic fundamentals exam which is developed by a
contractor for the Nuclear Regulatory Commission and the industry. Next slide.

Improve the current process to communicate changes in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

17
interpretation, actually the implementation of the NUREG-1021. That's really
something between the Licensed Operator Focus Group, the group that | chair
and working with the regulator so we can get it out across all four regions so that
we submit consistently on exam that meets the requirements and the
expectations of the regulator.

My last two slides are really on the what I'll call the white paper, the
SECY-12-0151 and what | really want to just touch base on here. Over the last
10 to 15 years the training programs have changed significantly using a
systematic approach to training as the exam has developed over the last 10 to 15
years. So although the exam averages have been between 85 and 89, both the
level of difficulty of the exam has progressed from when | took, you know, my
internal exam in '96 to, you know, the current day. But the programs have
changed. So both processes have evolved over last 10 to 15 years. Next slide.

And there's some examples of it there, where actually the program |
went through at the time was approximately 14 months and common programs
now are anywhere from 18 to 24 months. And that's taken lessons learned and
things from the industry and improve that process. And that completes my
presentation.

CHAIRMAN MACFARLANE: Thank you. And finally we have Dr.
Audeen Fentiman who is the associate dean of engineering for Graduate
Education in Interdisciplinary Programs and professor of nuclear engineering at
Purdue University. Dr. Fentiman.

AUDEEN FENTIMAN: Good morning, and thank you. | was the
academic member of this independent review team that's been mentioned so

today I'll look at the educational framework for training and assessment; I'll
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illustrate the link between that framework and recommendations of the
independent review team. And then compare the NRC licensing process with
some that are used in a couple of other disciplines, particularly nursing and
aviation. Next slide please.

Our charge included looking at the current educational theory and
in particular we were asked to look at the relevance framework. And also looking
at advances in simulator technology and training programs, of course, that's the
systematic approach to training. Next slide please. Just an illustration of the
rigor/relevance framework. This can be used to develop both instructional
programs and assessment tools, right. If you look at the y axis it's difficult to see
there just 1 through 6. And that's your knowledge taxonomy. It's increasingly
sophisticated use of knowledge. If you look at the x axis, that's the application
model, that's increasingly complex situations in which that knowledge would be
used. And then you have the quadrants, A through D, which represent
increasingly complex tasks. And these quadrants also help to suggest ways that
we might test how well people perform in each of those types of tasks. Next slide
please.

This just shows the y axis, this is the Bloom's taxonomy, we start at
the bottom with knowledge which is just recall, you look at comprehension, in
other words understanding well enough that you could explain it to someone,
applying it to a particular situation, doing an analysis of a problem which would
then allow you to decide which of the knowledge you have you should apply to
solve that problem. Moving up to synthesis, you take knowledge from many
different sources and put it in a framework, organize it so you can help solve a

problem. And the top one, evaluation, is where you have enough knowledge that
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you're able to propose several solutions and then be able to evaluate that and
pick the best one. Next slide please.

The x axis then is the application model, starts with just basic
knowledge in one discipline then being able to apply it in that discipline, being
able to apply it across disciplines and this is of course in the academic setting,
then you can move into the real world, predictable or familiar setting and finally at
the end or at the top of that is the application of the information that you have to a
real-world situation that you're not familiar with, one that may be unpredictable.
Next slide please.

This is just back to this framework again and now we're going to
focus on the four quadrants, A, B, C, and D. Next slide. A called acquisition is
just gathering information, being able to repeat it, being able to apply it in a very
well-defined situation. These are the kinds of skills that can best be tested in a
written exam, multiple choice questions, all right? Move to B, that's along the x
axis, you're getting to the place where you use your knowledge to solve more
and more complex problems. These are the kinds of things that can be tested in
job performance tests or tasks. Can you change the valve? Go show me, show
me that you know how to do that. If we move to C, that's up the y axis, we're into
simulation. And this is where you have the knowledge that's part of you. You
know it so well you can automatically use it. And you begin to apply it to a wide
variety of situations and maybe even provide several possible solutions to
problems and be able to pick the best one. This is -- these are the kinds of tasks,
the kinds of skills that might be best tested in a simulator where you have a lot of
information coming at you and you're finding potential ways to solve the problem

and then can evaluate which one is the best. The last one, D, in the upper right-
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hand corner is adaptation. This is for solving very complex problems where you
know that you don't know everything that you need to solve that problem. But
you're able to identify what knowledge you do need and to know where to go get
it. These are the kinds of things you would expect senior technical people to
know and for the most part that wouldn't be on an initial license operator's exam.
Next slide please.

So if | had to summarize the independent review team’s
recommendations in one slide, which is what I've done here, you know there are
many of them and you've already heard about those. I'd have to say that what
we're recommending is an integrated exam plan that is well-aligned with the
system training program. And the first step in that systematic training program, of
course, is to have a good, clear definition of exactly what it is that you want
people to learn. Second step is obviously conducting a training program and
then the third step is testing for those skills and abilities. And it's important that
they be tested in a proper setting. Otherwise the examiner doesn't -- the
examiner isn't in the best position to determine whether or not the person can do
the task that's being asked.

And then finally, it's really important that the examiner have valid
questions. You know, you can be testing the right skills, you can be testing them
in the right format, but if the question isn't valid, you are still not able to determine
whether or not the person is well-qualified to do the job. So it's really important
that you have valid questions and typically those come from a validated exam
bank. When we talked with folks across the industry, we found that there was a
lot of variation from one region to the other as to how many exam bank questions

were allowed. And in some cases every question had to be new. And there are
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at least three things that I'm concerned about when every question is new. First
of all, some of those questions may not be valid and we just don't know.
Secondly, people make a really strong effort to validate all those questions. That
takes a lot of time and a lot of resources, and those might be better used
someplace else. And then thirdly, if you don't have validated questions, you are
not sure of the difficulty of those questions and you end up with some wide
variation in difficulty from exam to exam.

So let me close -- my next slide please -- yes, let me close with
some information on a couple of other fields and how they handle their training
and examination. And the first one is nursing, there the training is formal, you
have a degree or a diploma from an accredited program and part of that
accredited program will be a requirement for practices and practical experience
and what skills you must be able to demonstrate in order to get the degree or
diploma. So that's taken care of.

Then you have an examination and it is a nationally standardized
examination and it's a computer adaptive exam. And this is for registered nurses.
| had no idea that there were so many different kinds of nurses with so many
different types of qualifications. But for a registered nurse we have this
nationality standardized, adaptive exam, 75 to 265 questions. We say how can it
be that different? Well, you start and there are several areas in which the nurse
needs to be competent and you start first area, you take a medium difficulty of
question, if the person gets that question right then you go to a more difficult
question. And then that continues until it's clear that person understands that
topic and you move to the next topic. If they didn't pass or they did not answer

that first question correctly, then you go to a less difficult question until you find
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one that they can answer and then you move up that ladder of difficulty. And
when you go through all the areas then you can make the final determination, is
this person qualified to be a nurse. You notice this -- every exam, every exam
has on it 15 questions that don't count toward the score. Those are 15 questions
that are simply there for validation purposes. And then they can be adjusted and
checked again. All right. Next slide please.

If we turn then to airline pilots there are five levels of licensing for
airline pilots. And each of those requires first of all some training, a college
degree, military training or a private instructor. And a certain number of hours of
flight experience, each of those prescribed. Then an examination process, and
the exam is, again, from examination bank validated by people at the FAA.
There are no validation questions on the exam; they are simply validated by FAA
staff. The oral test is given by an FAA -certified trainer and a flight test is given
by that certified examiner as well. And they tell me they're moving more and
more now to flight simulators because simulators have become so faithful to the
actual plane, it's safer to do simulator testing than to have them in flights.

So | guess to sum up and say that it's really from the observation
that we've had of the NRC process and the comparison with similar process, it's
really important to have an integrated exam aligned with the systematic approach
to training and the exam is conducted in the appropriate setting and with valid
questions. Thank you.

CHAIRMAN MACFARLANE: Thank you. Thank you all very much.
We will have a period of questions and answers and | will start off with questions.
So my first question is to Steve and to Brian. | know that you both discussed

throughput a bit, throughput of candidates and | know, Brian, that you said, you
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know, success is if you start off with a class of 12 and you -- all 12 pass. And I'm
curious as to why that's success; it's never a measure of success in academia.
Not necessarily. It seems that maybe the problem might be with candidate
selection, so I'd like you both to comment on that. And I'd like to hear from you,
Steve, on INPO's attitude towards that and if INPO's addressing -- you've
mentioned something about INPO's addressing that. | don't know who wants to
start, why don't you start, Brian?

BRIAN SNYDER: Well, my comment was just basically that
everyone who starts a class, they're dedicated to the process and it's a very
important process and you dedicate a lot of your personal time away from your
family to do a job and do it correctly. And one of the things you have to do is give
yourself time and you're right. If we are not selecting the right people then
maybe that's part of the process. But if the process is working, if the exam is the
reason why people are not passing, maybe it's because the process is not
preparing them to take the exam. Or the exam itself is faulted. As | was saying,
as far as success, | know from my point of view if | start a license class and |
have to go back and take another license exam because | did not pass the first
time, | see that as a failure. But overall, the reason why we need to get licensees
throughput up, and exam pass rates up, it's because the attrition rate of the
industry through retirement and other causes. And to meet the fatigue rule and
to ensure that we are getting safe plant operations, we need more licenses. And
the only way we can do that is make a new license class. So someone starts at
the beginning of the license class, individuals that are there to support him or her
to get through that. And at the end he or she should have a fair exam, practical

and written, to make that success. Thank you.
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STEVE JOHNSON: When INPO and the industry did the root
cause analysis on the throughput issue a couple years ago, selection was one of
the key causes of low throughput in the industry. And so the call to action, a few
of us have talked about here, changes were made in guidelines and assessment
criteria so that stations learned from the benefit of stations that had good
throughput numbers how people addressed that in terms of the selection process
and that was shared throughout the industry. INPO doesn't really have a role to
play in the examination, the NRC examination, we focus on "Is there a
breakdown in the training that the individuals were provided, was there a
breakdown in the management oversight of the process that led to people not
being successful?" If all those things are correct, if the training is good, it was
good management focus and this individual just didn't put forth the effort,
whatever, that's really not the concern of INPO as long as the training programs
and the management team did their job.

CHAIRMAN MACFARLANE: Okay, thanks. Just a question for any
of you: Have any of you noticed any trends in candidates' abilities over time? |
mean, as an academic, I've noticed trends in students' abilities and I'm just
wondering if you had similar observations.

ANDY BARBEE: None that come to mind right now, Madam
Chairman. Obviously, you know, the makeup of the class has changed
considerably. Years past | think the large majority of the folks would have been
folks that had a Navy nuclear career. That mix now is changing.

CHAIRMAN MACFARLANE: Okay.

ANDY BARBEE: We've got non-licensed operators that may not

have had a previous nuclear Navy experience combined with those that do.
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Folks are moving from station to station now, more so than probably in years
past. So the makeup of our classes is a little different, so it's kind of hard to
compare, you know, draw a trend from that.

CHAIRMAN MACFARLANE: [affirmative]

STEVE JOHNSON: | think the way people learn is much different
now than what it was, you know, 30 years ago and what we're finding is that what
worked before in terms of PowerPoint slide presentation after PowerPoint slide
presentation with the younger generation just isn’'t the way they pick up material.
And so you see the stations have migrated towards glass-top simulators in which
individuals who are very savvy in the graphics and the iPods and iPads of today
learn that very quickly through that technique and we see the utilities responding
to that changing some of those learning methods.

CHAIRMAN MACFARLANE: [affirmative]

BRIAN SNYDER: We'll see much more -- everybody's saying that
we have less Navy nuclear trained people. A lot of that’s due to the fact of the
downsizing of the military, there's less input from that, so then you have to go
outside and look at other industries or other methods of getting personnel. We
see two-year and four-year college degree persons, we see people from other
industries such as automobile industry and other parts of the military, and they do
have a vast background. And you do have to change how you teach. And
there's many more -- in the last nine years I've had a license, I've seen how
we've become a lot more hands-on, more simulator-based. People seem to
respond better to that than just giving an exam after you've regurgitated a lesson
plan. Thank you.

CHAIRMAN MACFARLANE: Dr. Fentiman. So first, just a really
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quick question, | didn't quite catch it on the chart --

AUDEEN FENTIMAN: [unintelligible]

CHAIRMAN MACFARLANE: Yeah. How do you test for D?

AUDEEN FENTIMAN: That one is a tough one.

CHAIRMAN MACFARLANE: Yeah.

AUDEEN FENTIMAN: If | were doing it, | would do some
combination of simulator and essay test.

CHAIRMAN MACFARLANE: Right, which is what the industry
does.

AUDEEN FENTIMAN: Yeah, it's also very difficult to bring
objectively --

CHAIRMAN MACFARLANE: Right.

AUDEEN FENTIMAN: It's one of the concerns.

CHAIRMAN MACFARLANE: And then -- that was the quick
question. The longer question is I'm interested to hear about these comparisons.
| wondered if you looked into any other fields, like you know, doctors come to
mind. And then what lessons can the nuclear industry take away from these
other fields?

AUDEEN FENTIMAN: The nursing and aviation were two of them
that we looked at, we also talked with the folks from the educational testing
service who do the SATs.

CHAIRMAN MACFARLANE: [affirmative]

AUDEEN FENTIMAN: Maybe it was the groups that we chose, but
every one of them had validated exam banks that they chose from. Their

questions came from those validated banks with difficulty -- degree of difficulty as
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associated with those questions to try to standardize the questions.

CHAIRMAN MACFARLANE: And so that's one takeaway.

AUDEEN FENTIMAN: Yeah.

CHAIRMAN MACFARLANE: And then what about the, sort of, the
actual simulator or performance testing?

AUDEEN FENTIMAN: They all have a requirement that you prove
that you can do the job, not that you can just talk about it but that you can do it.

CHAIRMAN MACFARLANE: Right.

AUDEEN FENTIMAN: And so simulator testing particularly as the
simulators get to be more and more sophisticated and more closely modeling the
plant or the airplane. Even the people, the nurses now, a lot of the work that they
do is with human dummies.

CHAIRMAN MACFARLANE: Yeah.

AUDEEN FENTIMAN: And as those get closer and closer to the
real thing the use of those simulators becomes more attractive.

CHAIRMAN MACFARLANE: Right. Okay, okay. Those are my
questions. | will now turn to Commissioner Svinicki.

COMMISSIONER SVINICKI: Thank you all for being here this
morning, | think that this is a really interesting topic and | think there's a lot of
dimensions to what we're talking about today. I'm sure that each of my
colleagues here will have different questions for you. It's interesting to me when
we're talking about what throughput rates are going to be influenced by the pool
that you're drawing from. And Dr. Fentiman, | don't mean to leave you out of this,
but we do have biographies for each of you and | know that all four of the

gentlemen here came from the U.S. Navy nuclear programs, so you are
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representative proof of the fact that historically that has been the large
percentage of the -- and | know a number of you either are now or have been
licensed operators, so you're very knowledgeable in speaking to these topics
directly and also because of your day-to-day responsibilities. And | know that
manning requirements have changed in the Navy, so that will be changing, so |
appreciate your acknowledgment that the diversity in the candidates is going to
change, we need adaptive training for that, and Brian, | think that you spoke to
that very, very directly.

Brian, | did want to turn to a comment you made in your
presentation because | really want to be sure | understand this. You talked about
a progression where an individual with a four-year degree, | think you used
mechanical engineering as your example, you said that individual could come out
and work for six months onsite, they could enter a training program and in two
years approximately they could be not just an operator but an SRO, they could
have an SRO license --

BRIAN SNYDER: That's right.

COMMISSIONER SVINICKI: -- and obviously that would be kind of
a fast track that would be the quickest that could happen. But your PowerPoint
presentation, the slide said it used the term “not adequate” and I think you also
repeated that verbally. So | want to understand that because that's a very
important point. There's two ways for me to understand what you're
communicating there. The first would be that someone going through that very
fast track -- the first understanding would be that they would lack and | think just
logically would not have the same amount of experience, perhaps they haven't

had other functions and responsibilities at the site, they've had that minimal six-
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month period and then they've gone into this program to become a licensed
operator. The other way to understand “not adequate” is that you feel that it's
unsafe for them to go through this. So | wanted to give you a chance to clarify or
to communicate is there some data that, you know, people that go through a
track that fast are somehow more prone to mistakes or things like that. Or was it
more the first understanding which is that on that fast of a track they lack the
depth of understanding and experience that other operators might have.

BRIAN SNYDER: The comment was generic and as a matter of
fact, that does not apply to everyone. What | mean by that is if someone
graduates from a four-year college with a mechanical engineering degree, has a
4.0 G.P.A,, very intelligent, can take a written exam and pass it, comes in to the
industry and if he's hired directly into operations, he'll spend six months going
through and meeting the minimum requirements of being onsite. Then he would
attend license class which would be from 12 to 24 months. And in that period he
may not have served as a nuclear equipment operator, been in a plant, other
than to get tasks done, doing a task to get qualified doesn't mean you can do the
task. If you have practice on task and in being in the plant with other people, and
gaining the experience of the other operators, that enriches your ability. Then, if
you go on once you get out of license classes and you obtain the license that
you're trying to get as a senior reactor operator, then maybe you should spend a
year as a reactor operator in that experience and gain that experience, gain the
possibility of a transient, gain the possibility of dealing with, mitigating a situation
as a reactor operator before you step back into the role of supervisor and maybe
not fully understanding what's going on. Not that it's unsafe but that experience

is very important --



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

30

COMMISSIONER SVINICKI: And | know, as | have had the
privilege and opportunity to talk to operators when | visited plants, | know that a
number of them bring tremendous wealth of experience. Some of them have
really come to their desire to be licensed as operators in the middle of their
career, not everyone right at the beginning of their career goes in the kind of fast
track that you described. | don't know if any of the other panelists would like to
speak to this kind of, you know, that it can be done so quickly, is that represent —
it seems to me that's not the preponderance of the operators I've met have gone
through this really quick fast track out of college.

ANDY BARBEE: | would like to make one comment on that and the
program itself is structured so that the candidate would have to demonstrate
competencies and throughout their written exam, their in-plant time where they're
trained on job performance measures or in-plant tasks right up to the operating
exam that we conduct as part of an audit exam. So no one will be able to bypass
any of those hurtles of performance before they would sit and take an NRC
exam. Not to disagree, but | think the word | would choose to use for that is they
may lack proficiency at that particular task whereas they have demonstrated
mastery for a particular task, but maybe they have not performed it 20 or 30
times as another colleague. So that is something that we manage at each of our
stations if that's part of the error reduction method where we would pre-job brief
that task, maybe partner that individual with someone else if they were not
proficient with that task. But not to be disagreeable, but | just sense that more a
proficiency issue rather than a competency issue.

COMMISSIONER SVINICKI: And | would not represent my

observation as being comprehensive but it seem to me when I've looked and
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interacted with not just individual operators but with the crew and spoken to
multiple members of one crew, it does seem to me that there is at least some
consideration of balancing out people of greater and lesser experience so at
least that's what I've observed is that there's usually a general diversity even just
going by kind of my observation of the ages of the various people on a crew, it
seems there's some attempt at balancing the experience levels.

ANDY BARBEE: | agree. | was a shift manager and one of the first
questions that we would ask before a task was performed is “Who's done this
task before?” And if no one raised their hand, we spent a lot of time discussing
that task.

COMMISSIONER SVINICKI: Okay, thank you. And | would note,
also, I've had the opportunity to visit the AP1000 simulator at Westinghouse in
Pennsylvania, a really different operating environment and | think that the man-
machine interface and just the operator to operator the crew interface is -- | had
some discussion with Westinghouse, also at Vogtle and Summer that that's going
to be a different feeling there because people are able to do more from their
station and if there is an event going on, it won't be as clear that they're walking
to a panel and they're adjusting something or they're making some modification.
So | appreciate in the number of your presentations today you discussed how,
you know, we're thinking forward to that and just different ways of learning and so
| -- my sense in some of the discussion | had is that we do realize how different
that is and we're taking it into account and preparing operators for the future.

Dr. Fentiman, | really appreciated your presentation as well and |
wanted to ask the question, would you then observe that in general, are we in the

nuclear industry testing too many things in written form that it really would be
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better to test in a simulator environment? Have we not taken that as far as we
could and do we kind of cling to old ways of written testing for things that with the
simulators we have now we should be thinking more and more about reliance on
the simulators?

AUDEEN FENTIMAN: | think we need to be testing knowledge and
skills where we have the best opportunity to see how well a person can perform
them. And some cases you need a written exam but in many cases, showing,
demonstrating that you know how to do the job is the best way. Well --

COMMISSIONER SVINICKI: Well, | mean --

AUDEEN FENTIMAN: -- simulators are much better now.

COMMISSIONER SVINICKI: And some of your points, | think, that
reinforce that is looking at, you know, the fact that we -- in the written tests if we
are not reusing questions, we are not getting the benefit of that validation that is
done in other exams in certain instances as you said, there are questions that
aren't even graded, they're simply in there to improve the questions as kind of
instruments through which we're testing knowledge. That concerns me a little bit,
I'll be questioning the NRC staff panel a little bit about our philosophy on that,
also our insistence that all answers in a multiple choice question be plausible.

I'm concerned that that leads you, given that you are always developing new
questions as well, that that's going to lead you to make the discriminators
between those choices then might be little trivial bits of information and I'm
worried it would cause us to have a reliance on because they all have to be
plausible but one has to be one right answer.

AUDEEN FENTIMAN: [affirmative]

COMMISSIONER SVINICKI: You know, the way to get them
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different enough might be something trivial, and so that would concern me if we
were relying on that. So, again, thank you for the work that you've done on this |
think that it's a really helpful perspective to those who were only looking at the
nuclear industry. | appreciate that.

And | had one last question for Brian and it may seem a little off-
topic but you do represent professional operators across the United States and
as we reflect on Fukushima, we think about those very courageous individuals in
Japan who were there, the plant personnel, the actions that they did or didn't
take. And there, you know, still is much to be learned about what happened
there about venting that may be should have been effectuated that was not I'm
not asking you to speak to any of what they did, but | would ask you, from your
experience, and your responsibilities, and operator and all of those that you're
representing here today, should | be confident as an NRC Commissioner that if
we were in an accident scenario at a plant the United States and your procedures
in a control room told you to effectuate a series of actions like venting, should |
be confident that a U.S. operator would carry out those actions?

BRIAN SNYDER: Yes, ma'am, you should. And the reason why
that is because venting, when | received my license letter from the NRC, it
specifically told me to operate the plant with all approved procedures and policies
and follow the management above me to take safe actions to protect the health
and safety of the public. And me personally, | live four miles from my plant. I'm
in a 10-mile EPZ so my family is right down the road from me. So if I'm on that
unit, you are guaranteed that | would take those actions as they're written. And if
the managers and supervisors won't let me do that, | will advocate it as much as |

can before | take them but | will take them to protect the health and safety of the
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public. And so would everybody else with a license. Thank you.

COMMISSIONER SVINICKI: Thank you very much. Thank you,
Madam Chairman.

CHAIRMAN MACFARLANE: Okay. Commissioner Apostolakis.

COMMISSIONER APOSTOLAKIS: Thank you Madam Chairman.
Thank you all for being here. A couple of thoughts came to me as you were
speaking, especially Dr. Fentiman. You looked at what other fields are doing like
nurses and pilots. And it occurred to me, wouldn't it be more useful to look at
what other countries are doing in the nuclear business, especially the French? |
was, | remember at the conference several years ago when the French speakers
were claiming, | don't know how true that is, that in the United States we were too
compliance-oriented whereas their training program was different, the operator
who faces a new situation first is trained to develop a strategy for dealing with it
and then to execute the strategy -- | don't know any more details than that. But
my question is would it be useful to do that, and not just you, but the other
panelists here. Have we benefited from what other countries are doing in the
nuclear business?

AUDEEN FENTIMAN: And | do not have an answer to that, we did
not look at other countries and | would suspect that particularly INPO has looked
at some other countries because they have -- they are working with other
nations.

STEVE JOHNSON: The U.K. has an accreditation process that's
modeled after us. There's one international station, the Koeberg station that's in
South Africa has their programs accredited to the National Academy of Nuclear

Training Standards. And there's other countries that have spent a lot of time with
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us over the last few years that are learning from us and our accreditation
processes, going with us on visits, Spain in particular and EDF as of late who are
also moving towards having an accreditation process that's, you know, built after
the United States’ process.

COMMISSIONER APOSTOLAKIS: So EDF is moving toward our
model?

STEVE JOHNSON: Yeah, they had just came out with us on a visit
that two weeks ago from EDF, again trying to gather information on the
accreditation process and learn from that and move, you know, more like what
the U.K. is doing and the United States is doing in terms of accreditation of the
training programs.

COMMISSIONER APOSTOLAKIS: That's interesting. Thank you.
Another thought that occurred to me as you were speaking, and you mentioned a
Bloom model which I'm not familiar with, but I am very familiar with what our
Office of Research has been doing the last maybe 15, 20 years in the area of
operator performance. And in the beginning, we were interested in what the
operator does and what's the probability of doing something wrong then people
realized that it was not enough, that we had to go deeply -- deeper into maybe
what would make the operator take certain actions and so on. And there were
models especially coming from Europe, from James Reason and Dennis
Rasmussen that have been adopted here. And models have been developed,
you know Athena and other things.

We spent a lot of resources over these years. And on top of that,
our Office of Research has also sponsored research in Norway at Halden where

they take groups of operators. At the beginning it was Swedish operators but |
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believe they brought American operators too. And they took detailed data, how
long did it take them to recognize something, how long did it take them to take
action, and so on, and it was good statistical analysis. And | didn't hear any of
that here. | mean, are we in different worlds, | mean, | would think that what the
Office of Research has done could be useful, very useful in fact, in training
operators in the Halden results and other things. |s there a gap there that we
need to bridge?

ANDY BARBEE: I'll let my colleagues answer this too but just to
share one perspective on that, the plants are designed and built and we train
operators to operate those plants. Many of the technologies that the Swedish
were doing research on is the human factors, how can | interpret information
from the main control board, what's very human factored well for that man-
machine interface? Now the reason | took this question is on the AP1000, that's
one of the hurdles that we will go through is the integrated system validation
which is part of the human factors engineering test on the AP1000. So we, to a
great degree, look at how is that information presented to the operators and any
changes to that will be reflected in the operator training programs. Any
modifications to the existing plants that may alter the reading on a meter, the
digital interfacing, we have many of our plants to put digital systems in place that
completely change the man-machine interface. So we train on those and | see
more of what the Swedish is doing as an innovation of man-machine interface
rather than here's what we have built, how do we train operators to operate this
design?

COMMISSIONER APOSTOLAKIS: The experiments at Halden did

exactly that, | mean, you know, | appreciate that the Swedes are doing other
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things as well and we are doing other things too. But they actually -- and there
was a case, | remember, where they tested four or five groups of operators and
all except one diagnosed the problem within two, three minutes and one took 11
minutes. And that's an outlier and they tried to find out why and all that. But my
question really is not about the detail, it seems to me that the training programs
would benefit by talking to some of our guys in Research and bringing the
experiences they have and the models they are using. | don't see why they
should use Jim Reason's model, you come here and you tell us the Bloom model
and | don't know | mean, I'm sure there's a reason why you did that. So just
establish some communication, | think would be beneficial and see what they
have learned from the experiments and theoretical studies whether that would be
useful to you, that's all. | mean, I'm not saying that everything they do is useful.
It is -- it is useful. | have now specific questions. Well, | don't know, do the
operators have any idea what the PRAs produce, | mean, the sequences, and
the accident sequences --

BRIAN SNYDER: Yes, we do.

COMMISSIONER APOSTOLAKIS: Good.

BRIAN SNYDER: We spoke to operator fundamentals and how the
evaluation process with INPO really has re-emphasized what we should study
and what we're taught. | actually have a card on my badge at Oconee Nuclear
Station with our top five.

COMMISSIONER APOSTOLAKIS: The dominant facts and
sequences?

BRIAN SNYDER: That's correct,

COMMISSIONER APOSTOLAKIS: Pretty good, yeah.
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BRIAN SNYDER: And we're trained on them, and it's going to be a
re-emphasis and refocus for us to know those as a licensed operator.

COMMISSIONER APOSTOLAKIS: I'm glad to hear that. And Mr.
Snyder, since you spoke up | have a question for you.

BRIAN SNYDER: Thank you sir.

COMMISSIONER APOSTOLAKIS: On slide 12, you say
something that --

BRIAN SNYDER: Okay.

COMMISSIONER APOSTOLAKIS: -- 1 don't quite understand.
Operator training has been expanded to ensure operators are prepared for
mitigating multiple unit or beyond-design-basis events. What do you mean "has
been expanded?" Is this only recent? | -- the multiple units, | understand --

BRIAN SNYDER: Okay.

COMMISSIONER APOSTOLAKIS: -- but the beyond-design-basis
events? You were not trained on those before?

BRIAN SNYDER: We are trained annually with SAMG or design-
basis events on an annual basis. We have increased that to twice a year, and
sometimes even -- we let our simulator scenarios go to the point where they are
getting into SAMG space. So my point being, we never went that far before
except for certain times of the year, and now our simulator sessions, instead of
being an hour-and-a-half and being very difficult, have grown into a
approximately two to three hours and being more difficult to the point where we
have a loss of power event and we're having difficulty getting power back. Have
to think outside of our procedures in a lab scenario which we had not done as

much before, and that's a response to Fukushima and Robinson and other
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events. So we do emphasize on beyond-design basis --

COMMISSIONER APOSTOLAKIS: So that's recent?

BRIAN SNYDER: Yes, recent. Yes, very recent. In fact, the
multiple unit event training that | received was only about a month and a half ago,
but had been in the process of being developed --

COMMISSIONER APOSTOLAKIS: Multiple unit, | agree. Now, Mr.
Barbee on a related issue. You said on your very last slide that there are -- there
may be unintended consequences among which is displacement of important
training content. Then you said that some of these events are highly improbable,
therefore the implication is maybe we shouldn't really pay too much attention to
them. But at the same time, if you look at operating experience, it's those highly
improbable events that unfortunately have very high consequences that are
called accidents. So | don't know what you meant there. | mean, should we not
spend enough time on these beyond-design-basis-events that are considered
highly improbable and yet, they happen?

ANDY BARBEE: Well, let me explain what | meant by that
comment. There are many, many lessons learned from Fukushima that we can
benefit by integrating that into the operator training programs. So | don't discount
that at all. My comment there is to be very thoughtful on how we integrate and to
what degree we integrate that. As an example, | think Brian just shared that what
we would not want to see is a total focus on the simulator environments of
beyond-design-basis events at the exclusion of steam generator tube ruptures,
main steam line breaks, those things that have a higher probability to occur.
Again, we want to maintain the proficiency of those operators to deal with what,

in PRA space, we believe is more likely to occur. So the integration of that just
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has to be very thoughtful. Obviously, we could extend operator training
programs if we don't do it the right way. We can divert attention in our continuing
training in the wrong direction if we're not thoughtful in doing it properly.

COMMISSIONER APOSTOLAKIS: Sure, sure. Yeah.

ANDY BARBEE: So that's what I'm trying --

COMMISSIONER APOSTOLAKIS: A balance is needed, yeah.
Thank you very much. Thank you, Madam Chairman.

CHAIRMAN MACFARLANE: Thank you. Commissioner
Magwood?

COMMISSIONER MAGWOOD: Thank you, Chairman -- [coughs]
excuse me. First, let me thank all of you for appearing today, it's good to see you
again. The -- you know, often we have these policy -- what we call policy-level
discussions in the Commission and we approve some rule that goes out and it
gets implemented and, you know, we go off to the next rule to consider. And it's -
- | think it's easy in that context, we think about these big-picture issues to forget
that the people that actually have to carry these things out are, in large part, the
operators. And so one of the things | was anxious to do today was to first, you
know, on behalf of all the operators, you know, thank you for the very, very
important work that you do. Because it is clear, especially after we've looked at
what happened at Fukushima, it is so important to understand that operators are
really the first and last lines of defense when it comes to the safety of nuclear
power plants. So the work you do is extraordinarily important.

And in that respect, | appreciate a lot -- | think what my colleagues
have gone through a lot of the material | was thinking about, but | wanted to

follow up on a couple of things. One is we talked a little bit about this issue about
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fundamentals. And as you know, INPO in particular had pointed out some
perceived deficiencies in how operators responded to, you know, plant transients
and the activity excursions and some maintenance evolution, there were some
issues that showed up at certain plants. Give me a sense of what's happened
over the last, | guess | would say two years or so since this issue seemed to
surface. Have we -- has it been two years? Or is it more like a one year, |
guess, because it kind of happened around the same time as Fukushima it
seems to me. Have we made changes to try to deal with the fundamentals? Are
we doing things now that -- to try to deal with those deficiencies, I'll start with Mr.
Snyder?

BRIAN SNYDER: As an operator, we come into the simulator
sessions. We actually cover the five fundamentals and we tie our objectives to
those fundamentals at the end as well. And we reinforce them. We actually -- if
we have an issue on the fundamentals, we carry a card around and we work on
that ourselves. Mine's been teamwork for some time, And it's communications.
So not only do we talk about it, we've actually engrained it in our operations.
Every time we do a debriefing on any kind of job, we cover the fundamentals of
the job. We cover why we're doing it, how we're doing it, not just the process.
So yes, we have worked on that.

COMMISSIONER MAGWOOD: So how -- and that's new? That's
new since the last year or so?

BRIAN SNYDER: That's correct.

COMMISSIONER MAGWOOD: How much more time has that
required you to do in training? Has that expanded the training time, or is that just

displaced some of the training?
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BRIAN SNYDER: We've had additional training on the SOER itself
from the supervisor and from an individual contributor standpoint, at least at
Oconee Nuclear Station. And it has expanded it somewhat, but it has also been
a very valuable tool to get people to realize that the whole basics of being an
operator is operator fundamentals. Thank you.

COMMISSIONER MAGWOQOD: | appreciate that. And lets sort of
shift to Mr. Barbee for a moment because | want to pick up a little bit where you
left off with Commissioner Apostolakis because | think that the issue that you
were discussing is an extremely important one. You know as -- it does seem to
me that it was very much around the time that Fukushima occurred that we were
focused on this issue of fundamentals. And one of my concerns has been, over
the last year and a half, that just as we recognize that was an issue that we need
to deal with, we were suddenly thrust into this other regime of the beyond design
basis. And obviously as you know, one of the things that we are in the process
of doing is integrating a lot of the severe accident emergency procedures. So
there's a lot of things that you're training on within design basis that are going to
behind to connect with things that are beyond design basis.

So the training regime is expanding, it's not shrinking. You know,
unlike | think -- | guess | shouldn't talk with complete ignorance, but | would think
with airline pilots, you're flying a plane doesn't change that much between, you
know, 1999 and 2009. In the nuclear business things can change. You expand
the horizon; you expand the things that you have to train to. What's -- | want to
give you a little bit more how to -- sort of philosophize with us about this. What is
your -- can you -- you said, | think that you don't want to see the training for within

design basis accidents displaced by beyond design basis. But you know, sort of
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answer Commissioner Apostolakis' question a little further. What -- where do you
see the boundary lines? How much training do you think is necessary on beyond
design basis?

ANDY BARBEE: The training has to be enough to ensure that
operators are competent to answer that final question. But to go back into the
details a little more, the operator fundamentals, when we started learning more
about how we may have drifted our training programs without a focus on operator
fundamentals, we took steps to even train instructors. So we modified the
training program for instructors. Here's how you need to develop materials so
that we can emphasize the importance of this particular task or this particular
knowledge back to one of your fundamentals. Next is the development of the
materials and the delivery of those, and then observing to make sure that we
reinforce that and then can examine that through whether it be a written exam or
on the simulator.

So there are a lot of moving parts to just making sure that we do
that consistently, you know, whether it's me teaching that or whether it's Chuck
teaching that material, we do that consistently and we properly focus on those
operator fundamentals. Certainly not a distraction, and | wouldn't say that that is
adding any additional time; we're just emphasizing its relevance to operator
fundamentals. To try and be efficient with that, we are looking at different
teaching techniques, or we can use video or visual learning. We try and
integrate that in because it is true that, you know, a picture is worth a thousand
words. If we can illustrate something and get that point across in the area of
operator fundamentals, then we both improve efficiency and improve the learning

process.
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All of those things are done systematically, so as we design the
programs, where's what we contain within the program based on the difficulty,
importance, and frequency of that particular task. Then we build our initial and
continuing training programs around that numerical value of how that particular
task is weighted. All | was trying to share with the Fukushima events, it needs to
follow -- or, | would suggest that it follow that same process so that it is on a level
playing field with all the other tasks that we expect operators to be able to
perform. That way it competes on a level playing field with content that's in the
program, what's covered in the classroom environment, what's covered in the
field on our job performance measures or in-plant time, and lastly, what's
evaluated on the simulator.

COMMISSIONER MAGWOOD: Appreciate that. Let me sort of go
a little step further with this, because one thing that also has come up in
conversations I've had with people as | visited the plants is that most operators
don't have training to deal with, well | guess | would say, adverse physical
conditions. You know, you look at the Fukushima situation, and you have a
situation where the lights are off, there's smoke in the air, there's radiation, there
may be fires. We don't normally train operators to deal with those environments,
so is that something that -- maybe I'll go back to -- to -- is that, Brian, is that
something that you talk about in your community?

BRIAN SNYDER: We have, in fact, because we're all former Navy
nuclear operators, you get that kind of stress or emphasis somehow. Whether
through simulations, smoke generators, whatever. So that stress level and the
thinking at the same time is actually tested.

COMMISSIONER MAGWOOD: And | think in the past
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Commissioner Ostendorff has talked about that, but as you mentioned, a lot of
new operators don't have that background.

BRIAN SNYDER: Right, they're not as experienced. | served four
years as a nuclear equipment operator, and we actually had two plant fires at
Oconee. One being a paint locker and another being a switch gear breaker. And
both times | responded. | felt the heat, | knew the intensity of it, | knew what
actions | needed to take. There was some fear in my body, but it was real. And
if we have more experiences like that in a simulator situation, it may also elevate
someone's ability in a real situation. If we turn off the air in the simulator to
simulate loss of power because that's what happens in a plant, and things start
heating up. That would definitely test the individuals physically and mentally.

COMMISSIONER MAGWOOD: | really appreciate that comment
because we have been stressing realistic scenarios and offsite emergency
planning, and | wonder if we ought to be stressing onsite realistic scenarios even
though they're beyond design basis. There are things that, if you have some
experience with, even if you do it once it probably makes you more proficient.
Just one last thing as Commissioner Svinicki pointedly indicated, the four
gentlemen here with the operator background, | visited more than, probably more
than a couple dozen nuclear power plants since being a Commissioner. | haven't
counted, so don't hold me to that. But | think I've seen one woman in the control
room. Is that changing, or is that --

BRIAN SNYDER: It's changing drastically, sir. Currently we have a
female shift manager at Oconee Nuclear Station. She is the second female shift
manager in the history of Oconee Nuclear Station. We have three senior reactor

operators who are still actively licensed and two reactor operators still licensed at
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Oconee, and we have three or four females in training at this time.

COMMISSIONER MAGWOOD: Well, sounds like I'll make an
Oconee visit very soon.

BRIAN SNYDER: Thank you.

COMMISSIONER MAGWOOD: Thank you very much. Thank you,
chairman.

CHAIRMAN MACFARLANE: Commissioner Ostendorff.

COMMISSIONER OSTENDORFF: Thank you, Chairman. Thank
you all for being here today, | think this is a very interesting topic, and |
appreciate my colleagues' questions. You hit some really important areas there,
and | learned a lot from those responses. We're all creatures of our experience
and | share a common background with you. | spent 26 years in the Naval
Reactors Program, and served in six submarines. And | wanted to maybe make
a couple comments and I'm going to get to the operator piece of some of this -- |
was trying to count up how many people I'd been responsible for qualifying over
the years. About 40 engineering officers of the watch when | was an Engineer
XO or CO of attack submarines, 30 engineer watch supervisors and 25 ROs. So
| was trying to get a data point, though | have no commercial experience at all. |
think some of the principles you talk about today, and from your own
backgrounds are -- do inform some of the discussion.

| guess my first point would be, | think throughput. In my
experience, a college degree does not equal a good operator, and | saw a lot of
people who were very smart, could pass all kinds of examinations and can draw
a CRDM or, you know, deal with the coordinative PH phosphate control regimen

for a steam generator chemistry control, but just because they could do that does



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

47
not mean they are a good operator. And | think education does not -- it is
necessary, but it is not a sufficient condition in order to be competent. But | did
want to comment on -- Brian, your slide put it out. | would say the throughput
piece, maybe some history here. | look at Glenn Tracy back there. Glenn's
brother Mike and I, from 1990 to 1992, his brother was at Naval Reactors and |
was at Bureau of Naval Personnel. | was in charge of all the accessions, | was a
nuclear enlisted community manager, so all the accessions for the nuclear field,
for the EM, ET, and EMM ratings and all the planning for how many people go to
nuclear power school, A school prototype. And this is a data point.

So 22 years ago in June of 1990 when | took -- got that job from my
XO and commanding officer tours, the attrition rate for ETs, electronic
technicians, those who go on to be a reactor operator, the attrition rate was 50
percent. So if 10 people walked into A school, after going through a recruit
training pipeline, five graduated with a 33-53 submarine ET NEC from prototype
18 months later. And so | just would comment that, you know, you all four
experienced that, and as Commissioner Magwood and Commissioner Svinicki
were highlighting this, that the Navy's program had a significant screening aspect
to it. You all made it through successfully and went on to complete the pipeline,
but a lot of people you went to school with didn't.

And so, you know, if | was trying to solve -- if | was industry side
trying to look at the throughput issue, because | think your pass rate's actually
very high. | don't think we're talking about exam pass rate. Actually, it's almost a
little too high. And I'd worry about that. | think anything above 90 percent, I'd say
well, you know, that's kind of causing me some concern. But if | were an industry

or INPO or NEI looking at this I'd want to go back and see what are some of the
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aspects of the Navy nuclear propulsion training pipeline that have weeded out
people? And so | just made a quick list here on my piece of paper. | was
thinking, you know, hard work because you're routinely doing shift work for a
routine 12 hours a day, in shift -- prototype at least. You're dealing with not just
written examinations, but also oral checkouts. You have to be able to talk to and
verbalize on the spot and answer somebody, which most college students don't
have to do. Most of it is all written exams. You have to be able to draw systems
which may or may not be present in some kind of a college curriculum. | was an
engineering student and didn’t really have to draw any systems in the Naval
Academy, but | sure as heck did when | got to USS George Bancroft to qualify as
engineering officer watch.

There's a sense of resilience and sense of some rejection. People
say that, no second-class or -- | guess a third-class petty officer or ensign. That's
not good enough. You've failed this checkout. Some people don't do well with
that, so | go back and look at those things from your own experience and say
what were those factors, the attributes of the experience that the Navy nuclear
pipeline had A school, power school, prototype and your first qualification, and
see how might you use that to help screen candidates. Because | think many
people today are not really good at dealing with rejection, and there's a social
dynamic, a psychology there that's not fit for everybody. So that's the comment
I'd offer to you. Let me shift over to the operator proficiency item that Brian hit on
in your presentation. In the six-month piece --

BRIAN SNYDER: Yes sir.

COMMISSIONER OSTENDORFF: We used to call it time on the

pond, and six months is not a very long period of time, and I'm not suggesting
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that your licensing program time period of 18 months is a long time. I'm not
suggesting that you should do anything to lengthen that, but | think you have to
realize that the aggregate experience of showing up for work and for seeing
different things in the workplace whether your plant is operating or in an outage,
that there's an aggregate -- used to, you know, call it wiping the salt spray off our
shoulders at sea, but there's an aggregate experiment gained by just being there
and seeing things.

And so | would worry -- I'm not saying that six months is not
appropriate or is appropriate, | have no judgment on that, but | do think there is a
significant value, and it's been demonstrated over the years, of just seeing, being
exposed to other things. And some things can't replace experience. And | think
you hit on a key -- a very key point there about the experience being so
important.

Now, one of the things that -- | was always a little anxious as
engineer and as a commanding officer certifying the watch stand, especially as
CO, because you're the final person to certify engineer officer watch, but | would
never put a brand new engineer officer watch on watch in a section