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UNITED STATES NUCLEAR REGULATORY COMMISSICON

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of: )

334th GENERAL MEETING )

pursuant

Friday,
February 12, 1988

Room 1046
1717 H Street, N, W,
Washington, D, C., 20555

The above-entitled matter came on for hearing,
tO notice, at 8:30 a.m.

BEFORE: DR. WILNLIAM KERR
Chairman
Professor of Nuclear Engineering
Director, Office of Energy Research
University of Michigan
Ann Arbor, Michigan

ACRS MEMBERS PRESENT:

DR. FORREST J. REMICK

Vice-Chairman

Associate Vice-President for Research
Professor of Nuclear Engineering

The Pennsylvania State University
University Park, Pennsylvania

MR, JESSE C. EBERSOLE

Retired Head Nuclear Engineer
Division of Engineering Design
Tenessee Valley Authority
Knoxville, Tennessee
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Director, Chemical Technology Division
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Research Manager on Special Assignment
E. I. du Pont de Nemours & Company
Savannah River Laboratory

Aiken, South Carolina

HERITAGE REPORTING CORPORATION (202) 628-4888




illha

“\ITY

N NT STAFE MEMRPT
e l:u_‘_t_x_il.“.‘ﬁ Q.AA:LA_A_ n_A.pu.ul&i .

)lrecto

NRC STAFF PRESENTERS:

Steven tichardson

na




DM T A~

JLUING CO ) (2¢( 628~4888




believe Di J handed out th ANI thing

Imlttee On

gnizant ACRS f m o m g

Bart




10
11
12
13
14
15
16
17
18
19
20
21
22

23
24

25

safety evaluation report on the Sequoyah Nuclear Power
Plant and other related documents prior to the
subcommittee meeting., At the meeting the subcommittee
heard presentations by the staff on the staff's schedule
of TVA reviews; management reviews and activities; the
assessment of the Sequoyah status mechanism for review
of evaluating management; the discussions of the staff's
integrated otat? inlpcction of the emergency raw water
system; and lessons learned from that inspection and
staff's conclusions regarding the effectiveness of TVA's
recovery activities.

TVA made presentations on their response and
measures taken as a result of the findings of the IDI
inspection., Design control, design verification and
review, operational readiness, employee concerns,
environmental qualification issues and more detail about
the Nuclear Safety Review Board and how nuclear
experience feedback is implemented.

During the visit to Sequoyah, the subcommittee
met with the plant staff and discussed plant
organizational issues and then toured selected areas of
the plant including the control room, the separate shut
down panel, the cable spreading room, switch gear rooms,
compressed air systems and looked at the fire protection

facilities and provisions, the diesel generator building
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and the emergency raw water system.

One item of interest to the committee was the
addition on the Sequoyah staff of two positions of
assistant plant managers which insure that a senior
plant manager is on duty 24 hours a day at the Sequoyah
plant,

Today we have selected several items of
interest that we felt that the full committee should
hear and presentations by the staff and TVA will be
made. Before we proceed, I would ask other members of
the subcommittee if they would like the to make
comments.

(No response.)

Well let's proceed then and I will call on
Steve Richardson of the staff.

MR. MOELLER: Charlie, while we are going on in
the review of Sequoyah are we going to here anything
about the control room HVAC system. In the writeups
that were provided to us, they said they may need to
increase the ventilation inflow above the unit to meet
the requirements,

MR, WYLIE: We had not asked that specifically
but we can ask Mr, fox if they can address that.

MR, MOELLER: Also the hydrogen analyzers,

There were guestions on those,

HERITAGE REPORTING CORPORATION (202) 628-4883
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MR, WYLIE: Yes, we can answer those questions.

MR. RICHARDSON: 1I'm Steve Richardson the
Division Director of the TVA Division in the Office of
Special Projects, With us this morning from the NRC
staff Jane Axelrad who is the Deputy Director of the
Office of Special Projects. Jim Clifford, Special
Assistant to the Division Director. Angelo Moreno, who
is the Assistance Branch Chief.

Eileen McKenna, the Senior Project Manager.
Bob Pearson, the Branch Chief of the Plant Systems
Branch. And BD Leb, who is the Assistant Director for
Technical Programs, In terms of recovery schedule,
Sequoyah Unit 2 is currently in mode 4.

(8lide.)

Reactor coolant system temperature is about 250
degrees, pressure at about 475 psg. The Office of
Special Projects director gave TVA approval to move from
mode 5 to mode 4 on February 4th, They actually made
the transition late in the afternoon on February 6th.
They are currently in the the process of running through
a number of surveillance instructions, checking out
plant systems and beginning the heatup cycle. Their
planned heatup is going to last on the the order of 30

to 35 days depending on the types of problems they run

into,
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The NRC has an augmented site coverage team on
site with an inspector in the control room most of the
time, not 24 hours a day but a lot of the time, We have
several shifts of augmented inspection personnel from
region helping us to cover the various iurveillance
instructions underway.

We have a senior manager that is assigned.
That is currently Gary Zack who is covering the site on
@ full time basis. The schedule for Sequoyah Unit 2 is
approximately six months after the restart-- I'm sorry.
The schedule for Unit 2 is, criticality on it looks like
the first week in March., Unit 1 will be following Unit
2 approximately 6 months later.

TVA is in the process, as resources become

available from the various tasks in Unit 2, of shifting

them over to Unit 1.

MR. MOELLER: Excuse me. I'm sure that
question has been asked many times, the difference in
timing is one of resources, not differences in the two
units?

MR. RICHARDSON: That is correct.

At the Browns Ferry site Unit 2 is their lead
unit to be restarted, They are currently projecting the
fall of 1988. The NRC staff is beginning to shift our

resources for Sequoya to Browns Ferry to support that.
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. 10
Watts Bar is further down, 1990 to 1991. The staff last
summer approved construction permit extensions to move
that out.

Bellefonte, there is no specific date. The
plant essentially is at a high state of completion but
it is in lay up and 1993, 1994 is the projected date for
that.

Any other questions on the schedule?

DR. REMICK: What is the function of the NRC
ingpector in the coutrol room?

MR, RICHARDSON: We want to monitor the TVA

. operations, particularly shift changeovers, adherence to

procedures, formalization of control room operations to
make sure that we feel that when they think they are
ready to go into mode 2 criticality, we agree with that
decision,

DR, REMICK: 1Is that person an experienced
reactor operations person?

MR. RICHARDSON: VYes, sir, he normally is one
of the resident inspectors and quite frequently the
senior resident inspector at that site,

CHAIRMAN KERR: Has he had experience in
operations?

MR. RICHARDSON: No sir, he has not been a

HERITAGE REPORTING CORPORATION (202) 628-4888
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licensed individual. He goes through the normal
training program that we put resident inspectors through
to qualify.

CHAIRMAN KERR: He had not had experience, for
example as a power plant operator?

MR. RICHARDSON: Not in the commercial
business. The particular people at Sequoyah are former
Navy nuclear personnel,

CHAIRMAN KERR: Thank you.

MR. RICHARDSON: Any other guestions on
schedule?

(No response,)

(Slide.)

I will briefly mention several items since the
last time we met ACRS. The report was issued on
November 6th. Since then, we have had a follow=up
inspection that was completed last week and that report
is in preparation.

Mr., Wylie mentioned our safety evaluation
report on Sequoyah restart, We issued that on January
2lst, That covered 39 of the 46 programatic issues in
the TVA, Sequoyah performance plan., We are about ready
t0 issue a supplement to that SER that will pick up all

of the remaining items,

The two items still outstinding are the civil

HERITAGE REPORTING CORPORATION (202) 628-4888
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12

calculation area and electrical calculations and we are
working on those. We have an inspection going on next
week to close those items out,

The Office of Special Projects briefed the
commission on Januar; 20th on the status of the various
items still underway at Sequoyah. We have another
commission briefing scheduled before the commission vote
on restart, The current scheduled date of that is
February 24th., There is some discussion that that may
slip, based on TVA actually not being ready to go
critical until sometime early in March,

We are working on resolution of the employee
concerns, The concerns that were applicable to Sequoyah
were grouped into what is called element reports., There
were 24C different element reports that were applicable
that had to be done before restart, The staff has
finiehed all but four or five of those and those four or
five will be finished up in the next several days,

We have a large number of allegations., There
were approximately 170 allegations at Sequoyah, At this
moment we are about halfway through with that and that
is proceeding at a fairly rapid pace so I don't see that
as an issue in affecting the restart schedule,

We have had major inspections on the emergency

operating procedures, operational readiness. We have

HERITAGE REPORTING CORPORATION (202) 628-4888
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gone wiﬁh the training programs. During the system
alignment phase that TVA was in for four or five weeks,
we have had very intense coverage of that from both the
site inspectors and the region to make sure that that

process went well,.

Are there any questions along this line?

CHAIRMAN RERR: Perhapi you are going to get to
it but how do you deal with, if you do, comments for the
American Nuclear Insurers?

MR. RICHARDSON: The American Nuclear Insurers
did an inspection at Sequoyah in December to review
operations at the site for the purpose of determining
risk liability., Their report was very critical of a
number of things, particularly the Plant Operations
Review Committee, We forwarded that report to TVA and
asked them to respond to each of the findings as part of
their operational readiness assessment which we are yet
to review,

We are going to have a public meeting with TVA
to go over why they think they are ready for operations
and each of the American Nuclear Insurers findings will
be gone over at that point,

MR, SIESS: You said you forwarded that report
to TVA? Do you mean that TVA would not have gotten that

report?

HERITAGE REPORTING CORPORATION (202) 628-4888
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MR RICHARDSON: No, sir. TVA had the report
We got the report from TVA but we, formerly on the
docket, in a letter to Mr., White asking for a response
on an item by item basis to each of the responses.

MR, MICHELSON: 1In the past have you audited
the operations of the PORC Committee?

MR. RICHARDSON: Yes, we sat in on various
PORC's and also the integration of the PORC Committee
with the NSRB.

MR. MICHELSON: What was your observation
concerning these meetings?

MR. RICH2RDSON: Our observations were b;ck
during the summer, We were generally satisfied with h
they went together. We noted that improvements could
made.

MR. MICHELSON: 8o, you didn't necessarily
exercise the same degree of critical observation that
the insurers exercised apparently,

MR, RICHARDSON: I think that is correct.

MR, MICHELSON: Have you ever sat in on the
operations of the Nuclear Safety Review Board?

MR. RICHARDSON: I personally haven't,

MR, MICHELSON: I mean as an agency.

MR, RICHARDSON: The agency has sat in on

various NSRB meetings and we get all the minutes.

14
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MR, MICHELSON: And what have been their
Observations concerning those meetings.

MR. RICHARDSON: We think that they are
operated successfully.

MR, MICHELSON: Thank you.

MR. EBERSOLE: What is your yardstick of
successful., For instance, one viewpoint you could take
is it is not in compliance with existing regulations and ‘
another you could take is that there are no regulations
which are pertinent to iL but it is still a safety
matter., Where do you view the line there? Do you
require or suggest or permit extensions of rationale and
logic beyond the simple regulations and rigid adherence
to at least a minimum standard of those?

MR. RICHARDSON: OQur focus is on the safety
issue.

MR. EBERSOLE: Yes, but what is the safety
issue? 1Is it noncompliance with the regulation?

MR. RICHARDSON: Not necessarily. The safety
issue is the hardware issues or operational issues at
the plant and the risk to the public health and safety.

MR. EBERSOLE: It may have nothing to do with a
particular regulation?

MR. RICHARDSON: I'm not sure I would say it

would have nothing to do with it,

HERITAGE REPORTING CORPORATION (202) 628-4888
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MR, EBERSOLE: Well, it might have a very
distant interpretative relationship but that would be
valid as far as the staff is concerned.

MR. RICHARDSON: That is true. That is right.
In other words we do not insure simply compliance with
the regulations., We go beyond that, if the safety
conscience is there with the NSRB which is the purpose.

MR, EBERSOLE: Fine, that is what I wanted to

hear.

MR. RICHARDSON: Any other questions?

(No response.)

Charlie, I didn't have anything else,.

MR. WYLIE: Okay. Does the staff have anything
else?

MR. RICHARDSON: Not in the cverview,

MR. WYLIE: Any other questions?

MR, SIESS: Could you comment on any
similarities or differences in the objective and scope
of the ANI review of the plant and the NRC review of the
plant? Are they interested in the same things you are,
the health and safety of the public?

MR. RICHAR., ON: We haven't covered the ANI
report in sufficient depth yet to insure that, My
impression is that they are coming rot from a pure

safety perspective that the NRC is but more from a
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financial risk perspective and insurance liability.

DR, SIESS: 1Is this the first time you have
seen an ANI report?

MR. RICHARDSON: This is the first time we have
seen an ANI report at TVA,

DR. SIESS: 1Is this the only plant that ANI has
ever inspected?

MR, RICHARDSON: No, ANI is going to all the

plants, This is the first time that I'm aware that the

NRC has gotten a specific report., I really don't have

any other information on other plants at that point,

DR, SIESS: Thank you.

MR, EBERSOLE: A couple of things here. I have
here and I think everybody has a copy of a iocc‘: to the
commissioner dated February 3rd.

DR. REMICK: Mr, Ebersole, would you be willing
to move that mike so that we can hear you better:

MR, EBERSOLE: It is a letter from a law firm
but it refers to a gentlemen named Bartlick.

MR. RICHARDSON: VYes, sir, I'm familiar with

the letter,

MR. EBERSOLE: What is the current disposition
of that matter?

MR, RICHARDSON: We have met with Mr., Bartlick

on several occasions and we have had lengthy interviews,

HERITAGE REPORTING CORPORATION (202) 628-4888
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We are in the process of studying each of the issues he
raises. He comes across as a very knowledgeable, very
credible individual and we are going through his
concerns in detail to insure that they are
satisfactorily resolved.

MR. EBERSOLE: But that is still on going?

MR. RICHARDSON: VYes, sir, that is.

MR, EBERSOLE: But you don't regard that as an
impediment to start up?

MR. RICHANRDEON: These issues raised, we want
t0 make sure they are resolved prior to ép;ration of
mode two., We have gone through his issues and insured

and discussed with him whether any of these are

-impediments to mode 4 or mode 3 operation,

MR, EBERSOLE: There is another gentlemen from
Congress very interested in this plan. As you know, Mr.
Myers has also a comparable packet of papers and issues.
What is the status of his allegations from that side?

MR. RICHARDSON: We have taken all of Dr.
Myers' questions and we are insuring that the issues
that he raised are addressed in our revise study at some
point, We are not providing specific answers back to
Dr, Myers but we are making sure the issues have been
covered,

MR, EBERSOLE: Will there be some sort of a

HERITAGE REPORTING CORPORATION (202 628-4888
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documented resolution of these sort of things? will it
be put in some sort of a package?

MR. RICHARDSON: There will be documentation of
the allegations, For example I believe that the issues
raised by Dr. Myers, we have attempted to prepare a
matrix and we are in the process of doing that,

MR. EBERSOLE: It is so complex, I can
understand why you should.

MR, RICHARDSON: It takes a lot of time but I
believe it is a useful tool for us to go through to make
sure nothing has fallen through the cracks.

MR. EBERSOLE: So these are still ongoing?

MR, RICHARDSON: VYes, sir.

MR, EBERSOLE: Thank you.

MR, WYLIE: Any other questions?

MR, WARD: 1Is the staff going to cover the rest
of these topics, do you know?

MR. WYLIE: You mean these agenda items?

MR. RICHARDSON: We have separate briefings on
the IDI and management reviews.

MR, WYLIE: Okay. I guess Charlie Fox of TVA
will be next,

MR, FOX: 1I'm Charles Fox, Deputy Manager of
Nuclear Power for TVA., 1I'd like to start oit as Mr.

Richardson did by introducing my people, I would ask

HERITACE REPORTING CORPORATION (202) 628~-4888
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that they stand. I have Bill Walley, Chief of the

Electrical Branch, Jim Hutson, Assistant Electrical

Branch Chief. John Hausner, Branch Engineer at

Sequoyah,

We have John Cox an APE at Seguoyah. Joe
Ziegler, Nuclear Safety and Licensing. Linda Tinker,
Ken Hendricks, Nuclear Safety and Licensing. Barry
Kinsey of Ltconltpq. Mike Sidlacey, Electrical,
Sequoyah, Fisher Campbell, Nuclear Safety and
Licensing, Tony Caposey, our Head Manager of
Engineering Assurance., carl Seidler, Assistant Chief of
the Electrical Branch, Richard McMahon, DNE Safety and
Licensing. Ruben Hernandez, our Assistant Branch Chief.

Fred Moreno, new manager of all of our
disciplines who recently joined us from Gilbert
Commonwealth, Tom Epileto who is our consultant and
helps run our Bethesda office. Mr. McRae, Deputy
Director of Safety and Licensing., Chris Eckle from our
Washington office, Doug Wilson, Chief of Nuclear
Technology. Joe Bynum, Assistar. Manager for Operations
and John Kirkebo, our Chief Engineer.

We are pleased to be before the full committee
today. As Steve said, we introduced a number of topics
to the sutbcommittee in Chattanocoga on Pebruary 2nd, We

are prepared to cover the items on your agenda and we
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721
are also prepared to answer the questions that the
subcommittee has furnished us.

We are prepa-ed to deal with the ANI issue with
you today. We have had a subseguent reinspection by
ANI., We got their letter yesterday. There is a marked
improvement from the previous inspection, We still have
a ways to go, So we will start on intc the agenda.

Our first speaker will be Joe Bynum, our
Assistant Manager for Operations., Your agenda shows
Steve Smith, Steve is with his plan, mode 4 and Joe
Bynum, Assistant Manager for Operations who recently
Joined us from Palo Verde whot; he was plant manager for
all units there will be the first speaker,

MR, BYNUM: As Charlie indicated, I'm going to
discuss the operational readiness restart and in
particular focus on the operational :eadiness review
team that Admiral White commissioned and put in place in
August of 1987,

(8lide.)

Admiral White put an operational readiness
review team in place in August of '87.

(8lide.)

In that he chartered several senior
individuals, very experienced individuals with

experience in not only commercial but military Naval
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reactors., A very simple task to assess the restart
readiness relative to resources and personnel
performance, to observe the activities and personnel
during heatup.

The activities we focused on were operational
activities., This obviously included the control room
and the conduct of operationin the control room and also
included all gﬁbot aspects that related directly to the
operation of the facility and the support of the
operators in the control room, covered maintenance and
covered RAD control, covered chemistry and other areas.

The period of assessment was from August 1987
through January of 88. An interim report was issued in
October of '87. That is when Admiral White asked me to
come on board and take the report and work with the
operating organizations in assessing the report and
responding to the findings.

In addition to the operational readiness review
team that Admiral White put in place, we also suggested
that INPO come in., That {s one of the areas we wanted
to look at not on'y with performance of the operators
and the administrative controls and the support but we
also wanted to look at the technical adequacy of the
operators, So INPO came in and did an assist visit on

the simulator,
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In fact, did an audit of all of our operating
crews, They came in two different periods and evaluated
all the operating crews in the control rocms, As I
said, the interim report was issued in October and we
immediately began assessing the report and working on
our corrective actions.

MR. MOELLER: No final report has been issued?

MR, BYNUM: Yes, the final report has been
issued, The final report was issued in January and what
we did, we sat down. We also included the rtwo INPO
assist reports., S0 we took the final ORR report, we
took the two INPO assist visits and put them into one
package, We looked at that.

INPO had made a couple of recommendations based
on some specific areas of weaknesses that they felt like
that the operating crews had in general., I will say
that overall, the cover letter states that they found
the performance of our operators above average on the
simulator, They did find some specific areas and they
made recommendations that those areas be looked at prior
to restart,

50, we took those issues., I sat down with
Frank Fogerty, who is the head of the ORR team, and we
picked out certain issues that we called restart issues

in the ORR report and put the two together and we began
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working on the coirective action responses, Last week
we did complete and issue all of the responses to the
restart issues. And hopefully by the end of February,
at least hy the middle of March, we will have responied
to all of the ORR findings.

The report is out and a response has been maie
to all restart issues including the restart issues (rom
INPO,

PR. REMICK: Would you give us a couple of
examples of what INPO pointed out?

MR, BYNUM: VYes, we are going to get into that
in a little bit more detail.

(8l1ide.!

Basic areas of concern were in three major
areas and this is from the ORR report, manaje -
involvement, standards of performance and administrative
controls.

Basically, in the management involvewent area,
the major concern was that management way not really
effective in identifying problems and correcting those
problems, getting tha corrective action implemented . nd
really dowr to the lowest level of the organization.
Standards of performance, they naw indications based on
lack of formailty and indicatiune of things that our

standards of performance were n/t as they would like
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occur and what he would be doing to try to intercept it?

MR, BYNUM: Well, let me be sure I understand
your question. You are talking about from a procedural
point of view?

MR. EBERSOLE: Yes a procedural point of view
in a badly degraded state.

MR, BYNUM: For the most part, I think the
answer to your question is yes because we have a very
detailed system of abnormal operating instructions?

MR, EBERSOLE: Yes, depending upon the degree
of abnormality. That is what I'm noa:chihg for.

MR, BYNUM: Those procedures are very detailed
and there are varying degrees of problems, varying
degrees of equipment out of service and equipment
launch. You go through the electrical side and
something mechanical for the system such as ERCW.

MR, EBERSOLE: For instance, would he have a
dynamic consequence if he lost, I will arbitrarily take
ERCW,

MR, BYNUM: I think in that case more of the
dynamic concept is gone through on the simulator and I
think the dynamic concepts are really simulator
excercised,

MR. EBERSOLE: And the simulator tracks these

time dependent seguences.
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MR. BYNUM: VYes.

MR. WYLIE: In this area in regard to
operational readiness, has there been an assessment of
the plant chemistry?

MR, BYNUM: Yes, sir., As I indicated, one of
the things that the team looked at in the interfaces
with the control room and other activities that really
affected operation, radiation control or radiation
protection program, chemistry program and maintenance
and other activities.

MR, WYLIE: Were there any concerns?

MR. BYNUM: Yes, there were. The concerns,
typically the ones that in my experience you find I
think the biggest concern, was the communication between
the chemistry group and ths operations people in the
control room on status, What is the status of the
Systems when chemistry does an analysis? How do they
communicate with the control room to indicate what the
conditions are?

They noted a problem that the operator really
didn't have good trend information o that they could
see what direction they were going in, So, we the
chemistry department instituted a trend program and
those trend graphs are in the control room every dav,

The shift supervisor ceviews them every day.
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8o things like that, I think as far as the technique
goes, they did note in some cases that we had some
inexperienced technicians and we looked to really beach
that area up. We retrained some of the technicians,

We have looked at the shift complements very
carefully to be sure that we didn't have all the
inexperienced technicians that had not been through a
start up before on one shift and things like that,

DR, MOELLER: With your simulator you, of
course, are trying to simulate various accident
sequences and so forth., 1In the room in which your
simulator is lotated, can you have it go on omQ;qcncy
HVAC situation and have that room heat up like the true
control room would heat up and then simulate various
electronic components failing one at a time?

MR. BYNUM: No, to my knowledge you cannot
simulate the loss of the HVAC's., You can, of course,
take out selected control room components and fail them.
But as far as the HVAC, you cannot simulate the loss of
HVAC. There is no program in the machine, to my
knowledge, that would say these are the components that
would fail first in that event,

MR. MICHELSON: That was a slightly different
answer than I thought you gave me just a minute ago,

MR, BYNUM: Okay.
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design and modifications phase plant and operations
phase plant, Participation in training, one of the
things that we have done is set up a management roster
up to and including myself where we go to the simulator
and in fact watch simulator exercises ourselves. We
essentially critique the critiques.

DR. REMICK: Do you participate in the tech
staff and manager's training program?

MR, BYNUM: We have not as of yet., We are
concentrating right now on the operator program, I
certainly think we will in the future, But right now
the real focus is on gho operator program,

DR. REMICK: How about your PORC members. Do
they attend that tech staff and managers training?

MR, BYNUM: Some of them have. We are in the
process of putting together a special program for PORC
members. We can talk about the ANI responses and some
of thd things we do in that area but we are actually
putting together a package that is rpecifically related
to PORC no-berp that talks about 5059 training and
safety evaluations and things that are germane to PORC
functions,

Root cause analysis, we have a special course
in root cause analysis for PORC managers, Communication

#was a big issue and here are some of the methods that we
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have used to improve our communication., The daily plan
of the day meetings. That is our war room where the
status 1s a continuously run meeting essentially to
bring issues up, resolve issues and keep plant status.

We have a daily plant status report that lists
all the typical parameters that you see for operating
plants. This one I think is unigue in that it also
lists all of the potential reportable occurrences and it .
has also got what we call an operations hot list or the
items that the operators, in fact, feel like they need
to have work expeditiously. So it includes those two
things in addition,

We have quarterly meetings where plant
management sits down with all the operating staff
personnel, all the personnel under the plant manager and
then we have totally revised our conduct of operations
procedure. Based on the ORR report, a significant part
of what we learned from the report was we had not been
as specific in a lot of cases as we should have been
about what standards we, in fact, expect of the
operators., So we completely revised the conduct of
operations procedures for operators,

In addition to that, once we complete that, we
are going to look at other areas such as maintenance,

chemistry and RADCON to look for a similar conduct of

HERITAGE REPORTING CORPORATION (202) 628-4888

& .




10
11
12
13
14
18
16
17
18
19
20
21
22
23
24

25

36

operations procedure for those areas,

MR, EBERSOLE: Could I speak to communications
in a little bit different context?

MR, BYNUM: Yes, sir.

MR, EBERSOLE: I saw someplace in this pile of
papers here about some concern about the communication
process in the face of some internal disaster like a
fire, Since you all had the Browns Ferry fire you got a
good background in what to do about this.

The observation was made that communications
might become difficult because of damage to centralized
communication facilities,

MR. BYNUM: Yes, sir.

MR, EBERSOLE: What I want to hear from you is
it doesn't matter whether you blow out the communication
room or not., You can still get word around as to what
to do in the plant and I hope you will say that?

MR. BYNUM: That is correct. One thing you are
doing and I think your absolutely right. We have, of
course, radio systems and then we have sound powered
phone systems as backups for the regular phone systen.
S0, we have evaluated that and of course that is a part
of Appendix R also.

MR. EBERSOLE: VYes.

MR, BYNUM: So we have looked at that., We are

4

HERITAGE REPORTING CORPORATION (202) 628-4888



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

attempting to upgrade it from just a maintainability

point of view, We are having D and E look at more sound
powered lines and some other methods of communication so
that we can do that more expeditiously.

MR, EBERSOLE: Have you got an adegquate supply
of radio?

MR. BYNUM: Yes we do.

MR, EBERSOLE: And they work?

MR, BYNUM: Yes. We have had radio surveys
done throughout the plant.

MR, EBERSOLE: Thank you,

MR. BYNUM: 1In fact, th;t is where some of the
sound powered phone jacks we specifically put in areas
where radio communications was difficult,

MR. EBERSOLE: Related matter, do you have
enough light around the plant to do what you have to do.

MR. BYNUM: Yes, again we have done the typical
Appendix R walkdown to make sure you have adeguate
light,

MR, MICHELSON: Did your Appcadix R walkdown
consider the problem of smoke in the areas when you
evaluated adequate light?

MR, BYNUM: 1I'm not sure of the specific
results of that, I couldn't really answer that

guestion,
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MR, MICHELSON: That would be, of course, a
consideration if you were trying to mitigate a fire?

MR. BYNUM: Yes.

In administrative controls areas, we are in the
process of revising our administrative procedures to
eliminate procedures, to eliminate where there is
overlap to get a consistent hierarchy of procedures both
from the co;borato level on down into the plant.

(8lide.)

We have just recently implemented a change to
Section 6 in technical specifications. We have got the
typical specification now that most plants have on
qualified independent reviewer, I think al. of the new
tech specs are in that vein., We have implemented those
at Sequoyah and as a result of that are going through
our administrative procedures to make the necessary
changes and corrections., Obviously, we conduct training
on the procedures as they are approved,

On-shift observations, one of the problems that
we share with everybody else out there is on-shift
observations by management, getting management out in
the plant, out in the field, Admiral White would call
it walking our spaces. And one of the things we found
is that people really don't know how to do that. Even

once they get out in the plant, they really don't know
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how to effectively do an on-shift observation,

S0 we spent a lot of time with our first line
managers and supervisors in really training them on how
do you do a good on-shift inspection observation aad
what kind of feedback is utilized.

(8lide,)

As I indicated we have updated our standards of
observations again, We have just revised our AR3I0. We
are in the process of changing our administrative
control procedures and consolidating those and
simplifying them, One of the other issues that came up
in the ORR report were the gualifications of assistant
unit operators.

There was a concern that in some cases they did
not feel that the assistant unit operators, were really
as familiar with their particular watch station as they
should have been, What we have done, is we have taken a
couple of significant actions, One is, in reorganizing,
we have split out the duty stations of the auxillary
unit operator into two basic sets, One basic set is a
typical power plant auxillary unit operator stations in
the control room, the turbine building, the aux
building.

And then we have taken the water and waste

treatment water plant, RAD waste and separated those so
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we now have two distinct groups of auxillary unit

operators and they, in fact only cover those watch
stations in their particular group. But essentially,
cut in half the number of watch stations that AUO is
qualified for.

We also are having a complete recertification
program of our auxillary unit operators., We have
developed a check sheet and a walk-through for each of
our selected individuals from the training center to
come over and actually give the AUO's a walk through and
oral exam on each watch station to certify them and that
will all be completed prior to restart,

DR. REMICK: Your task analysis could be
interpreted as not being very good or I could interpret
that these people have too many systems that they are
responsible for and cannot possibly know all of them.

MR. BYNUM: There are two basic problems and
the latter is more close to the situation., Two distinct
problems that we found, there were so many AUO watch
stations, I think there were 11 or 12 watch stations,
There were 80 many of them and also it was very
difficult, In fact, we did not track when the last time
a certain individual worked on a certain watch station,

S0 you may have run into a situation where you

had an individual who had not worked a watch station for
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maybe 8 or 9 months having to be assigned to that
station to run it, The familiarity level just was not
there,

DR. REMICK: Then I can interpret that your
continuing training programs for unltccnnod'opctatOt in
picking up the tasks~-

MR. BYNUM: Well, that is a part of it and that
was the other thing that we put in the program is we
have gone back now that we have reduced it we can cover
those things much easier with a smaller number of watch
stations., Your observation is correct.

MR, EBERSOLE: Do you rotate the AUQO's around
the plant until they virtually know all the systems?

MR. BYNUM: Yes, we do.

MR, EBERSOLE: And that is his educational
process?

MR. BYNUM: That is correct. And again, we
used to rotate them through all 12 stations, Now we
basically rotate them through the six stations that are
in their area, We probably, in the future, will get to
the point of taking individuals from each of those and
putting them in the other areas., But when we do that,
it will be on a long term basis,

It won't be for a week over there and a week

back in the turbine building.
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MR, EBERSOLE: With all this focus on operator
qualifications, yesterday we were hearing about the
onset of similar considerations and maintenance.

MR, BYNUM: We are looking at scme of the same
things in the maintenance here, particularly some of the
communications training and some cf the proficiency
training we are looking at also in the maintenance area
and in the chemistry area and in the RADCON area.

MR. EBERSOLE: Do your mainténance people have
documented qualification certification for whatever they
do?

MR, BYNUM: VYes.

I mentioned already the RADCON shift
assignments and chemistry staff shift assignments, We
did take the lead individual and put them in the
supervisory status so that we could get better
accountability on a shift basis and improve the
communications between the control room and those
staffs.

Demonstration performance, obviously one of the
things we want to know (s how well are we doing. That
is part of the reason we are into this heat up phase
now to really look at how much improvement in fact have
we made since we got the report in October. We are

really measuring that two major ways. The first way is
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; 1 that we are using shift operations advisors.
- 2 These are previously licensed SRO's from other
1 3 utilities that are now working with TVA and we put thenm
4 On a rotating shift and they have essentially a
; . S checklist and they observe shift turnovers. They make
6 specific observations on communications. They make
? . ? specific observatione on several other typical itenms,
. 8 eénunciator rervinses, things like that. And then at the
9 end of the shift, they actually turn into the plant
10 manager a sheet that summarizes their observations, what
11 they observe and the sense of what they oboirvo.
12 In addition to that, as I mentioned, we of
. 13 Course have a lot of management attention in all the
14 Operating areas, Admiral White is on site full time,
18 Myself and Charlie spends most of his time out there.
16 §0 we have a lot of management involvement again on
17 shift looking at all the operations.
18 MR. POX: For example, a point that Joe passed
19 over quickly that is very important, we have that ;
20 Operational readiness review teanm on the site., In fact,
21 they are going through around the clock coverage
22 obseiving RADCON operations. 8o they are following up |
23

tO make sure that the Observations that they made back

24 in the late summer and early fall are, in fact, correct,

23 They are still very active and they are reporting
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directly to Admiral White the progress that they see,
areas where additiona) attention is needed.

DR, REMICK: 1Is that a full time team?

MR, FOX: Yes. Our corporate maintenance
manager for example, Jean Rogers, is in residence almost
full time at the site., George Toto has put someone else
in charge of the site at Watts Bar and he is spending
more time there, He is on the ORR team, As is Frank
Fogerty and the rest of them,

MR, BYNUM: There is alsc a permanent follow-up
essentially to the ORR is the NMRG, Nuclear Management
Review Group and that group has reviewed the responses
and they are including as a part of their ongoing
activities, looking one at the simulator training that
ve are doing now, We are doing two things in simulator
training., One to address some of the INPO comments and
the other to address some of the ORR comments.

But in week one of requal is going on right now
for the operators, one of the INPO comments was that we
Jdid not have all of the emergency operating procedures
that were reconmended by Westinghouse, There were about
eight of those that we, in fact, did not have, We have
incorporated five of those into our emergency operating
procedures,

The three that we don't have and really there
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are two, we have technical justification really for not
including those. We don't feel that they are applicable
to Seqguoyah, We have implemented those emergency
operating procedures and are now training on the
simulator,

In addition to that, the holes that INPO saw in
their simulator evaluations, a couple of them had to do
with approach to criticality, shutdown margin
calculations, things like that, We are doing a three
day, 10 hour a day session with each operating crew to
g0 over specific start up evolutions and that training
is currently ongoing right now, NMRG is overviewing all
of that training.

DR. REMICK: Did you say that your opesrator
requalification program that you referred to in total is
performance based or is it still proscriptive following
the old Appendix A to Part 55? Have you made the
transition?

MR, BYNUM: We are in the transition of
becoming performance based., That was one of the
comments that INPO had was that you really don't do
things in the simulator really exactly like you do them
in the plant, You don't even have exactly the sanme
compliment of people when you run a simulator exercise

that you have on shift at the plant., And we didn't do
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enough critiques on communications and leadership and
those types of things.

80 that is one of the things that we are
emphasizing not only at week one requal but also in the
special 3d~-day start up training that we are giving.

That 1s one of the critiques that we are doing, NMRG,
the management individuals such as myself that are
involved, that is one of the things that we are, in fact
looking at, But we are in that transition to get the
performance based evaluation,

DR, REMICK: You are reviewing those critiques
and observing the teams and getting your own lnpr0|lton
of the capability?

MR. BYNUM: That is correct, We took INPO's
overall evaluation, as I said, was pretty positive.

They did have problems with one specific crew, They
irdicated that essentially all the crews were above
average with the exception of one and we actually made
some personnel changes for that particular crev and have
some people in communications training 2and assertiveness
training right now, But we reconstituted that crew,

MR, FOX: One other item, Joe mentioned it
briefly. INPO is also going to conduct a follow-up
session, Pat Beard is going to personally lead the team

Lack into the site, [s that next week?

]
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MR, BYNUM: That is right, I believe it is
next week, It is at least within the next couple of
weeks.,

MR. FOX: We are working out the final date,
They are following up on the findings that they had last
fall when they came ir in conjunction with the
operational readiness,

MR, BYNUM: Any other questions?

DR. MOELLER. For an evaluation such as the one
that INPO does and has done and is going to do, I gather
they must send a different team than they send to an
operating facility?

MR, FOX: I can't really comment on that,

MR, BYNUM: I think it was essentially the
same, The people that came to do our simulator
observations were ersentially the same types of
individuals that you would see at INPO. They were
heavily loaded in the operations area obviously but they
were essentially the same type of people you would see
at an evaluation even though it was an aseist visit,
essentially the same people, |

DR. MOELLER: Thank you.

MR, EBERSOLE: Let's put the shoe on the other
foot, Let's ask how you rate INPO and its field of

questions? Do you think they do a thorough and

!
|
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penetrating job of examining deficiencies in degraded

states, for instance?

MR, BYNUM: In our case I think they did a good
job., I really do. In looking at their report,
interestingly enough, the ORR team and some of the
interviews that the ORR team had conducted, they came up
with some of the same weaknesses and through some of
their observations too. I think they did a good job in
our case.

CHAIRMAN KERR: Mr, Bynum, do you consider
operator inattentiveness or possible sleeping .on the
shift acceptable?

MR, FPYNUM: No, sir.

CHAIRMAN KERR: There is uome indication, it
seems to me at at least one point, that this did occur
for a long time without anybody being aware of it.

Is there some way that you think you can detect
that or make reasonably certain it is unlikely to occur?

MR, BYNUM: Well, I certainly think with the
concept that we have of the on~shift plant manager and
the on-shift supervision that we have, I "hink that we
certainly would know if anything like that were going on
on any type of a consistent basis. Obviously now, wve
have NRC people around the clock, We have management

people around the clock.
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We have just no question in my mind right now,
we obviously have to look down the road to be sure that
we have an ongoing program that insures that we have
attentiveness to duty. But I certainly think that is
something th;t is really not hard to do.

MR. EBERSOLE: Well when the plant is running
along smoothly and on and on and on, how do you keep the
people's springs wound up?

MR, BYNUM: That is a difficult thing to do.

MR, EBERSOLE: 1Is it a parade of management
through the plant with critical questions?

MR, BYNUM: There is no question in my mind
there will always be some off-shift management
observations from now on., That is a part of operating
plants today, no question about that, Unannounced
visits, you know, we will have specific instructions out
to the security pecple tha: they don't call the control
toom and tell them the Admiral is on site or the plant
manager is on site and things like that,

Those are pretty much standard activities in
most operating plants as a result of the incidents that
you have talked about,

MR, WARD: You mentioned the on-shift plant
manager. When do you expect to have those positions

filled?
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MR, BYNUM: Well, we are going to try to do it
before the end of the year but that may be ambitious.
It really depends on the availability of people that
really have the necessary qualifications to £fill those
jobs., I think in this interim time again there is 8o
many observational activities in that control room that
there is no question in my mind that aspect is going to
be more than thoroughly covered, d

DR, REMICK: What are the gualifications these
people are supposed to have?

MR, BYNUM: We are looking at that right now,
We haven't set t!» qpoct!ic criteria but we are looking.
Obviously, they have do be similar to the plant manager
a3 described in ANS 31. It will be similar to that,
Whether we will stick exactly to that or not, I don't
know, But they will have to be similar to that,

DR. REMICK: And who do they report to?

MR, BYNUM: Well, they report to the piant
manager.

Dl..lllelc Not the shift supervisor?

MR, BYNUM: No, The shift supervisor, in fact,
‘eally reports to them., It is a back shift organization l
that parallels the day shift organization, |
CHAIRMAN KERR: I listened to the presentation

which I must say I think is very good, The philoesophy
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is one that I wonld call top down management, There are
those in the reactor area necessarily who think that one
can improve employee's morale by having teanm
participation and participation at all levels, Have you
given any thought to that? Do you think that is
appropriate?

MR. BYNUM: VYes, certainly. I certainly do.
One of the things that vc‘tound out and I think a lot of
it is the phase that we are going through., A lot of
things are happening in parallel at just the right
times., Particularly I'm gpeaking of Seguoyah, one of
the things that 1 found and you have tou realize my
experience is a little bit unique in that I was with TVA
for 10 years and then I left TVA in 1982 and was plant
manager at Palo Verde for five years and have just come
back, 8o my viewpoint is a little bit different from a
lot of people.

But one of the things that ! noticed in coming
back that encouraged me was the attitude of the people
in the trenches, They really wanted some good strong
leadership, The operations people, in particular,
wanted some support, They wanted to be in charge, They
wanted to have the standards set for them and they
wanted to be held accountable, That is one of the

things that we found., There was really an eagerness.
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§0 we establinhed some of the things, We
didn't really gyet a lut of the resentment and a lot of
this is crazy, this is &il Navy atuff and doesn't really
apply to the commercial bug.peadsn, [ expecued nmore of
that, to be quite honest, when I came in, We diln't
really find a lot of t¢hat,

We found that people were rcally eager to have
high standards, to have the standards set for them, 8o
now that we have doce that part of it, the interface
with the people, getting out in the plant, talking to
the operators, talking to the maintenance poople and
getting their feedback and in using as I indicated the
quarterly meetings, we are taking their feedhack now and
trying to figure out huw we can make the systems, the
procedure system, the aduinistrative controls and those
types of things respons.ve to helping them get their job
done,

And I think they recognize that that, in fact,
is our attitude and that, in fact, is our intention and
they are responding very well to it:

DR, MOELLER: Why did you leave 2nd why did you
return?

MR, EBERSOLE: He didn't like (E, NoO PRRV's,

MR, BYNUM: | remember that issue well, 'The

reason I left was for the opportunity. I was Assistant
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ona of the important keys is we are now getting into an

cperation phase, So we are putting the operators in
charge., That is where they belong. That is the phase
that we are going into in the life of the plant,

I was at Sequoyah for the startup of Unit 1.
At TVA I was at the startup of Browns F;rry 1 and 2 and
Sequoyah 1 and this is the typical phase that you go
into when you put the operators in charge, I think the
ORR report was perfect timing., We were going into that
phase, We were able to make that transition and when
you expect more of the operators, you also have to give
more. We gave them more authority over their plant,
authority over their egquipment and put them in charge so
that it all came together at the right time,

DR. MOELLER: Thank you,

MR. BYNUM: Any other gquestions?

(No response,)

MR, WYLIE: Thank you, Mr. Bynum,

Mt, Fox, let me just say that I have discussed
with the staff and their presentations will not take
very long. So I think that it is important that we hear
from you. And so I would say if we could leave about
ten minutes, which would make it 10:20, you will have

that much time.

MR, FOX: Okay. You want us to go ahead then?
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technically adequate to be performed, technical reviews
on the calculations. These calculations were reviewed
by TVA personnel and by contractors specifically from
Bechtel, Sergeant and Lundy, Stone and Webster and other
contractors were calied upon by TVA to perform technical
reviews of the design calculations.

DR. LEWIS: Forgive me for my ignorance., This
is segregating calculations no matter what the

calculations are as long as they are involved in the

plant. I guess I have never seen information segregated

in that way before, I* is usually segregated by
function, But anything that involves a calculation
which is defined as an addition or subtraction, I'm
really confused.

MR. KIRKEBO: Let me establish a little broader
base for the presentation.

The calculations that I'm referring to are the
decign calculations that were prepared to support the
technical adequacy of the design j0ing back to the
original time when the plant was originally licensed and
before licensing to the design process. In other words,
we are talking about the calculations in the various
engineering disciplines, civil, mechanical, electrical,
nuclear., A scope of design calculations that was

required to support the drawings, required to support
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The calculations were integrated. 1In other
words, we developed a matrix which tied the results of
one calculation into the input of another calculation.
We refer to that as our calculation cross reference
system or CCRIS as you see referred to on this
viewgraph.

A final element of the calculation review was
ensuring that the calculations support our license, to
ensure that the calculations are reflective of the
conditions that the license contains.

Finally, in some cases, the corrective action
in most cases the corrective action consisted of
regeneration of the calculation, revision of the
calculation and in some cases, actual hardware
modification.

The next viewgraph provides a chronology of the
events that constituted our calculation effort,
Actually TVA started this program early in 1986,

(8lide.)

The program was initially started in the
electrical discipline and then expanded to include all
major engineering disciplines.

MR, MICHELSON: Could I ask a guestion?

MR. KIRKEBO: Sure.

MR, MICHELSON: I have a little question
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sorting out this work which is a sort of a

reverification of calculation or establishing a
calculation if one didn't exist. How does that differ
from this baseline verification and verification program
which we are going to hear about next? Why are there
two different ones?

MR, KIRKEBO: The baseline program and the
calculations effort supplement each other to provide a
complete set of design documentation and assurance that
the design documentation agrees with the physical
configuration of the plant?

MR, MICHELSON: Now, did the verification
program depend upon this program to make sure the
calculations are okay?

MR. KIRKEBO: I think that is a fair
characterization.

MR, EBERSOLE: These are TVA calculations
aren't they?

MR. KIRKEBO: TVA calculations and calculations
supplied by suppliers to TVA.

MR. EBERSOLE: That is what I was getting to.

CHAIRMAN KERK: Which plant is Unit 2 in
common?

MR. KIRKEZBO: The terminology in Sequoyah's

certain facilitlies support both units and some of the

HERITAGE REPORTING CORPORATION (202) 628-4888




19

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

60

hardware is identified solely with one particular unit.
So the terminology Unit 2 in common refers to system
structures and components that are required for Unit 2
operation, part of which is considered common facilities
required also for Unit 1 opetation.

CHAIRMAN KERR: Thank you.

MR. KIRKEBO: The next viewgraph goes over the
number of calculations in each of the disciplines.

(Slide.)

DR. MOELLER: Whac¢ is the calculation and do
they not differ in amount of time required and so forth?
: MR. KIRKEBO: Absolutely. An electrical
calculation would differ from a mechanical calculation
as far as the complexity a mechanical calculation could
consist of anywhere from six to 60 pages. A civil
structural calculation for a major structure could be 10
volumes of paper. So it is not possible to look at
these numbers and gain any type of comparison as far as
the amount of effort or the degree because of the
various ways the calculations are structured.

DR. MOELLER: Okay, thank you.

CHAIRMAN KERR: But they do make a good slide.

MR. KIRKEBO: They do.

MR, EBERSOLE: Maybe you could describe them in

a context if you stacked them up how high would they be,
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the calculation was accomplished for., In other words,
you have a calculation designed to size piping in the
fluid system. You have another calculation prepared for
the purpose of designing the reinforcing steel in a mat
or in a wall.

We went through the calculations to assure that
the calculation, one, contained a complgte scope of
technical information to support the conclusions.
Secondly, that the methodology was adequate., So I think
the answer to your guestion is yes.

DR, LEWIS: But I'm trying to understand if you
had written that 30 percent of the calculations turned
out to be wrong, would I then be extremely concerned?

Is that what you are saying but putting a nice spin on
it? I don't mean that to be a nasty crack. I'm trying
to understand.

MR. KIRKEBO: I think if you view calculations
as documentation to provide assurance that if the design
is totally supportable and I think that is the function
of calculations, If standards that we have today are
different from the standards that existed when the
calculations were originally prepared.

I don't think it is possible to draw any type
of message as far as significance., As we all know, one

calculation with a very minor problem in it could have a
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significance. What I'm trying to depict here is that
TVA has undergone a considerable effort to assure that
these calculations exist, are complete and provide the
assurance that the design as it exists and the hardware
as it exists is supportable.

DR. LEWIS: 1In fact, you meant well but nobody
really doubted. Let me put it slightly differently.
Presumably you did this for some reason. You went
through these tens of thousands of calculations for some
reason. 1In my experience, for example in writing
software programs and things like that, the worst way to
find whether there are errors is to have somebody review
what has been done before because they make the same
mistakes over and over again,

In fact, the only way to assure correctness
really is to get a completely different group, put them
into a dark room, well not too dark, and have them do it
again without any contact with a referance to the people
who did it first. Then if they get the same answer you
have some assurance,.

I'm just wondering whether this program is a
result of some reason to doubt the accuracy of the
earlier calculations or because they are insufficiently
documented to meet the regulatory standards.

MR. FOX: John, let me take a crack at
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explaining why a lot of these were regenerated.

One of the problems and one of the weaknesses

that TVA has particularly at Browns Ferry and Sequoyah

was once the plants got their operating license there

was a very poor design control system., There were
changes made and those changes weren't fed back to
relate the as~desigrned and the as-analyzed condition of
the plant.

So, a lot of tiis regeneration had to take into
account changes that had physically been made to the
plant since the operating license was obtdined. A lot
of those fall into that category. It doesn't mean that
the original calculation was done incorrectly. It just
means that tﬁat calculation wasn't properly maintained
as a record. It wasn't properly updated. The
communications the operations p'ant and engineering
people left a little to be desired., There was not a
good configuration management of the calculations in
many instances.

DR, LEWIS: Well I guess the way I should
really read this is that you are creating a slice of
time library of what the plant is supposed to have been
and you are going to have better update control in the
future?

MR, FOX: That is correct.
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MR. EBERSOLE: Are you saying that after the
plant got into operation that there were modifications
and changes played which were dune by that particular
sector of TVA operations but there was no feedback and
verification and record keeping to the original
designer?

MR. FOX: 1In many instances that is correct,
That fact led toss genesis of the design baseline and
verification program. You are going to hear from John
Cox in just a moment. That program was aimed primarily
at taking the change paper tha% occurred since the OL
and bringing that paper up to current day.

MR, EBERSOLE: It is interesting that 30
p;tcont of the calculations were changed?

MR. FOX: I'm not saying that it was the entire
amount. I'm saying that a large fraction of the
regenerating calculations were to incorporate changes
that were made since the operating license was obtained.

MR. EBERSOLE: 1Is the fact that 30 percent were
changed but there was only one percent physical result
of such change evidence that those peopls who male the
change utilized this knowledge of margins or
conservatism?

MR. KIRKEBO: I think that is one valid

conciusion, Yes I do.
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MR, EBERSOLE: Did you find you had to eat into
any margins that they had thought were there,.

MR. KIRKEBO: I think that the modifications
that were made that were not documented, I can't draw a
general conclusion in that respect.

MR, EBERSOLE: I notice you have an arterisk on
pipe supports.

MR. KIRKEBO: Well, the next viewgraph is on
pipe supports so let's move to that one,

MR, FOX: Let me mentior one quick point on
regenerations., John is going to cover a number of
missing essential support calculations. When we pass
through the essential .calculations that were required to
support the Chapter 15 safe shutdown and accident
mitigation systems, we found missing essential
calculations, calculations that couldn't be retrieved in
the electr'cal and mechanical and nuclear disciplines as
well as .%. civil,

Tht pvincipal area where we were missing most
records was essential but we also had to regenerate
missing essential calculations in the other disciplines
as well.

MR, MICHELSON: What fractions were missing?

MR, POX: 1In the civil support area almost all

of them,
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MR, MICHELSON: 1I'm thinking out of that 30
percent that weren't okay what fraction weren't okay
because they were missing.

MR, KIRKEBO: That is regenerated,

MR, POX: I can get you that number.

MR. MICHELSON: I got a sense that regeneration
was when they went back and brought them up to date.

MR, FOX: No. Lot‘ﬁc clarify that Mr.
Michelscn, What I'm saying is that there were certain
calculations that hadn't been properly maintained with
the proper design control methods., 1In addition to that,
there were calculations that weren't retrievable., That
population includes some of both.

MR. MICHELSON: My question was pretty
straightforward, What fraction were nonretrievabvle.

MR. FPOX: I will be happy to get you that
number.

MR, KIRKEBO: It is right there. It is 26
percent, _

MR. MICHELSON: 1I'm getting two answers.
Regeneratjon doesn't mean it was nonretrievable. It
means ‘° . 5 either nonretrievable or was retrievable
without data.

MR. FOX: We can answer that question, We have

the numbers.
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MR, MICHELSON: 1I'm sure you do.

MR. FOX: 1In fact, we presented them to staff
in a number of views.

MR, WYLIE: We need to move along because we
have got about 22 minutes for the rest of TVA's
presentation,

(Slide.)

MR, KIRKEBO: The next Viewgraph is associated
with the rigorously analyzed large core pipe support.
Here is where 100 percent of the calculations were
regenerated. The calculations did exist at one time.
The calculations had been destroyed,

They were regenerated to the appropriate design
criteria. The results of the regeneration of the
calculations as indicated, number of modifications were
required, some prior to restart and some following
restart,

MR. EBERSOLE: Had those been done in the
design sector or in the operations sector?

MR, RIRKEBO: These calculations that we are
referring to here had been accomplished in the design
responsibility.

MR, EBERSOLE: What did they do, throw them
away?

MR. KIRKEBO: VYes, sir, they threw them away.,
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Ferry and Bellefonte?

MR. KIRKEBO: Yes, sir, it does apply.

MR. EBERSOLE: In short, THERE has been a
drastic revision to the whole organizational structure.
MR, KIRKEBO: VYes, sir, it is totally

applicable to all TVA facilities,

MR. EBERSOLE: Okay.

MR, KIRKEBO: Any further gquestions.

CHAIRMAN KERR: In your view has the risk to
Sequoyah been significantly decreased by this rather
olaborat; program that you have completed?

MR. KIRKEBO: I think the best way to answer
that question is to say that we have objective evidence
of the nigh degree of confidence and assurance that the
plant design is safe and that the plant configuration
reflects the configuration of the plant,

CHAIRMAN KERR: That if a good way to answer a
question I didn't ask. If you prefer not to answer it I
guess I can understand.

MR, EBERSOLE: Bill wants some numbers for PRA,

CHAIRMAN KERR: I didn't ask for that. I asked
if he thought there had been a siguificant reduction in
the risk.

MR. KIRKEBO: In my view as a newcomer to TVA I

came in with some personal feelings as far as the risks
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associated with the operation of any TVA plants., As a
result of the efforts, part of which is the calculations
effort, I feel confident, I felt confident coming in
that there was a lot of work that had to be done. We
have done a lot of work and I feel that as of today we
have safe designs and we have the assurance that the
design is safe.

CHAIRMAN KERR: Thank you.

MR, WARD: There were about 100 hardware
changes that result this program, I guess, if I
understood your numbers on pipe supports were those all
pipe supports,

MR, FOX: The 100 that he mentioned a moment
ago were pipe supports.

MR, WARD: Where you show 1 percent hardware-=-

MR. KIRKEBO: There were modifications in the
electrical and mechanical area in addition to the
modifications to the pipe support.

MR. FOX: The 100 that I was speaking to were
associated with pipe supports those were restart items
and pipe supports,

MR. EBERSOLE: While you were doing this it was
being found that the pipe supports were too rigid
anyway. Where did you fall in this unfolding evolution

of consideration of flexibility or rigidity in pipe
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designs?

MR. KIRKEBO: I would like to have Carl
Seidler, our Assistant Civil Branch Chief address that
question as far as rigidity and where TVA stands in the
overall ;toa.

MR. SIEDLER: §Sir, it is an industry-wide
gquestion, I don't think therr is a real good answer for
it, Basically, what we did was we designed to flashing
criteria. We did not get into stiffness. That was not
part of the design basis of Sequoyah and personally I
feel that when you get into that, it is not a wise thing
to do. There are other simpler ways to treat that
problem that assure that the primary operating
conditions of the plant are adequately addressed.

MR, EBERSOLE: Did you get rid of that in
Sequoyah?

MR, SIEDLER: We did not do any support
optimization during that program,

MR. EBERSOLE: Thank you,

DR, LEWIS: I want to take a crack at
rephrasing your answer to Dr, Kerr's question a little
earlier. 8o I'm on your side and you tell me whether I
phrase it incorrectly.

I believe that your answer was that in fact the

recalculations have no%, in your view or you don't have
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any reason to believe that they have reduced the risks
but you have good reason to believe that they have
increased your assurance that the previous estimate of
the risk was the right one?

| MR. KIRKEBO: Yes, sir.

DR. LEWIS: 1If that is a reasonable
interpretation let me go on with a guestion., 1Is the
same statement true of the hardware modifications that
have been made as a result of the recalculation program
that they probably have not decreased the risk but that
they have increased your assurance of what the risk is,
is that true?

MR. KIRKEBO: Yes, sir.

DR, LEWIS: 1Is that a better answer to your
question? Never mind, I can't ask you questions, I am
the chairman,

MR, KIRKEBO: Any further questions?

(No response.)

Thank you,

MR. FOX: John Cox, project engineer on
Sequoyah is going to speak for about five minutes on the
design baseline and verif.cation program, Then we are
going to spend the rest of the time on IDI lessons
learned. We are still discussing and trying to resolve

NRC conce:ns of the staff on the diesel and we will
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defer to them to coveér that during their part of the
presentation,

MR, COX: I'm John Cox. I was the design

baseline program manager during this effort and I'm

going to quickly try to carRY you through this for the
sake of trying to keep it to five minutes.

(Slide.)

The design baseline program was established to
take care of a number of design control weaknesses., I

think Mr, Pox addressed a number of those a moment ago

in the question about the design program, design
baseline and the design control process. It was a very
extensive program that encompassed over a year of
activity by an equivalent number of 300 to 400 people,

MR, MICHELSON: What is the time frame?

MR. COX: The time frame was May of '86 to June
or July of last year., We expected about 650 manhours in
the effort, The objectives of the program, I'm going to
cover two bullets at the same time,

‘Slide.)

They are covered in the nuclear performance
plan and the major things I'd like to get across is that
wve have reestablished the design ¢ .trol process. My
next slide I'm going to go into that in some detail.

The objectives of the design baseline verification
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program was to obtain a design baseline and to be sure
that the modifications post OL did not degrade the
systems evaluated.

(Slide.)

The elements of the program that are covered,
this is a slide on the design change contrcl process and
I want to deliberate on this in a little more detail
than some of the others because I think that the
subcommittee asked that we cover this which I did not
cover ‘n the subcommittee., The first thing I would like
to talk about is we had some weaknesses in the design
control process by issuing chandes on a drawing by
drawing method, We now issue these on a complete
engineering package.

We also have weaknesses with regards to a two
drawing system which we had as designed and as
constructed drawings and we now have & process by which
we are going to a single drawing which we call a CCD or
configuration control drawing and we also are doing
field walkdowns of every change package that we are
looking at,

MR, EBERSOLE: But there will always be a lag
time between the drawing and the ongoing document?

MR. COX: Absolutely.

MR, EBERSOLE: What kind of lag times are we
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talking about?

MR. COX: We have a real time basis, ir.
Ebersole associated with marking up of control room
drawings so that the operators, as soon as we ge\
varifications that a chanqe has been implemented, we get
a mark up almost 1mmodiatcl} an the thing. 8¢ that is
actually a red line process.

MR. EBERSOLE: 8o sometime later on it is
documented in the permit?

MR, COX: 7In a CCD permit drawings.

MR. EBERSOLE: Hdow long does that take?

MR, COX: We are in a backlog process of
catching up in that process. I personally don't know
what that process will be, I know we had a very
aggressive program to make that time as short as
possible.

MR. EBERSOLE: Thank you.

MR, COX: We have established a change control
board which we view every change coming intu the
processing for the the plant also. We had a large
volume of changes before and so this CCD is a screening
process.

We also had a weakness associated with the fact
that the scope of the changes was very large for each

ECN package. So we are limiting the scope to be what we
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pencil, It is called red lining., So as soon as the
post mod test is complete the control room operator
acknowledges that is complete.

Modifications marks that day on the control
room drawings, a red line picture of the change., Then
within 15 days we issue a drawing that shows that
change., That is our requirement, 15 days. We struggled
with that a little bit but 15 days 1: our primary
drawings.

DR. REMICK: How do you get that into the
operator's initial and con%inuing training. You must
send copies of that to the training department?

MR, HAUSNER: I will try to address that also.
Mr, Smith who 1s our new plant manager has asked us to
simultaneously mark up the sets of drawings in our
response center, 8o at the same time we mark the
control room drawing we mark up the plant training
center drawingr and emergency center drawings., That is
the commitment we have now,

DR. REMICK: But somebody has to pick that up
and say we are not just worried about the people on the
shift at that time. We are tairing about the people
that you have that might be away from the plant or on
vacatinn at that time. Somebody has to decide we are

going to incorporate this into continuing training and
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initial training. What is your mechanism for doing
that?

MR. COX: John, the question was what is the
mechanism for that and I'm not familiar with the
mechar.ism,

MR. HAUSNER: I can't answer thau,

MR, FOX: Here is Mike Sidlacey.

MR, SIDLACEY: Mike Sidlacey. The work plant
process itself has a provision in the operational review
of the work plant before the work is initiated that is
sent to the operations department, They assess whether
Or not any training must be performed, any procedures
must be changed prior to the plan being issued.

Once the work plan is executed it returns back
to the operations department for them to sign off. They
have change procedures a.d they have initiated the
training and this is prior to system operability.

DR. REMICR: Thank you,

MR, MICHELSON: At the cime of the subcommittee
meeting we discussed this same subject and I askea for
an example on namely auxillary control air system,

MR. COX: Yes.

MR, MICHELSON: /ind to send to me kind of a
basic document that I guess you either developed or did

something., I received such a document called detailed
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design criteria and I received our copy issued in July
of '86 and the question is is :his document wizitten by
you people as a result of your work or how did it come
about?

MR, COX: It was a result of the design
baseline program and I will get into that in my next
slide, Carl.

MR, MICHELSON: 1Is it reasonable¢ to assume then
that such a document didn't exist prior to that time or
what?

MR, COX: In most cases we did not hav:
documents or documents were not up to date,

MR, MICHELSON: Well, there is quite a
dit!otonco; of course, between not having them and just
not having them up to date.

MR, COX: Both cases existed.

MR. MICHELSON: You don't know which it was, I
couldn't tell from this because this is R zero.

MR, COX: If it is R zero the product that we
had before just may not have been sufficient to he
revised,

MR, MICHELSON: I think I have seen the product
before. It is a strange numbering.

fS§lide.,)

MR. COX: These are the major programs of the

|
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MR. EBERSOLE: Let me ask a gquestion, I recall
& year in which the plant management at Seguoyah, in
response to a question did he want a system description
and operational concept which is a narrative go along
with the drawings, the P and ID and so forth, The
response was I dor't want anything told to me about how
I should or~rate the plant., All I want is the P and
ID's, the clementaries and schematics which was crazy as X
hell. Has that been fixed?

MR. COX: I believe it has been fixed by the
fact that we have established a design basis. We have
established a good criteria now reflecting that and I
believe our intentians are still and I think now
ogerattonn wants systems criteria,.

MR. FTBERSOLE: Do you get it now? Do you get
that sort of thing, I will call it system descriptions
and operz ons cuncepts as a companion document with the
elementary and schematics?

MR, COX: Our documents are not system
descriptions but I think thac¢ that is an enhancement
that we may be planning for in the future,

CHAIRMAN KERR: TVA has about five more
minutes, Mr, Cox,

MR, COX: Let me make one more point or two,

The final major program element was that w~ did do a
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system descriptions described in the nuclear steam
supply system package we got from Westinghouse and in
various and sundry ways in design packages, Carl.

MR, MICHELSON: 1I'm thinking of the air system
which we looked at in some detail now., How does the
person who bas to interface with the air system, where
does he find a good description of the air system, I
got a gocd description of the criteria documente It is
a good document no problem but I can't tell what the air
system consists of,

MR, COX: The FSAR is % good system for that we
have not established a system cdescription as such.

MR. MICHELSON: That seems like sort of a
shortcoming, just to comment.

MR. COX: Any other -omments.

(No recponse.)

Thank you.

MR. FOX: The next speaker is Douyg Wilson,
Chief of Nuclear Branch., Prior to taking tha. system he
was the project engineer a* Seguoyah,

~R, WILSON: Good morning, I was TVA's IDI
engineering team leader piimarily ac Knouxville, This
presentation of the ACRS is intended to acqua :t them
with the process that we we: rhrough i.d to gi e them

our p.rspective on the findings that were made in the
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at Sequoyah for a couple of days. We concluded this
with a review of design documentation,

Where problems were found in the vertical size
we uid a broad horizontal section review to make sure
that this didn't occur in other systems both at Sequoyah
and our other nuclear plants.

(8lide.)

You can see these categories are split into
four areas, What we call no deficiencies.
Documentations and observations, engineering
dotlciinciol and minor calculation error operations.

You can see there are deficiencies and ' if you add the
INC and electrical together you will find that they were
fairly well split along this one line,

(Slide.)

Qur conclusions are that althougn there were a
number of findings in the IDI area, most of them were
resolved by reanalysis. As Mr. Kirkebo pointed out
earlier in the case of deficiencies we have initiated a
review both for the other systems at Sequoyah and at
TVA's other nuclear plants.

TVA believes that the IDI review has indicated
that adequate margins do exist as evidenced by the small
number of modifications necessary aud in resolving the

IDI findings we have found nothing which necessitates
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major programmatic changes a* Sequoyah or changes to our
nuclear performance plant for supporting restart,

DR, REMICK: Could you give me a couple of
examples of the systems of which they took a vertical
slice.

MR. WILSON: Yes, sir., We looked at component
cooling water systems, raw cooling water systems, The
major system that was reviewed by NRC was ERCW., So we
looked at the other water system in the case of civil
structural items. For instance, when they found a
supposed problem with one building, we reviewed all the
buildings in category one listing,

DR. REMICK: Thank you.

MR, WILSON: Thank you.

MR, FOX: I would just like to add one remark
before you turn it over to Stan. We have answered the
subcommittees questions. We have them in writing, We
will provide them to the Office of Special Projects and
document them through the normal process.

We also have just received a letter from ANI on
the recent inspection at Sequoyah last week. We will
Provide that to the staff along with the answers to the
staff’'s questions and they can provide you copies of
both responses to their questions and their most recent

ANI letter if that is acceptable.
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MR, WYLIE: I think that would be fine.

MR. RICHARDSON: I guess I'd like Eileen
McKenna to give our quick follow-up on the IDI.

MS. McCKENNA: Good morning. My name is Eileen
Hclonn;, I'm the senior project manager in the TVA
Prodace NDivislion of the NRC Special Projects working on
Sequoyah., I will try to be brief on this.

Staff basically had thr'. inspection activities 4
associated with the IDI. It was a major program between
July and September which resulted in an inspection
report that was issued in November which established the
items for which we felt actions needed to be taken., At
that time, we were concerned about the number of issues
relating to structural capacity and at that point we
felt there needed to be a broader look at the overall
structural capacity.

And then we had a couple of other specific
items that were brought up in the inspection and there
were a couple of programmatic aspects with respect to
timeliness of corrective actions and system integration.
That was based on the information up through September,
Staff went back in November and conducted additional
inspection with the information that TVA was able to
provide or retrieve or regenerate,

(8lide.)
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As I say, I think we are down to about 14 items
that are not closed at this point, most of which will be
looked at next week.

(Slide.)

The general summary I think the staff found
from this inspection was that it accomplished the
purpose that was intended, that is to provide additional
confidence to the statf, That there were no major
program issues or problems that hadn't been otherwise
addressed. As was mentioned, when a problem was found
in the central cooling water system, the generic
implications, whether it was a design pressure problem
in that system, we looked at other systems t; see
whether there might be a similar problem there.

As a comment we made that in some cases we felt
that in the past there had been refined engineering
analyses done rathe~ than relying on putting in an extra
and large degree of margin or consvrvatism, S~ that
required, in some cases, more detailed analysis or
review by the staff to reach the same conclusions that
everything was an acceptable degree of margin,

As I mention, we have this inspection next wesk
which we hope will close out our review in the civil
calculation issues,

MR, EBERSCLE: When you louked at that ARCW
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system I suppose you noticed that it had an available
pressure of 60 feet because of the big flood we had.

MS., MCKENNA: 1 understand what you are¢ talking
about,

MR. EBERSOLE: 8o, when it operates through
that range, I believe, how does it cope with the
availability and pressure like that?

MS. MCKENNA: Well I think that relates
probably we have these issues of design pressure and a
lot of those issues relate to abnormal conditions where
thlngs were operating normally that yc: didn't have any
problems. It was either some component was out or you
were in some unusual situation where you might not
satisfy the design conditions.

MR, EBERSOLE: You get about 30 psi on
discharge with the presence of the flood. Was that
accounted for in the fine structure of your vertical
slicing?

MS. McCKENNA: I really can't answer that
question since I wasn't on the team, I think, as I say,
if you look ac the documentation and the extent of the
reviev that was doune those kind of things would be
considered but I can't answer your specific question,

CHAIRMAN XERR: Does that complete your

presentation?
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ls.‘ucllNNA: Yes, it does unless there are any
other guestions,

CHAIRMAN KERR: I reslize that one does these
sort of things for other reasons than reducing risk but
in your view was the risk significantly reduced by this
operation? )

MS. McKENNA: Again, I think i{f you look at the
kinds of modifications that were aoeeopttatcd as a
result of this which was a relatively small list, I
think we went over it with the s.: 'mmittee, I don't
know that we can say that we really reduced the risk.

I think another part that you should consider
is tha% this program, in isolation, did not cover
everything, Some of the things that were raised in our
review in the IDI were coming out of UDVP or calculation
programs or some of the other aspects 30 that the
additional~-~

CHAIRMAN KERR: I'm not trying to be critical.

MS., MCKENNA: I understand what you are saying.
It is a difficult question to answer to say the fact
that you have installed an additional pipe support or
made a modification, how much does that actually
contribute to reduction in risk is a very plant specific
and very judgmental decision, I think,

I think one thing you could say by the fact
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that *he overall program of better documenting
situations could lead in the future, since you now
understand better what the design basis is is control
changes,

CHAIRMAN KERR: As I say, I recognize there are
other rea~ons for doing things than to reduce risk but
I'm personally concerned about that because it is alsc
the case that when you go in and make changes to an
existing plant there is the chance that you will
increase risr,

MS. McRENNA: Yes, I understand what you say,

I think that you have to look at what you are going in
to modify it for, if there is a specific problem or
issue that you are trying to address and to look at some
of these interface problems that you go in to fix,
pressure problem that you don't induce some operational
problem, for instance, yes.

CHAIRMAN KERR: Thank you, ma'am,

Mr, Moeller?

DR, MOELLER: <“Could I just ask, and I presume I
know the answer, the staff is following up then on these
control room HVAC questions about the changes in the
tech specs and you are following up on the operability
of the hydrogen ailyzers?

MS, MCEKEN .: Yes.
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DR. MOELLER: S0 we will get a report later on
that?

MS. MCKENNA: On the total ventillation, for
instance, there was a technical specification change
that was submitted and we are processing a licensing
amendment which should be out very shortly .which would
explain the reasons for why they wanted the change and
our evaluation of it and that vtll*ﬁo available to you.

In the case of the hvdrogen analyzer there had
been some problems that were identified over the last
year during some inspections and would have been on the
R's and in response to inspection reports associated
with that we have been following that issue very
closely

TVA has made some modificationsto the system to
try to eliminate some of these prcblems, problems with
water traps, for instance, in terms of instrument
accuracy and we have been looking at that, I believe
our intention is we were going to put out an evaluation
of that system, I believe that is still in progress Lo
close out these open issues that have resulted from the
past reviews,

DR. MOELLER: Thank you,

MR, WYLIE: Mr, Chairman, we have one other

item if we could take a minute or two to get a response
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on it. It had to do with the diesel generator
sequencing.

CHAIRMAN KERR: You literally mean a minute or
two?

MR, WYLIE: Well, I hope we can do it in a
minute just to give us a report on the status.

MR. RICHARDSON: Mr., Morenc will give us the
status on where we stand.

MR, MORENO: My name is Angelo Moreno, I'm the
Chief of the Reactor Operations Branch in the TVA
projects and I do have responsibility for resolution of
of the Jiesel generator, Unfortunately, I have no
slides. I wasn't certain about the interest of the
committee on what the questions were with regard to
calculations and the calculations do not lend themselves
tOo a pretty slide.

S0, I would be hap to answer any gquestions
that the committee has. 1 will try to give you a quick
overview of the recent past issues and events that have
occurred.,

CHAIRMAN KERK: Maybe we had better find out
what questions the committee has, What guestions does
the subcommrittee have, Mr, Wylie.

MR, WYLIE: Well, we looked into this when we

were down at Sequoyah., So the subcommittee is familiar
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with the problem, I guess my only question is have we
tresolved the problem?

MR, MORENO: We have not resolved the problem,
We met with TVA yesterday. TVA is in the process of
attempting to resolve the questions that the staff has
raised by using a different methodology than what was
presented to us three weeks ago.

CHAIRMAN KERR: 1Is TVA confident that they can
solve the problem?

MR, FOX: Yes, sir. They have some specific
concerns which we have not addressed to their
satisfaction, We are going to do a count with a
different methodology to demonstrate the margins and
hcpotullf c¢hat will help resolve the issue.

I think we agreed to the approach as to what we
need to do to get the data that the staff requires to
resolve the issue,

MR, WYLIE: We thank you, Mr., Moreno,

MR, WARD: Did we hear the office evaluation of
the TVA meeting?

MR, WYLIE: Which one?

MR, WARD: The the fourth slide in the stalf's
package.

MR, WYLIE: Well, we cut several things short

here because of lack of time. Do you want to take the
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We have recently issued the SFR on the Sequoyah
performance plan., We have monitored the various aspects
of the TVA management changes through our inspector
program, We talked briefly about NSRB, the NMRG
reviews, We conducted a two week inspection during late
summer, It was an inspection team with people with
human factors experience, resident inspectors from other
sites who had good performing records.

We went through and essentially evaluated the
different functional areas of the plant, ops, QA,
maintenance, against the criteria of was management
effective in planuing the work, Did the communications
within those orgapizations seem effective., And thirdly,

was the work actually being accomplished and under the
direct control of management,

The results of that inspection should be issued
within the week., We have had some trouble getting the
inspection report out but we are gensarally satisfied
with the results the internal staff of OSP took the
attributes that Dr, Merly wrote up which concerns staff
training, whether or not the plant has a plant specific
simulator, rigorous adherence to procedures, staffing,
the amount of overtime, the nuclear work effort,
professional decorum in tha control room,

There were essentially 140 of those atttributes
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and we pulled together the various people. The resident
inspectors, regional base inspectors, various managers
at OSP and went down through these lists,

The one itum that stood out back in mid
December when we reviewed .t was that we thought the
nuclear work effort which wus the safety consciousness
whether safety was a paramount consideration, we thought
that that needed improvement at that time and we told
the commission that on January 20th,

Recently during the heatup procesc at Seguoyah
Unit 2, we have seen some very poritive improvements in
that, The items that they got into where there was some
uncertainty where there was an impact on the safety for
mode 4 operations, the plant manager made a very early
and decisive call that it was a safety issue and they
weren't going to go forward until the issue was
resolved,

Reportability was a proolem, Back last summer
they had several events and they were guestionable
whether they were reportable t. the NRC., There was a
change of correspondence, We have had reoortability
being much better and all the unusual events at Sequcyah
have been promptly reported,

CHAIRMAN KERR: In your view is there a high

correlation between early reporting and safecy.
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MR. RICHARDSON: Yes, sir, I think there is.

MR, WARD: Earlier we had a question about the
qualifications of the NRC staff who are observing in the
control room, I guess I'd like to ask a parallel
question about the NRC staff who are making the reviews
and the judgments here., Do you have staff members who
have experience or training or education in the areas of
concern at these meetings.

MR. RICHARDSON: We have several people on our
staff who are routinely involved in the crganizational
approvals like in Chapter 13 of the FSAk, the routine
approval of the licensees managerent structure and those
type things and those people were involved in this
review, The temaining people on the team were more
operationally based senior resident inspectors from
other plants,

MR. WARD: So the people who do the staff and
the Chapter 13 reviews are experienced in that they have
done nthar reviews?

MR, RICHARDSON: Yes, sir. I don't think,
offhand, I can't think of any aspecific training or
educat.onal qualifications that have led to their
qualifications for those things.

MR, WARD: Thank you,

CHAIRMAN RERR: Thank you, Mr. Richardson.

R —
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MR, WYLIE: 1I'd like to thank the staff and VA
for the presentations., Mr, Chairman, the subcommittee
was favorably impressed with what it learned and saw at
TVA in Sequoyah and recommends that we write a letter
expressing the views of the ACRS in closing out our
letter of August 12, 1986 and we have prepared a draft
that will be 2commended to the committee.

CHAIRMAN KERR: Okay.

One last question, As I understand in response
to Mr, Ebersole, the concerns expressed by Mr, Bartlick,
I believe it s, are being looked at and it will be
resolved at some point satisfactory to the staff as to
when startup occurs?

MR, RICHARDSON: VYes, sirc,

CHAIRMAN KERR: And we will get a report on the
resolution of that as soon as it is prepared?

MR. RICHARDSON: VYes, sir.

CHAIRMAN KERR: Other questions or comments?

(No response.’

CHAIRMAN KERR: Thank you very much, We will
take a 10 minute break and resume at ten of,

(A brief recess was taken.,)

CHAIRMAN KERR: We will continue an item we
began yesterday and did not have time to complete,

MR, WARD: This time nlot was originally item
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seven on the agenda., We have a couple of hours devoted
to the discussion of the gquantitative safety goals, We
are going to postpone that for 40 or 45 minutes and pick
up the staff discussion on key issues asscciated with
advance reactor design at this time. I think we will go
until about 11:30 with this topic and the subcommittee
had reviewed sort of a working paper from the staff
earlier and also had a presentation from the staff on
the subject earlier.

The staff has made a number of revisions in
their paper since then, We just got that revised paper
yesterday so the subcommitte2 hasn't had a chance %o
look at it. But Mr., Tom King of the.staff is going to
present us a summary of that, I think it .s a very
important area and the committee is probably going to
want to cumment on it but I think not at this month's
meeting., I think we will re%urn to the subject at the
meeting in March,

S0, Tom King if you will tell us what you have
to tell us,

MR, KING: My name is Tom King. I'm the Branch
Chief of the Advance Reactors Generic Issues Branch in
the Division of Regulatory Appliczations. 8o I'm going
to give a limited presentation and in consideration of

time I'm not going to cover every one.
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(8lide.)

I'm going to summarize what is on the draft
paper that we gave to you a couple of days ago. 8o, I
will skip some of the viewgraphs here. Let me just, by
way of introduction, describe what we are doing here,
what the purpose of this paper is.

(8lide.)

Yesterday you heard about three DOE sponsored,
innovative designs, the HTGR and the two Sony reactors.
Those designs, as you recall, proposed different methods
of accomplishing their reactor safety function based
upon the predicted plant characteriscizs of their
designs.

The staff has been reviewi.g these conceptual
designs for about a year now for the purpose of
providing guidance on licensing criteria for these
designs early in the design process. This is part of
implementing the Commission's advancel reactor policy
statement, As part of that review, we have jidentified
four issues that we conrider key issues that have policy
implications that we have prepared a paper on to raise
these to the Commission and the Commission has asked
that these issues be raised to them for guidance before
we issue our SER's and write arn SER in each of tha three

areas.
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§0, the paper you have is in response to that
Commission request., It is a staff proposal as to what
criteria we feel are acceptable in order to accept the
DOE proposals in those four areas.

The four areas are selection of accidents., How
you select source terms, the containment gquestior and
the emergency planning gquestion.

We had to brief the subcommittee on this., We
would like an ACRS letter on this, The timing is up to
you, We would like a letter on that proposal.

DF, MOELLER: Excuse me. One item in the last
memo was the adequacy of offsite emergency planning.
How could you determine the adequacy of the planning for
an advanced plant that has not been built or sited? Do
you mean what degree compared to today's plants what
degree of emergency planning would be necessary?

MR. KING: As you recall, what is being
proposed is essentially setting the EPZ at the site
boundary?

DR, MOELLER: Right, with no necessity.

MR, KING: Other than maybe some notification
kind of things there wouldn't be the initial drills and
evacuation plan.

DR, MOELLER: 8o you wanted to reviev and see

if that was acceptable.
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MR. KING: Yes, We wanted to see what would it
take in a design for us to be able to accept that,

DR. MOELLER: Okay, thank you.

(§lide.)

MR, KING: I will jump to page five and quickly
you recall the advanced plants you heard about
yesterday.

CHAIRMAN KERR: Excuse me, Mr. King. That
statement implies that there would be some designs that -
would permit you to accept that,

MR, KING: Say that again, please?

CHAIRMAN KERR: There could be designs that
would permit you to accept the fact that in effect the
EPZ is, in effect, no emergency plan is necessary. I'm
not trying :o be critical, I want to make sure I
uriderstood the implication,

MR. KING: That is correct, We are sort of
looking at things generically and finding out what would
it take for the staff to meet that, Whether the designs
will meet that will be discussed, We are discusaing the
approach in the four areas that this paper addresses.,
Just quickly recall what is being proposed on these
advanced designs are a selection of accidents that need
to be considered in the design, anticipated operational

occurrences, design basis accidents and a range of LWR's
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we call them severe accidents or low probability
accidents.
Each is proposing a set of those, Each
designer is proposing a more mechanistic approach to
siting source term selection and use., Each design does
not have a traditional light water reactor type
containaent building and proposed something different,
All three designs propose setting an EPZ at the site
boundary. Those are the proposals that triggered~-~

MR, SHEWMON: A decade ago when you first heard
about these things probably and maybe I did, there was
talk abcut what I vaguely remember as a high energy
dispersive accident which don't ask me where the heck it
came from., All of a sudden you got a vent eguivalent to
how many other 100,000 jewels or wvhatever occurring and
dispersing things. That was largely nonmechanistic too.

It seems to have disappeared from the scene.
Can you tell me, in a few sentences basically, why we
are more rational now?

MR, KING: Right., 1In the old days,
particularly in the sodium plants there were HCDA's,
hypothetically core disruptive accidents, FTAAA's were
presumed to happen. In Clinch River, if you recall the
licensing it became more of a mechanistic look, taking

events in loss of decay heat removal events and taking a
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look at how the core would behaved and what kind of core
energetics you would get out of that., So it wasn't
quite so hypothetical,

Now you have designs that are taking great
pains to prevent core melt and sodium boiling and
prevent the conditions that would give you energetic
events, We are taking the approach that there must be
someplace out there where a plant can ve designed safe
enough that you can say those kinds of energetic events
are so remote they don't have to be considered anymore,

MR, SHEWMON: These ratfler dispersed cores
which we saw yesterday then are what result from this
kind of consideration?

| MR. KING: VYes. By using negative, inherent or
passive reactivity feedback, decay heat removal
features, reliability of those systems becomes higher,
The reliability performing those safety functions
becomes higher and the probability of core melt becomes
lower.,

CHAIRMAN KERR: Let me see if I understand what
you are saying. You are saying that you will ignore the
HCDA if you can demonstrate that core melt ig extremely
unlikely, That doecn't necessarily mean that if you got
core melt that the HCDA wiuld be positive, 1Is that a

reasonable conclusion?
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MR. RING: That is a reasonable conclusion.

DR, SHEWMON: What does the tottom of the
pressure vessel look like when it is hot?

MR, KING: It is basically a hemispherical
head. It is an all welded vessel, no penetrations.

MR, SHEWMON: But wasn't part of the argument
that there was a sodium void coefficient back when they
had a compact core and things of that sort and now
presumably the sodium void coefficient has (isappeared
to something that would be subdivided?

CHAIRMAN KERR: Well, you can eliminate the
sodium void coefficient,

DR, SHEWMON: So then, you have to talk about
things melting and reassembling someplace else, is that
it? And if this hasn't got a flat or dispersive bottom
now but it could in principal then melt and collect down
there, is that it?

CHAIRMAN KERR: Well, my guestion was aimed
at-- My impression is that the HCDA, if you have a
completely melted core, has not gone away. The argument
is that the design must be such that the likelihood of a
melted core is negligibly small,

MR, KING: That is right, That is the thruat
of what we are going to present. If you get into a core

melt siltuation then you ate back into the same concerns
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of the energetics and the melt through and the things
that were on Clinch River.

DR. SHEWMON: This is melting a large part of
the core?

MR. KING: You would have to melt a large part
of the core to have energetics but I think once you
start into a core melt, you are into a situation you
don't understand very well. :

What we have done in trying to address these
issues we, started with the Commission's Advanced
Reactor Policy Statement which had in there the only
requirement or firm piece of guidance on level of safety
was the statement in there that said these advanced
reactors must, as a minimum, provide at least the same
level of p.otection to the public and the environment
that is required for current generation LWR's, However,
the Commission expects advanced designs to provide
enhanced margins of safety.

(8lide.,)

S0 in developing the criteria that is the
target or the goal we have been shooting for, current
generation LWR's we have interpreted as meaning the
advanced ABWR's that are under review now, things that
will have to comply with the Commission's Severe

Accident Policy Statement,
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The approach we have taken is we have developed
some general criteria to develop some broad safety
requirements., The specific criteria to address each of
-he four key areas in more detail is a general or broad
set of safety requirements., The criteria structured to
define the minimum requirements to insure at least an '
equivalent level of safety and then to address enhanced
safety as well,

What we used in deriving these criteria were
policy statements that have been issued for LWR's
particularly the severe accident policy, safety goal
pelicy. You will hear about those, derived from those
primarily. We tried to develop an independently
developed criteria type. You have toc allow for some
design dependent considerations.

Qur criteria was based upon technical
considerations only, we didn't try to address public
perception or any other external factor you may want to
think of.

CHAIRMAN KERR: Mr, King, is your slide
representative of your overall statement, it says

minimum requirements are made to assure level of safety

of LWR's, Which LWR's, as they are today?
MR, KING: The way we define current generation

are the standard plants that are under review today, if

S —
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evolutionary designs, the ABWR, APWR, SP 90.

CHAIRMAN KERR: It was my impression that one
of the policy statements was that they thought the
advanced LWR's should be safer than the current
generation.

MR, KING: it you define current generation as
the ones that are built and operating today, I think
that is true,

CHAIRMAN KERR: Which group are you talking
about?

MR, KING: We are comparing, using as a target,
the standard plants that ure under review today, the
ones that will have to comply with the Commission's
Severe Accident Policy Statement for future reactors.

CHAIRMAN RERR: 8o they are expected to be
safer but we aren't guite sure how much?

MR. KING: Those are requirements under
developunent, yes.

CHAIRMAN KERR: S0 they are expected to be at
least an equivalent level of safety as the new LWR?

MR. KING: (orrect, correct,

CHAIRMAN KERR: So since that is undefined,
this is currently undefined?

MR, KING: Well, the requirements for future

plants for severe accidents are under development,
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CHAIRMAN KERR: That is a better way of putting
it than saying that they are undefined., I agree.

DR. MOELLER: Well, the next sentence if I am
following, says the Commission expects to provide
enhanced requirements.

DR. REMICKR: 1Is that definition of adeguate
protection to be the break point where cost benefit can
enter in?

MR, KING: VYes.

DR, SHEWMON: It seems to me that if you buy
the premise tﬁat there is no way you can melt a
significant fraction of a core that is credible then the
rest of this follows that everything is sweet and
wonderful. I didn't hear anything about nuclear reactor
pPhysics considerations yesterday and ! just wondered if
the subcommittee went over this or if that is a history
that is old enough that all right thinking people
already accept it,

MR, WARD: I think you did hear a good bit
about reactor physics considerations for the two LMR's,
It has based on that there has been a very considerable
effort that is really centered around analytical
experimental work at Argonne West, ABR 2 primarily. And
with the metal core and really a bunch of complicated

calculations which have been pretty well bench marked at
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least for ABR 2 that show some of the old concerns about
LMR's have, there is an indication that they have been
put to rest,

Now, how sure we can be about those conclusions
for these bigger reactor designs is still an open
question, I think,

DR, SHEWMON: Well, it seems to me what they
have done at Argonne West is tc show that the metal fuel
goes through a reactivity or reaction Lemperature
coefficient, has nice stable behavior or more stable
than the oxide., The Argonne West pevple did not do the
work on the core dispersion in the sense of distributing
this with more space in between it but that was another
part of Argonne.

And in a sense, I guestion not what happens if
you take the control rods out and go drink a cup of
coffee and conme back in 20 minutes and see what happens
which is certainly comforting. But the stuff on the
core physics that leads to these distributions which I
perhaps swept through but I really didn't hear
yesterday~~

CHAIRMAN KERR: I think you are right, I
certainly didn't hear it yesterday either., I'm
personally convinced that it is going to work but I

didn't hear it yesterday.
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DR, SHEWMON: That was my question that partly
after hearing about this over several years we are
convinced that it is essentially incredible that cne
could get a core dispersive accident?

CHAIRMAN KERR: Not yet, . ou can demonstrete
that you don't have a positive coefficient., Whether you
get a melt down is another gquestion., That nas to do
with much more than the reactor physics,

DR, SHEWMON: Well, you can't do it by shutting
off the pumps and you can't do it by pulling the control
rods out and going away. That seems to have been
demonstrated reasonably.

CHAIRMAN KERR: Well, if that is what the
gentlemen stated as far as you are concerned, that is a
key issue, You get rid of the positive coefficient,.

You get the fission heat and remove fission heat and
remove the decay heat, there is no mechanism left for
melt down that I can see,

DR, SHEWMON: If you get a decision on that,
what we heard about that and who had heard enough to
make themselves happy with it or satisfied at least,
that was my question,

CHAIRMAN RERR: You mean the heat removal
issue?

DR, SHEWMON: Yes, can you melt a core. Is
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1 there any credible way you can melt this.
- 2 DR. REMICK: Until you see a specific design, I
3 don't think you can answer the guestions on what is the |
4 chance of something coming in like a Fermi 1 until you
) 5 so; complete designs and put those things to rest.
. 6 DR, SHEWMON: 8o that is where we are, And
7 with regard to the letter we would write on there, we
‘ 5 think it is credible and promising but we don't know
1 9 until we see a final design?
10 MR. WARD: No. We as a committee aren't close
11 t0 writing a letter., What is on the table for perhaps
12 next month is not writing a letter on these designs.
j__ 13 The staff is going to prepare an SER over the next year,
14 several months anyway on each of the designs and we will
15 be reviewing that and have as much time as we think is
16 necessary to make whatever comment we would want to.
17 Before that is done, the Commission has asked
18 the staff to prepare in advance of review of those three
v 19 particular designs, he wants the staff to prepare kind
. 20 of a position paper on these four particular issues
21 | which they think are sort of generic as far as all the |
| 22 ; designs and to lay »ut in advance what the staff's
: 23 position is going to be on those issues. That is what
24 we are reviewing today and will be reviewing further
2 as next week,
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It is sort of an abstraction, almost, except
that it helps to have the three designs in mind to kind
of make some sense out of it.

DR, SHEWMON: It is a little bit difficult to
correct the source term or an accident selection in the
absence of what I was asking about, Maybe I just don't
have a broad enough picture.

MR, WARD: Well maybe, if you have got a
concern about that, maybe thi. is an impossible task.

MR, MILLUNZI: Well, if I could interrupt, I
guess I would take issue with that.

CHAIRMAN KERR: You can't interrupt.

DR, SHEWMON: Well, you say you can do it in
terms of probabilities instead of mechanisms.

CHAIRMAN KERR: Mr. King, you may continue,

MR, KING: We are really talking about an
approach and a set of acceptance criteria that we would
bounce each of these three designs off of in these four
areas. We are not approving the designa., We're not
asking for a letter on the designs., We are asking for
what are your thoughts on the staff approach and
acceptance criteria that they would use to evaluate
these four areas.

MR, EBERSOLE: These liquid metal reactors shut

themselves down if you have a general heating of them
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for whatever reason., But what we used to call the felt
hat syndrome where you have a partial blockage., I don't
think that shut down would occur if you had a partial
blockage of a few channels would it?

MR, KING: I don't think it would either.

MR, EBERSOLE: So that might be the basis for
starting to develop some phenomena.

MR, KING: You have to be sure it wouldn't
happen to a significant degree.

MR, EBLRSOLE: That would be an unbelievable
oai:hquake would close the plant all over the place
would be the only thing I could see, I can't find
anything else,

CHAIRMAN KERR: Why don't we continue,

MR. KING: I want to be sure there wasn't one
misconception, These designs have not eliminated
positive sodium void coefficients., They have yreatly
reduced the possibility that you would get into a
situation where the sodium void would occur and if it
would occur it would cause you a problem,

CHAIRMAN KERR: But you can eliminate a
Positive coefficient if you choose the appropriate core
design,

MR. KING: You can eliminate it by core design,

We have talked about that a little bit with the
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designers. I think it would be quite a penalty in other
areas to do that, But it can be done,

(8lide.,)

Given that approach we have talked about a
general criteria defines sort of a broad framework for
reviewing these designs. I said there were two sets,
one to design an equivalent level of safety or adeguate
protection which I will talk about first and then the
ones that deal with enhanced safety.

Under adequate protection, the first one is we
want to insure these designs comply with existing rules
ané regs as interpreted for the advanced reactor
concepts, There will be three majcr exceptions and
those are in the area of source term, something
different than the LWR and TID 1484 approach that has
been proposed., Containment function may be different in
the need for a conventional containment building is
being looked at and then emergency planning could be
modified to reflect plant safety characteristics.

The other regulations would be very similar to
what was done on Clinch River., A lot of the GDC's for
LWR's applied to Clinch River with some minor
modification, That same kind of process would be done
on these plants, But I think the three major areas that

would be different would be the three listed here.
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DR. REMICK: Let me ask you a question there.
The question of staffing and I realize that can easily
change with time, where does that fall, Would that fall
under your statement that complied with existing rules
and regulations as interpreted or should they be listed
as one of your bullets,

It is obvious from the presentation people are
taking some innovative staffing of these and maybe that
is possible. I want to keep an open mind about it but
it seems to me that what is presented a couple of cases
is inconsistent, Can the staff interpret this,

MR, KING: You are saying maybe there should be
some other bullets listed on here?

DR, REMICK: My question is has that thought
been given to that and that is included in the words as
interpreted to see if that would require a waiver. Do
yoeu have staffing requitements in Part 50 specifying the
table 5034 or what, Would that be included in your
words as interpreted?

MR, KING: That is included in the words as
interpreted,

DR, REMICK: There would be a waiver to that
requirement and you would have to ask for exception or
waiver to that specific proscriptive regquirement?

MR, KING: Unless that regquirement is
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specifically directed toward LWR's and I haven't read
that in a long time., 1I'm not sure,

DR, REMICK: You might then say that for
advanced reactors you have another table?

MR. KING: Possibly, yes, We thought these
were the three major areas that certainly had some
policy implications that we couldn't do at the staff
level. :

DR. REMICK: I guess in my mind that is as
important as your last four numbers in planning., It
should be modified to reflect plant safety
characteristics, The plant staffing should be modified
to reflect plant safety characteristics also. I guess
I'm not quite sure why it is not a bullet,

MR, KING: I guess I didn't view it as a policy
question at this point in time, plant staffing.

DR, REMICK: Let me just pursue that a little
bit, While the staffing was a policy issue based on a
staff recommendation it seems to me emergency planning
is a policy decision also but change in staffing for
advanced reactors would certainly be a policy decision,

MR, KING: We certainly plan to address that,
We didn't feel it was of the magnitude of the three
listed there and that is why it i{s not in this paper.

It would be in the RCR's certainly, Maybe we were wrong

!
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in making that judgment.

CHAIRMAN KERR: It may be covered in the
lénguage here but it seems to me that since the source
term of LWR's means something released in the
containment as it is used at least in the 400, since
these plants don't have containment in that sense, what
does one mean by a source term?

MR. KING: There is going to be a separate
¢lide on source term, Maybe we can talk about it when
we get there,

CHAIRMAN KERR: All right,

MR. KING: The bottom item on this slide is the
second criteriawhich says these advanced plants must
comply with the intent of the severe accident
requirements which are presently being formulated for
LWR's., That is to meet the same procedural criteria
given in the severes accident policy which is basically
to do a PRA, consider the USI's and GSI's for a
Capab.lity to design and have the staff review the
design and have a successful outcome,

They will have to identify a range of severe
events that have to be considered in the design., We
need to evaluate the design reatures iIncorporatea in tne
design to prevent severe accicents 0 De sure tnat

Anytning tnat i1s not consicered in the design 1s a good
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reason for excluding it.

MR, EBERSOLE: 1Is it a sort of given that you
have to horse around until you find a substantial
release, a source term no matter how you do {t?

MR, KING: For these designs?

MR, EBERSOLE: Yes, as a matter of fact it was
done even in the~-~

CHAIRMAN KERR: Mr., Ebersole, he said he had a
slide on the source terms.

MR, EBERSOLE: You are going to get to the
source terms, I recall that that the worst source term
in an old boiler was when you dropped a source stick,
It wasn't a large local. You looked around until you
found one that btoducod A pretty juicey answver,

MR, XING: Well, the intent here is to do that,
to find a range of accidents that you have to look at
and then whatever the worse one in terms of release is,
that would be used for siting., That is the summary of
what we are proposing.,

MR, EBERSOLE: Okay.

MR, KING: The last item under the severe
accident policy compliance is the staff needs to
evaluate the design features provided for mitigation and
accident management to insure that we have confidence

that they will work and anything that deals with
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procedures or training are, in fact, incorporated in the
procedures and training.

The third item is the criteria need to require
fission product retention capability at least equivalent
to LWR's. And what we mean by that is for egquivalent
classes of events, criteria for fission product release
should be the same as for LWR's., We will get to that
when we get to the source term slide,

We want to maintain the defense in department
concept. However we realize that in its application you
need to give consideration to the safety characteristics
of advanced plants, They do things differently. I've
got a slide and we will talk a little bit more about
defense in depth on another slide.

Under defense in depth there are three things
we want to make sure are maintained and that is that we
have two diverse independent means of reactor shut down
and two diverse independent means of decay heat removal
and multiple barriers to fission product release., We
are not willing to put all our eggs in one basket on
either of those,

Next, because these are newv designs, got
reduced operating experience as compared to LWR' s, to
make sure where they use new innovative preocedures for

safety functions that they indicate their testing of
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these new features to prevent or accommodate accidents.

(8lide.)

Testing could be done a number of ways. Th.
specifics of the testing will have to be figured out on
a4 case by case basis but we feel that generally they
need to include some testing on a full size reacter
module to demonstrate that these features work,

Along with that, because our new innovative
features we feel need to be looked at very carefully,
the need for enhanced QA's, surveillance and testing are
necessary. To insure that these features perform in the
plant what they are supposed to do.

For example the  HTGR fuel is the key to the
safety position on that plant, that it be of high
quality, that its performance be monitored in the
reactor, We may want to do something different in terms
of QA requirements on the fuel, what we would monitor in
terms of fuel fabrication or something different to be
more stringent than what we do on LWR's,

CHAIRMAN RERR: It seems to me it is a mlight
oversimplification to say that the fuel is the key to
performance of that plant, The fuel is the key to
performance of that plant only {f che fuel doesn't get
hot, 8o it is not just the fuel, It is the fuel plus

the absence of heat storage capacity of the core plus
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the capability to remove decay heat,

MR. KING: You are right. That was an over
simplification, It is the combination of heat removal
and power generation and fuel performance. I just used
that as an example. You can consider the reactivity
feedbacks on ALMARS., You want to make sure, as the
lifetime of the plant ptoq:olloo_and you get swelling of
the material and creep and distortions, that you still
have those feedbacks that you need to shut the plant
down., That kind of thing you are talking about being
covered by this.

MR, WYLIE: What is enhanced QA?

MR, KING: That would be like using the MHTGR
fuel as an example, NRC may want to do something
different in terms of what it requires of the applicant
in terms of quality assurance to make sure you have to
fuel quality and also what it does to oversee or
independently verify that that fuel quality is as
advertised?

MR, WYLIE: Or QC?

MR, KING: QC, i{f that is a better wvay to say

it,

CHAIRMAN FERR: Do you now understand what
enhanced QA is?

MR, WYLIE: Not really. What I think I heard
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was more quality control.

MR. KING: Maybe QC would have been a better
term,

DR, SHEWMON: I'm interested as to whether it
means mo:ie paper or more quality.

MR. KING: The intent is more quality. Maybe
that takes more paper, I don't know, The intent (s to
be sure that you get the quality that is needed for
these plants is actually coming out and being put into
the plant,

DR, REMICK: Before you move on, at the very
top of the page I'm trying to understand what it says.
Specifics of plant testing can be determined on a case
by case basis but generally should include some testing
on a full size reactor module, Now, I assume, and I
think I understand but does that say that in most cases
there should be a prototype or does that say=--

MR, KING: What it is intended to say is either
the prototype or the first of a kind plant could be
built for being put on a grid, But the first of a kind
ought to be used to demonstrate that these features
actually do the things they are advertised to do,

DR, REMICK: But it does not necessarily mean
to indicate that a prototype is required?

MR, KING: It does not mean you have to build a
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dedicated prototype out in a desert someplace.

DR, REMICK: That would have to be determined
On a case by case bases whether it is a prototype or
whether it is the first one and the type of testing you
have to do,

MR. KING: Goﬁ;tally our feeling is it could be
4 dedicated prototype or the first commercial unit and
what will be figured out on a case by case basis is the
specific tests you want to run. Those may vary
depending on the plant,

(8§lide.)

The second general item was dealing with
requirements associated with enhanced safety., The
Advanced Reactor Policy Statement had in there that the
plants are expected to have enhanced marginal safety.

We feel the applicant should assess and document this
enhanced safety characteristics, For exrmple, the kinds
of things we are talking about are the loag response
times on accidents, the reduced potential for operator
error, capability to retain fission products, simplified
systexs and so on,

They should also look at potential improvements
when there 1s a small margin between the enhanced safety
and what is the minimun required or when large

improvements in safety can be realized as a reasonable
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cost,

CHAIRMAN KERR: What does long response time
mean?

MR, KING: Long core heat up times before you
get into any release., Long time pericds before you have
any release of radiocactive material,

DR, MOELLER: Why does it say in the big
paragraph near the bottom, potential improvements? Why
not just improvements in safety are to be considered?

MR, KING: It could have been, That is
probably a good suggestion, What we had in mind is that
there would be some things when we do the review that we
will think of, why don't .u consider this or consider
that and we will get them to do it, consider it at least
and then pick those on a judgment basis and make a
decision on a judgment basis should they be in the
design or not,

Again, the testing would demonstrate these
enhanced safety features as characteristics or margin as
vell as demonstrating the minimum requireAd,

MR, WARD: §n the time for the item Dr., Moeller
I8 asking about is explicitly cost benefit analysis
going to be a key consideration there?

MR, KING: Yes, For those enhanced things,

cost benefit would be the main consideration.

)
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DR, MOELLER: D¢, Rerr, the bottom bullet
answers your earlier question, They are going to
demonstrate enhanced safety through testing. You were
asking earlier how TVA could determine whether the
safety had been enhanced., Apparently they can do it by
testing.

MR, EBERSOLE: Let me 28X you a guestion, You

have jot a baseline performance in the water reactors we I

have, the PWR's and BWR's, It is kind of a baseline you
say these plants should be equal to or better than that,
What are you going to do about the fact that out of
these plants X through 2 or whatever, some of them could
be a hell of a lot more safe than others. Would you
permit them to wonder randomly in that safety field or
would you exact upon them the requirement that they do
4s well as they can in a practical sense or kind of an
optimum enforcement? Do you follow me?

MR, KING: Yes, I think I follow you.

MR. EBERSOLE: We have got a high ceiling like
the water reactors if you want to call them not nearly
45 safe as these might be, Nevertheless these can be
Just as, shall I use the word, unsafe as wvater reactors
and there is no means ay which you could prevent that,
What are you going to use as a lever other than just

maybe the attractiveness of the plants to the commercial
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seen to make them do as well as they can?

MR, KING: Well, I think part of that enhanced
safety we talked about is to try and make them do better
where it is cost beneficial to do so., I think the
baseline tc§utto-0nto that they have to complete won't
vary from advanced plant to advanced plant, If it is
Part 100 guidelines that will be what it is., If some
are well below Part 100 more so than others, we wouldn't
say because this guy is way down here, everybody has to
be way down here,

MR, EBERSOLE: No, you wouldn't do that but you
might push on him to stay there rather than loosen up
and make it cheaper,

MR, KING: 1If a plant gets a license based upon
certain safety analyses anJ) saying he can do certain
things, for him to come in and change the operation and
design where that is now going to be different, that is
the kind of thing that NRC would reviev as part of
whether it is a 5059 change or tech spec change or
something like that, we would have to agree to that
change.

I don't see us just walking away and letting
everybody go make changes after it is licensed, We
still have the normal tech spec changes and 5059 type

changes that take place.

!

N

HERITAGE REPORTING CORPORATION (202) 628-4888



11
12
13
14
18
16
17
18
19
20
21
22
23
i

28

131 .

MR, EBERSOLE: Based on the unique safety level
his plant is in rather than a common level which
includes the worst plan.

MR, KING: The SAR and tech specs under which
he vio licensed, that reflect the level of safety which
he was licensed at, Maybe he could make changes that
would raise something up in a less safe direction.

Mayhe he is 8o far doun there anyway it doesn't make
much difference, There .as got to he some flexibility,

MR, EBERSOLE: VYes,.

(8lide.)

MR, KING: Now, let's talk a little bit about
defense in depth. Part of our material is to maintain
defense in depth and in looking at this we considered
defense in depth to fall in four major categories,
Things that are there to prevent accidents, protect
things that are there to protect the plant when
accidents do occur, things that are there for mitigation
purposes, mitigate radiation, mitigate the accident and
then emergency planning,

Basically, when we say we want to maintain
defense in depth, we want to provide features in all
four of those categories, not throwing avay any of those
Categories, The prevention area, the requirements that

we were looking at and what the designers were proposing
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are essentially to provide equivalent leve) of LWR's.

In other words, they arc designing vesgsels to
ASME sections, QA programs consistent with NRC
Regulations and 10 CFR Part 73, secure safeguards and
security., All the things that you would normally do to
have a high quality system, high reliability system for
the requirements on L¥K's wovuld be on these plants.

When you look at protection and mitigation I
think that is where you wee ‘one differences. There
tends to be a shift of wivar .4 reactors purting a lot
of emphasis on the prot. ..on of the plant, keeping the
core in & condition where the fission products ltgn't
released.

CHAIRMAN KERR: Mr, King, a3 one thinks about
this the implication, I believe, is that one can
eliminate even:s to the containment because of the
increased reliability that is built into the advanced
reactors or might be bullt into thes particularly
removal of decay heat, That might convince one of the
need to remove decay heat from existing reactors is not
very reliable,

However, If you look at what has happened, the
one serious accident in this country didn't arise
Decause of the capability for removal of decay heat was

unreliable, it was because the people didn't understand

l

|
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what was going on.

KR. KING: That is correct,

CHAIRMAN KERR: So is one of the features of
advanced reactors going to be that the operators
understand thzm much better than the operators
understood LWR?

M". KING: I think one of the featurns of
advanced ceactors is trying to eliminate one of the
things the operator has to do to make sure safety
functions are performed, two the things that he can do
cith;r inadvertently or on purpose to turn off those
safety functions, and that is right in here "minimize
the need for human intervention®". That is an important
feature in the protecticn of these plants.

Along with response time if something goes
wrong, the guys have time to think about it. But they
are not systems that he had to turn on or turn off.

They are features in thece pl. ** that he can't turn on
or turn off., They are always there. I think it is that
kind of consideration that has to go into looking at it,

CHAIRMAN KERR: You don't think it would be
plausible to make a plant idiot proof?

MR. KING: I think it is plausible to make a
plant very, very independent of what the operator does.

I woulcn't say if you turned five idiots loose in the
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plant they couldn't find something at some time to mess
it up but that is not the criteria we are using here.

MR. WARD: I think there is a noint here Tom,
if this were aimed to be an LWR design that had, let's
say, an independent backup SCRAM system that had some
sort of improved or perhaps qﬁalititively approved AE
rule for passive and had maybe some mcre favorabtle
inherent respoase characteristics to upsets and present
LWR's, then by these criteria we might say that LWR
wouldn'c "¢ the containment,

MR, KING: These criteria as presented, you
;ou d bounce any advanced reactor off of them, whether
it is an LWR or anything else. 8So it is not
inconceivable that some innovative LWR's aren't designed
to come along and meet these criteria. Then you could
meet the same criteria that eventually you don't need
the same containment,

MR, EBERSOLE: Does a containment cease to be a
containment simply because you transfer heat through its
walls as a means of heat rejection., I don't think it
does. Do the two sodium reactors not have containments?

MR, KING: VYes, they have a containment
barrier. When I say containment they don't have a
conventional LWR containment building, They have a

third barrier outside.
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1 MR. EBERSOLE: The additional duty put on it is
- 2 that it conveys heat directly to the outside whereas the
3 others use changers. I didn't regard that as a
4 sufficient perturbation to its concept to not call it a
5 | containment?
6 MR. KING: I don't either., It is a containment
7 barrier. 1I¢ is not a conventional containment building.
8 MR. EBERSOLE: Sure.
9 MR, KING: The point I wanted to make with this
10 slide was I put some asterisks on where advanced
11 reactors have more emphasis in looking at the various
12 components in defense in depth versus LWR's.
W 13 Primarily, you look in this column, that is
14 where the advanced reactors are concentrating a lot of
15 their effort, prevention of access. They still have
16 mitigation in terms of long response times, physical
17 phenomena that hold up or cause fission products to
18 plate out and emergency planning. Basically, what is
. 19 being done is you are saying you have got such a long
20 response time out there that if you did have some
21 accident that would cause you to exceed the protective
22 action guidelines at the site, that you would basically
23 substitute ad hoc evaluation for preplanned evacuation.
24 That is the way we are looking at it,
¥ 25 MR. WARD: Have you been able to visualize any
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sort of accidents that might require evacuation?

MR, RKING: Sure, if you push these designs hard
enough, put enough if's on the accident scenario you can
get releases that will cause evacuation, It isn't that
these designs just eliminate it totally. It is more a
question c¢f how low a probability or how unlikely are
those kinds of events given the safety characteristics
of these plants. g

Sure, if you get into a core melt on one of
these LMR's and it goes through the vessel and a guard
vessel, sure, you will have to evacuate.

DR. SHEWMON: How do you get into the core melt
under the LMR's?

MR, KING: You put a hole in the reactor vessel
and the guard vessel around it, both vessels and drain
all the sodium,

MR. WARD: Not only that but then you have a
natural couvection pump that is pumping it up into the
atmosphere, the passive decay heat removal system, the
aerosols.

DR, MOELLER: I understood the double asterisk
but I'm not sure I understood the single. The ad hoc
evacuation would be utilized more in the advanced
reactor than in the current LWR. Why is it ad hoc

eva. uation?
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MR. KING: If you had to evacuate, it would be
on an ad hoc¢ basis,

DR, MOELLER: 8o it would be more applicable in
this?

MR. KING: More applicable, yes. And now I
will talk about the four specific areas that this was
leading up to,

(Slide.)

First, accident selection. What we have done
is define four event categories that the plants need to
consicder., We have used different terms before and there
has been a lot of confusion beyond design basis
accidents and thimgs like that, So we are now calling
them event categories. Basically, the first one is
anticipated accidents, They would include accidents
that are expected to occur one or more times during the
life of the plant and they would be treated the same way
as they are in CFR 190,

The second event category would be equivalent
to postulated accidents, the term as it i used in
Appendix 8 of Part 50 called the design basis accidents.
The engineering judgment would be complimented by PRO to
generally include accidents down to about 10 in the last
4 years.

It would be analyzed in a conservative fashion
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like DBA's are for LWR's and you would have traditional
oi.es in terms of external events., There wouldn't be any
difference there in the way DBA's are selected and LWR's
or the way they work.

The third category which are the severe
accidents or the more remcte accidents that need tc be
considered in the design. And what we are proposing
there is selecting a range of accidents beyond the EC2
or the traditional DBA's that are considered consistant
with the Commission Severe Accident and Safety Policies
in consideration with PRA results, )

Generally, where they would fall would be
events with a frequency down to approximately 10 to the
minus 7 per y;ar.

(Slide.)

External events would be included in this
consistent with how we intend to apply them on LWR's.
Then we would have in that group, in the EC3 group what
we call a set of bounding events which cause our
uncertainties in doing PRA's and trying to identify what
accidents should fall in this category would be an
engineering judgment, select some accidents and put in
the EC3 category. We feel it bound the uncertainties
that came out of the PRA, There are a couple of slides

that talk about those.
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DR. REMICK: How did you arrive at the 10 to
the minus 7th on internal events?

MR, RING: This basically comes to the 10 to
the minus 6 guidelines as 2 commission safety goal to
insure that you comply with that in terms of a large
release, we felt we ought to go down to at least 10 to
the minus 7th. 8So when you look at events down there,
the cumulative frequency of those would beat the intent
of the 10 to the minus 6th number that seems to go with
it, That is how we ended up with it,

DR, REMICK: So basically, any individual
sequence might be 10 to the miaus 6th is that it? 1Is
that how you arrived at it,

.HR. KING: Any individual sequence that would
go down to 10 to the minus 7th would be considered in
that category.

DR, REMICK: Yes, one tenth of 10 to the minus
6th,

MR. KING: That is right,

CHAIRMAN KERR: I guess there is a good bit of
logic in this. There is something a little bit
artificial in that if these things were anything like
LWR's you don't really get any significant release
unless you have a core damaging accident,

Now, the original DBA's wvere set up on the
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basis that you could ignnre core damaging accidents
except in the design of the containment., But otherwise
you would assume that if you satisfied the criteria,
everything would work, that is everything would prevent
core damage. And it looks as if in dealing with events
in category one and two, that is what you are going to
assume in dealing with these,

You are not going to talk about reliability of
equipment other than that which satisfies the same trade
criteria, Thew at some point, and maybe it is in
category three although it is not clear, if a break
occurs dealing with severe accidents you are going to
shift to a PRA approach or a liability approach. There
is something about that that strikes me as Eoing
different,

MR, KING: Well, when you get into a third
category, events that have multiple failures are going
to come into play.

CHAIRMAN KERR: Well, i{f they are going to come
into play there, why shouldn't they come into play in
the beginning., If you are going to take these events
into account with the PRA, why shouldn't the PRA be the
basis for the planned analysis. You can certainly
predict events with higher probabilities.

If they are going to do the PRA, it seems to me
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one ought to use the information which we all recognize
is the criteria that is somewhat artificial and doesn't
give you a uniform level of reliability.

MR, RING: I don't think their is any intent to
ignore the PRA in the first two categories?

CHAIRMAN KERR: You may not ignore it but
apparently you aren't going to use it. You use the
conventional DBA approach because the DBA is said to be
mitigated in the conventional approach. The safety
system satisfies the same failure criteria independent
of what their reliability is. )

MR. KING: If you recall back in the second
category, it says that reselected via engineering
judgment complimented by the PRA, If the PRA is within
this frequency range it has to be considered a DBA.

CHAIRMAN RERR: The design basis accident
business doesn't make a lot of sense but I don't trust
my Jjudgment to take that too seriously.

MR. KING: The intent is if you look at the PRA
there should be some events in this frequency range that
would be considered DBA's., But then the traditional
approach seems to g¢ beyond that and includes events,
DBA events that maybe wouldn't fall within that
frequency range like a large tornado that is a DBA

tornado.
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CHAIRMAN KERR: 1I'm sort of saying if y-u are
going to do a complete PRA it is not obvious to me that
it makes a lot of since to worry about DBA's. But you
thought about that and you are convinced that it does.

MR. RING: I'm trying to show some equivalency
with LWR's which has that grouping and has certain
release limits on that grouping.

CHAIRMAN KERR: We are already in a very
difficult situation with LWR's and we are trying to make
a marriage with DBA's and PRA's, The liability analysis
that comes out of the PRA from the beginning-- Maybe
not.

MR, KING: If you find it tough to compare to
LWR's in terms of demonstrating safety if you do that.

MR. WARD: Wait a minute, The main problem is
that a designer needs a DBA to design for.

CHAIRMAN KERR: Well, he certainly needs a DBA
if he is going to use the DBA approach,

MR. WARD: How does the designer design?

CHAIRMAN KERR: He does not now have to talk
about the probability of an accident., It is assumed
that if the single failure criteria is satisfied an
accident won't occur in the DBA part of their program,

Now, once you get into the serious accident

part you are now willing to talk about multiple failures

N
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and reanalyze a system which has just been designed so
that it meets a single failure criteria. And I don't

know what you do if the single failure criteria isn't

good enough. I guess you obviously can't use it.

DR. SIESS: You can't design for a PRA except
by a highly reiterated process?

CHAIRMAN KERR: You can conclude that certain
systems ought to have a reliability and your reliability
isn't all that great,

DR, SIES8: That is an analysis. You have to
design it first and then analyze it, Even if the NRC
isn't involved.

MR. WARD: I promised Mr., King that he could
leave by 11:30.

MR, RING: We can take a few more minutes and
finish up.

The third category of events, the best estimate
analysis, would be acceptable for those. The fourth
category of events is an attempt to look at the same
range of events for emergency planning as was looked at
in new reg 0396 for LWR's to choose to look at events
down to 10 to the minus 9th, frequency of 10 to the
minus 9th in doing that,

DR, REMICK: Internal or external! or both?

MR. KING: Those would be internal events,
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DR. REMICK: 1Internal events down to 10 to the
minus 9th.

DR. SIESS: Its better than external events
down to 10 to the minus 9th.

MR. KING: If you look at the curves in new reg
0396 that is what they went down to.

CHAIRMAN KERR: I wish you woulédn't put number
4 on there, It makes the rest of it much less
believable.

MR. KING: You have to see how we use it first,

‘DR. REMICK: Is that where the PRA came out?

MR, KING: You get those events from the PRA,

MR. WARD: I gqguess I see category 4 as take the
number out and say despite all this, there is some
judgment deterministic criteria we are going to lay out
and this is where we do it., And I think that is really
what you are doing.

MR. KING: The judgment events are right in
this category here which are in the third category.

DR, SIESS: What does that leave you for four
then?

MR. WARD: You are associating the numbers too.

MR, EBERSOLE: You said that is for internal,
What if you include external?

MR. KING: In category four, you would have a
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tough time figuring out what it is.

MR, EBERSOLE: That would include media
strikes, I guess.

MR. KING: It would include the continents
moving all around the world. |

MR, WARD: I would ask you, the HTGR folks had
a rather well developed methodology or strategy for
picking TVA's and I haven't had a chance to see how that .
compares with what you are doing here, But have you
compared it?

MR. KING: VYes. Essentially what they have
done, the first two event categories are essentially the
same. They have three categories, Their third category
looks at accidents with five times 10 to the minus 7th
frequency. They look at everything down to there and
they look beyond that to see if some uncertainty would
cause something to fall up in there. But anything that
falls in that range they would consider in the design in
terms of making sure they don't exceed the protective
action guidelines at the site boundary.

They use it for emergency planning purposes,

It may also require design changes to make sure they
beat that., o essentially, they have got a 5 times 10
to the minus 7th as the third category and we have got

10 to the minus 7th,

HERITAGE REPORTING CORPORATION (202) 628-4888




10

11

13
14
15
16
17
18
19
20
21
22
23
24

25

146

DR. REMICK: But you have gone one category
beyond?

MR, RING: Yes, we have one category beyond but
you will see how it is used,

'DR. REMICK: 1Isn't there some risk in going
down to 10 to the minus 9th that unintentionally
concerning the public about events that are so
improbable and you just raise public concern about
things, what if, what if, what if, what if, I would
think?

MR, KING: L may raise¢ a concern. I'm not
sure but LWR's looked at the full range of accidents
when they looked at what their emergency planning needs
were, We are trying to attempt to look at that same
range. That is part of trying to show some equivalency
with LWR's in terms of equivalent safety.

MR. EBERSOLE: Do the French and the English
and the German's and the Japanese do this sort of thing?
MR, KING: I'm not sure what they do,

MR, ERERSOLE: I'm thinking of this as being
maybe a deterrent to the recovery of the option,

MR, KING: I can't answer what they do.

(8lide,)

Just quickly I mentioned that third category

had things we called the bounding events, Those were

HERITAGE REPORTING CORPORATION (202) 628-4888




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

147

selected by engineering judgments to bound the
uncertainties and we basically try to pick a bounding
strength and cover the uncertainties in the six key
areas., Reactivity insertion, decay heat removal,
chemical reactions, loss of coolant inventory or flow,
loss of supporting systems, external events.

Key considerations we have that we factor in in
selecting those are we acsume the nonsafety grade
equi.pment fails in the worst way. We assume sa.ety
grade equipment fails for a period of time consistent
with ﬁtovtous experience on reasonable recovery time.
And we consider what the human errors can do, consistent
with previous experience.

The bounding events would be included in the
staff SER., Generally so far, just a generic list of the
kinds of things that would fall in that category.

(Slide.)

DR. SIESS: 1Is that distinction between safety
grade and nonsafety grade based upon anything other
than-- PRA's don't make any distinction between safety
grade and nonsafety grade reliability,.

MR. KING: Our approach in that regard is these
designs are trying to concentrate all the safety
functions in the nuclear island. Anything outside that

balance of plant, control room doesn't have a safety
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function anymore., So what we are doing shouldn't be
regulated by NRC. So what I mean by that statement is
that if it doesn't matter what happens out there well
then prove it, Let's take the worst event that can
happen out there and show your plant can ride through
it., That is essentially what I mean.

DR, SIESS: I understand.

MR, KING: Just quickly some generic type
events that would be on the bounding list would be like
inadvertent withdrawal of all control rods for a certain
number of hours. Loss of all decay heat removal for a
certain number of hours.

Steam generator tube ruptures. Loss of flow or
pipe rupture, primary pump seizures, station black out
and external events consistent with severe external
events we have imposed on LWR's., Second would be the
issue of the source term,

(S8lide.)

You will recall what was peing proposed was
using a more mechanistic analysis to cn;cullto the
release at the plants, What we are proposing is for
stating purposes, using events categories two and three
and that you would look at the events in each of those
categories and do mechanistic analysis, calculate what

the release is into the environment,
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For event category two they would have to meet
10 percent of 10 CFR 100 guidelines., For category three
they would have to meet 10 CFR 100 guidelines., 1If you
look at the standard review for LWR's there are a number
of chapter 15 accidents that allow a mechanistic
calculation 'in source term, When they do that they
generally put a requirement in there that says the
release has to be a small fraction of Part 100 which it
generally interpreted as 10 to 25 percent of Part 100.

We are taking that same approach and saying 10
percent of Part 100 will be the release if we're going
t0 use a mechanistic source term that will be the
release for those.

CHAIRMAN KERR: Mr., King, one might use 100, is
that the case?

MR. RING: Yes,

CHAIRMAN KERR: Well, I thought that there was
underway before TMI 2 an effort to revise 10 CFR. So
let's put it on hold., Does the staff conclude that 10
CPR 100 is okay and doesn't need revision or is this
refercring to a revised 10 CFR 100?

MR, KING: No, this does not refer to a revised
10 CFR 100, This would be the same dose guidelines that
are in the existing Part 100. I don't know of an effort

Lo revise Part 100.
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CHAIRMAN KERR: It certainly was underway, an
effort to revise 10 CFR 100:

MR, MORRISON: Bill Morrison, NRC staff, You
are right, there was a plan at one time to revise Part
100, At this time thctc'ic no specific action plan to
do that revision, Howcvcr,‘wo are evaluating what
revisions to the regulations might be warranted in order
te put ourselves in a position to license the new
standard so we will be putting together a strategy to
get that set of regulations in place.

Right now that is a concept. There are a set
of advanced designs thac we would envision some day
perhaps in addition to these in the certification
process.,

DR. SIESS: I didn't know whether you were
teferring to the branch reactors or the next plant?
Mrs. Morrison, we think the next plant would be a
so-called advanced plant and a standardized plant.

MR. KING: The only other thing we would
suggest in citing is we want to make sure anything in
the second and third category are not sitting on a
threshold where some small change would cause a large
change in the sources you get it from,

(8lide.)

The third issue is the guestion of containment.
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We have put together a set of criteria that if a plant
could meet them without a conventional LWR type
containment building proposing that acceptable criteria
that there are multiple barriers to radiation that there

are categories 1, 2, 3 that we talked about earlier to

'domonltratc the same testing we talked about earlier

that the above releases are achievable.

That additional or enhanced QA surveillance,
inspection or testing as necessary is in place to ensure
that those new innovative systems, structures and
compcenents contribute to performing the containment
function and are, in fact, capable of performing the
function., That would include the decay heat removal as
well as fuel quality and reactivity shut down.

The design provides protection for safety
related systems, structures and components and sabotage
and external events equivalent to that for LWR's., It
would have to meet 10 CFR Part 73 for security. It
would have to show that turbine missiles and other
external events, the plant is protected from them.

And that they eliminate core melts, significant
Causative reactivity feedback or other accidents with
the potential of a large radiation release from the
three categories, You have to go through and evaluate

the design and make sure you can satisfy yourself that
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those kind of accidents beyond 10 to the minus 7th can
be excluded from consideration in the design.

DR. REMICK: 1Isn't that inconsistent? To me as
I read those words that you just said, the probably
should be less than 10 to the minus 7th, isn't that then
inconsistent with the Commission statement of 10 to the
minus 6 th on major release. You jus; put in a factor
of 10 on what is in the safety goal. You said it must
be below 10 to the minus 7th now,

MR, KING: Yes, we said individual events you
need to look down to 10 to the minus 7th and consider
those in the design, What we are saying here is when
you look at those individual events down to 10 to the
minus 7th, none of them can have major conseguences like
a core melt, graphite fire or whatever.

DR. REMICK: So this is not addressing the
accumulation of those, It is the individual,

MR, KING: It is addressing them individually.

CHAIRMAN KERR: If a light water reactor can
also demonstrate this same degree of lack of release
that you consider licensing of the water plant?

MR, KING: 1If a light water reactor defines the
three event categories including the bounding events
that you would include in that event category to meet

these criteria, then what we are saying is we wouyld

1
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consider licensing.

CHAIRMAN KERR: You would be willing to put
enough fate and reliability in PRA to license a water
reactor?

MR. KING: It may be a tough job to show you
have got that reliability or that you can survive some
of these bounding events that you rely on. But if the
staff can be convinced that all of that was true, yes,
you would., We would entertain licensing them without a
conventional container.

These would have to be innovative designs that
fall outside the current standard review plan type
requirements,

CHAIRMAN KERR: The designs being designs with
which there is no experience, and other things being
equal I would expect to build a particular behavior that
might have more uncertain than would be the case with a
water reactor with which we have had a lot of
experience., It doesn't necessarily follow our
expectations.

MR. WARD: I think the reporter is having
trouble hearing you. Jesse pointed that out.

CHAIRMAN KERR: Thank you, Mr. Ward,

MR. KING: The other item is the enhanced

safety question., We are designs without a conventional
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containment building an assessment of the potential
improvement in safety of adding one and then with cost
considerations decide whether we would still accept it
without one,

(8§lide.)

The last area is the emergency planning area,.

The proposal was to set the EPZ at the site boundary or

proposing two criteria would have to be met in ovder for

us to accept that one. First they would have to
demonstrate that the lower level protective action
guidelines are not exceeded at the s&to'boundaty during
the first 36 hours following any event in the first
three event categories.

Yoﬁ have to explain that 36 hours comes from
looking at ad hoc evacuations, the history of ad hoe
evacuations would show generally within two to eight
hours, you car move a large population of pecuple. We
have selected )6 hours on the basis that we will
conservatively say we want 24 hours to move people and
12 hours for the plant staff to diagnose and correct the
event before they go ahead with the evacuation.

We fee! that all the events in that category
show that you have a long time before you would have
releases that exceed the PAG's and we would be willing

to set the EPZ at the site boundary and then any off

L
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site evacuation, if it was needed, would be conducted on
an ad hoc basis.,

The second criteria says that looking at the
PRA looking at the events down through category event 4
which is the same range we looked at for LWR's, we want
to show that cumulative frequency of exceeding the lower
level protective action guidelines at the site boundary
within the first 36 hours does not exceed 10 to the
minus 6th pe. year., That is an attempt to look at the
residual risks beyond those events in the first three
categories to make sure you don't have a bunch of things
just beyond there that when you look at them in total
can all add up to a large probability of exceeding the
PAG's.

DR, REMICK: If I understand what those words
mean you have just defined a large release in the safety
goal is a release that will cause you to exceed the
lower level PAG's at the site boundary?

MR, KING: One way to look at it is that you
have a safety goal that has a 10 to the minus 7th for a
large release value. That was in consideration of
plants that are on the street today that have
conventional emergency planning requirements out to 10
miles.

One way to look at this is saying, okay, if you
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want to do away with that conventional emergency
planning beyond the site boundary, you have to have a
ten to the minus 6th but not exceeding potential action
guidelines., That is what you said is one way to look at
this.

DR. REMICK: You basically defined it for these
reactors that way, the large release? The fact that you
tied it to the 10 to the minus 6th is where I'm getting
the reaction.

MR. KING: VYes,

DR. REMICK: How far does that exceed the
safety goal? How much of a ratchet is that over the
safety goal itself? + How inconsistent is that? Has
anybody looked at it?

MR. KING: I can't give you a number. It is
certainly well within the safety goal. I have looked at
that but I don't have a specific value.

DR. REMICK: The ARCS was saying when you send
these things maintain some consistency between the
various levels. It seems to me this goes far below the
safety goals required,

DR, LEWIS: He said it (s well within the
safety goals. He said they are not using it as a goal
but as a boundary.

CHAIRMAN KERR: He means it goes beyond, is
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DR. REMICK: VYes.

MR. ROSZTOCZY: One way to look at this is if
you meet Part 100 that assumes in it emergency action,
Part 100 is a two hour zone at the low density because
it assumes that within two hours you can evacuate the
people, But the trouble with these plans is not to have
such an emergency plan. 8o the criteria of what you see .
there is consistent with the safety goal but with an
addition or assumption that there will be no emergency
plan. .

We are saying that we are using this only for
the emergency plans, not for anything else. We are
saying that if somebody wants to eliminate the emergency
plan, then what would he have to do to show us that no
emergency plan is needed, Part 100 obviously is not
enough so that assumes an operation, So you have to go
to something lower, And if it meets this limit then
there is no limit even if nobody is evacuated from the
area,

DR, REMICK: But isn't another way of possibly
looking at it, and I'm not arguing with you but trying
to understand where it comes from, The other way to

look at it would be to say if with no evacuation you can

assure us that you would not exceed the safety goal then
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it is okay. That might be the criteria and you don't
know what you have here, how consistent it is with that
or is it just kind of an arbitrary rationale approach
but once again it p'ts in a grace conservatism?

MR. ROSZTOC2ZY: The Commission, in the various
statements to us and I believe even in the safety goal
statement, indicated that they considered emergency
planning as an ugly line of defense and we are keeping

that in mind.

DR. REMICK: I here the words but I'm not sure
what it means.

MR. ROSITOCZY: You keep in mind that it would
eliminate it only in those cases where even if the worst
things happen there is still no need for evacuation.

DR, REMICK: But don't you admit another way of
looking at that is to say even without evacuation, if
they met the safety goal, that might be the possible
criteria here?

MR. ROSITOCZY: The safety goal in itself
provides guidance but doesn't give the limit at the
location where you are looking at it,

DR. REMICK: Right,

MR, ROSITOCZY: And I think that is where the
difference is that this is a lower limit, This is a low

enough limit that the various agencies including EPA,
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jointly arrived at as long as you are below these limits
then no action is needed. Radiation levels are low
enough that there is no action needed.

DR, REMICK: You are talking about the action?

MR. ROSZITOCZY: VYes.

DR. REMICK: But they didn't put in 10 to the
minus 6th?

MR. ROSZTOCZY: No, that comes from the safety., .

MR, KING: 1If there are LWR's that can meet the
safety goals, maybe there are today. I don't have the
numbers in front of me but they are still required to
have evacuation out to 10 miles., Now, we are saying
there are plans that don't want to do that, They ought
to be required to have a more stringent requirement,

DR, REMICK: I don't know why because it seenms
to me if you met the safety goal of no evacuation you
have met the safety goal. I realize it is not a
requirement,

I guess the point I want to make, and ! don't
want to belabor it, you have got to convince me that
what you have there is reasonable, 1 don't know if it
is or not, I can't think it through at the moment, But
if it is largely consistent with the safety goal then I
think you are going to have to justify how you arrive at

that,
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MR, KING: If you had an LWR today that met the
safety goal, would you propose they eliminate their EPZ
ot change it?

DR, SIESS: What safety goal at+ you talking
about? I'm completely lost., People are using safety
goal as if there were some number that=-

MR. WARD: Well Lhere is., I think Forrest is
thinking about the upper level of safety goal, the
health effects.

DR. SIESS: Quantitative health effects,

MR, WARD: Yes, If you could run through a
whole analysis and show that a plant n;t that without
giving any credit to an evacuation planr and then he
would say what do you need an evacuation plan for, you
don't., But they are starting down lower, They are
starting down at 10 to the minus 6th and assuming that
that has somehow been associated with existing plants
where it is a given that they have evacuation plans.

Then they want to add another something in for
these plants if they are going to be excused.

DR, SIESS: 10 to the minus 6th doesn't .equire
an evacuation plan., That enters only when you try to
define a large release,

DR, REMICK: Right, And they have defined a

large release here.,
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MR, ROSZTOC2Y: That is absolutely correct and
I think we have to clear up the record on that, We were
talking about not the safety goals, the contente of the
safety goale, We were talkjuy about the safety goal
policy statemsnt working together which includes in it
the )0 -0 the minus 6th for large releuse. And the only
tuing taat we sugygested here is ¢, at there is no
definirion for the large release,

17 y 4 vet into a different definition, we are
saying that .f vou gave it a definition like Part 100,
then that includes in it an evacuatlion and therefore you
have to have an emecgency planning program.

However, instvad of defining it as Part 100, if
you are -Lilinq to define it as an emergency action plan
then you dea't neec to have un evacuation plan » h {t,

DR, SIESS: What do you mean by that, DIV.447?

MR. ROSZITOCZY: No, point 100 is a limit for a
«w0 hour dose and 30 day dose «t tyo different
locations,

DR. §7r38: B8Su you are back to defining it, a
iarge release, not as a release but as a does?

MR, ROSITOCZY: That is right and if you do
that, then you aseume an evacuation so you ought to have
& plan., dowever, if you go to the more stringent one

Lhat is on the voard, in that case you don't have to
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have an evacuation plan. And we are using this
differentiation only for one purpose, to decide whether
that is needed for an evacuation,

DR. SIESS: Wasn't it suggested one time that
the dofinition of large release would be one that would
require an evacuation?

MR, WARD: That is exactly what they are doing.
But see there is another effort in the staff to develop
the so-called implementation program for the safety goal
policy, Why don't you just defer to that instead.

DR, SIESS: Do you know what the staff is doing
on implementing the safety goal?

MR, ROS2ZTOCZY: VYes, the staff is developing a
definition for the large release criteria and the staff
is developing an interpretation for these cases. It
kind of goes hand in hand with whatever we come up with,
that is what we will pe using across the board.

The only thing new here is that here we are
trying to do it both ways, without emergeacy planning
and wilh emeryency planning because it ic being
suggested that these plans are safe enough that there is
no need for the emergency plan. 8o we are trying to
establish the criteria, how would we decide whether it
is needed or no needed.

DR, SIESS: 1If the other half of the staff is
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1 defining a large release as a release period, I don't
- 2 see how you can say you are being consistent,
3 CHAIRMAN KERR: They are not being very
. consistent either.
S MR. ROSZTOCZY: It didn't mean tha% the other
6 part of the staff is divided or putting it in terms of a
? release, They are looking at various options including
8 the dose as opposed to a limit, They are looking at the _
9 practicality of each of the different forms, Up to now
10 the dose appears to be the most practical but there is
11 no decision on it yet, |
12 MR, LEWIS: 1In your definition you have this
T;_ 13 comment, the frequeucy of exceding the lower level
14 should not exceed 10 to the minus 6th per year. 1Is this
15 the midline frequency or is this with some confidence?
16 How are you handling uncertainty in a precise comment
17 like that?
18 MR. ROSZTOCZY: For this specific case, the
19 policy statement of the safety goal is specific and it
20 | says that this is the mean frequency. It is so
21 t specified and so that is how we use it,.
22 { DR. LEWIS: So you do this through the mean
23 ’ with no consideration about uncertainty.
24 MR. ROSZ2TOC2ZY: That is correct, The
- 25 E uncertainty consideration already has been included in
:
|
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getting tc the 10 to the minus 6th,

DR, LEWIS: No, they haven't been included.
There is a mean with an enormous range of difference~-~

DR, SIEfS: He means in setting 10 to the minus
6th, they have already considered the uncertainty in
choosing that value,

DR, LEWIS: Well, how could you do that without
specifying the uncertainty.

CHAIRMAN KERR: You are raising a question that
he is not in a position to answer. The Commission set
that criteria.

DR. SIESS: The commission set 10 to the minus
éth,

DR. LEWIS: But they have not taken irto
account uncertainty. This says nothing about
uncertainty.

DR, SIESS: He doesn't know whether it they did
or not,

CHAIRMAN KRERR: Mr., King, we won't keep you
more than two more minutes,

MR, KING: I'm finished, We did have a peer
review of our proposal., I sent copies of the three
letters from the three peer reviewers, You can read
those yourselves and see what their thoughts were on

this,
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DR. MOELLER: I don't know where it ties in but
I had (readired) prior to this meeting the latest
proposal for the definition of an extraordinary nuclear
occurrence, Now, how does the definition which they are
tying to 100 RAD, how does the ENO tie into the
definition of a major release” )

DR, SIESS: At one time the Commission proposed
that that be the definition,

DR, MOELLER: Yes.

DR, SIESS: Somebody else proposed it be the
BAD's,

'DR. MOELLER: The definition of the
extraordinary nuclear occurrence and I want to know how
all this fits together,

MR. ROSITOCZY: The two are two different
limits, The purpose of the type of limits that we are
discussing here are limits to assure that there are no
duses which would endanger the public., I~ the case of
the ENO, the purpose is to simplify in case of something
extraordinary, simplify the legal process. The only
thing that the ENO accomplishes is that there is no
burden of proof of negligence on the plaintiff.

The plaintiff still has to prove that he has

been damaged and what is the amount of the damage but he

has to prove no negligence on the part of this limit
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which is a higher limit, I think the actual damage has
happened or there is a high probability that it will
happen. It is a higher limit.

It is kind of a limit where the Commission
makes a decision that it is large enough that the actual
danger to human beings oz‘to some land area has
happened, And that is why we are asserting that roughly
close to an order of magnitude higher than 100 RAD,

DR, MOELLER: And you are saying then a
population can receive the PAG's without undue risk?

MR. ROSITOCZY: That is right.

CHAIRMAN KERR: Gentlemen, we need to give Mr,
Ward 15 minutes to discuss the schedule topic.

MR, WARD: Well, could Dr, Remick ask another
question?

DR, REMICK: It is really a comment, 1I'd like
to come back to the question of staffing. I must admit
I have some skepticism on the ability to largely reduce
the number of license personnel, But I think people
should have the right to bring that forward. I would
certainly want to keep an open mind on it,

The regulations themselves are very specific ¢n
staffing of license personnel and I doubt very much that
there have been any exemptions, Licensees can agk for

ezemptions but this is a difficult way to go. It seems

!
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to me that that is a policy question that is being

seriously proposed that you should think about raising

that now, Would the Commission be receptive and you

might say well we don't have to decide that now. We can
decide that later.

But don't forget a control room should be
designed with the staffing in mind, We have had a human
factors seminar the other day and that was one of the
things pointed out. The design of the conitol room and
the people. I would propose to you that you give some
thought to that, I think that is a policy gquestion
equal to the emergency planning guestion, S0, I throw
it cut to you.

DR, SIESS: 'Could I comment on that, I think
the issues that they pulled out are ones that have to be
settled before you can determine the viability of any of
these concepts. I think that if emergency planning
can't pe eliminated, scme of these things aren't going
to fly., I think the containment requirement is not
going to fly.

I would like to hear from the industry whether
the operator staffing is really important to the
viability of the concept before I put it in the same

category as these things.

DR. REMICK: Well, I welcome to hear him speak
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to that too but I guess I don't see whether emergency
planning flies or not to have an effect on the designs
and the elimination of emergency planning.

DR, SIESS: It wouldn't affect the design but
it would affect the sales., I don't think there would be
one built,

CHAIRMAN KERR: Now we are getting into
philoaophy.

We thank you, Mr., King. We appreciate your
being flexible with your schedule,

MR, WARD: Your staffing, what is your budget
for continuing this work? You have laid out a schedule
for the SER's and so forth for the next year I guess.
Are you going to be able to accomplish that within the
budget?

MR. KING: We have gotten the budget back., We
have gotten 75 percent of our budget back so we are in
good shape to complete the SER's on the schedule that
was in the third or fourth viewgraph in the package and
it is later this year, The HTGR, I believe, is in May
and the LMR is in July.

MR, WARD: Very good. Thanks a lot,

DR. KERR: Systematic assessment of operating
criteria?

DR, LEWIS: I have no real role to play here

E
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except to introduce Jack who will bring grist to our
mill to be turned into flour, I suppose.

We are going to try to do this every couple of
months just to try to get ourselves a little more
abreast of what is going on.

MR, HELTEMES: Let me turn it over to MARK
Williams who will give you the staff's presentation,

MR, WILLIAMS: We're glad we could come down
today. The last time we got snowed out on this topic.

DR. REMICK: We're not going to get snowed out
today? )

MR, WILLIAMS: Well, we thought we were but it
took a turn for the better,

DR, REMICK: I'm thinking about the committee.

MR, WILLIAMS: We came to talk about the NPRDS.
In particular the first study we did to utilize NPRDS
data., It has been a while since the Nuclear Power
Commission assumed the management of NPRDS. In 1984
they made an effort to resculpt the program and build up
that data system which now has in it all the component
failure reports that we get as far as the systematic way
and collecting them from the industry., That and the LDR
data base are our twe major sources of data and AEOD.

S0 this is really the first systematic study we

have done to try to use the NPRDS data base to draw some
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conclusions about operating experience., It is on feed
water flow control and bypass valves,

(Slide.)

§¢, by way of introduction I thought I would
just talk a little bit and entertain any questions you
had in general about the NPRDS and introduce the study.
One of the interests we had in studying the feed water
regulating valves and bypass valves is that our scram
data from the 1986 report in particular gave us the
information that most of the scrams are initiated by
balance of plant equipment, '

And when you follow it you find out that 10
percent of them are caused by either feed pumps,
hardvare failure or feed water regulating valves, This
scram data is the subject of a study for 1987 which we
are working on right now and we can probably cover that
in detail at a future discussion. So, we have tried to
characterize the values that we see at NPRDS and the two
particular components, the feed water reg valves and
bypass valves,

DR, REMICK: 1Is that statement true for all
light water reactors or PWR's or BWR's?

MR, WILLIAMS: This is an all reactor
statement. All LWR's, the studies on PWR's.

MR, EBERSOLE: Are you GOING to g0 to below the
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surface as the to why they fail?

MR, WILLIAMS: We will go to that level,

CHAIRMAN KBRR: 60 percent of the scrams WERE
caused by balance of plant,

MR. WILLIAMS: They are initiated in balance of
plant systems either people or hardware, That s a
tround number, either 55, 58, %6 about. It bounced
around chere.

Again I thought I would bring a chart of how
NPRDS has grown over the years., Since our wmanagement we
have been evaluating the NPRDS every year., But you can
gee since INPO assumed management in 1984, we have grown
up over 60,000 failure reports., The system consists of
engineering records for the equipment in the plant and
failure records and now we have about 60,000 failure
records to analyze:

S0 this is remarkable. A lot of people
remember the NPRDS back down at this level and I really
want to try to get the message across that it has
changed, There have been major improvements in the data
base since that time,

DR, LEWIS: A friend of mine published a book
in which we established that all such curves follow the
standard growth curve of a weed and the suitable change

of ordinates, That was very close to that,
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DR, REMICK: I hope the court reporter got that
for posterity.

MR, WARD: I have got a question that is the
inventory of what?

MR, WILLIAMS: Failure reports.

MR, WARD: There are two kinds of things that
happen with NPRDS as I understand it, it is descriptions
of equipment and then failure reports on equipment, And }
these are the failure reports?

MR, WILLIAMS: That is correct.

MR, WARD: There used to be a problem with
getting the equipment descriptions. 1Is that well in
hand?

MR, WILLIAMS: We just finiahod the Commission
paper on the quality of the NPRDS overall, the status of
it. Right now there is somewhere over a half million
engineering records in it and when a plant goes
commercial they should have all their engineering data
on the reportable scope systems in the NPRDS.

The quality of that engineering data is still a
problem and we focused on that and we intend to look
into that further, Bob Denning has brought down some
copies of that Commission paper and you can see a little
bit more 2bout that in detail.

MR, MICHELSON: Since NPRDS is not event
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oriented, how did you get this scram information from
the NPRDS?

MR, WILLIAMS: The scrams came from the LER's,

MR, MICHELSON: I thought in your first slide
that you were telling me that you got information from
the NPRDS system, You actually ¢ot the scrams from the
LER and then what did you do, g0 into NPRDS to look at
components or something?

MR, WILLIAMS: That is right., They are
separate and distinct, The numbers on the causes of the
initiators of scrams came from AEOD scram work?

MR, MICHELSON: 8o really the scram data came
from the LER's and your 60 percent balance of plant:
figure, did that come from LER's or the VPRDS.

MR, HELTEMES: The 60 percent came from LER's,
what Mark is saying is that went back to the causes of
the scrams and tracked back to these components which
then went into NPRDS to find out more detailed
information on the failure of the components,

MR, MICHELSON: 8o, I was really looking at LER
data when we looked at the first slide,

MR, WILLIAMS: That is basea on LER data, that
is corcrect,

MR, EBERSOLE: When you spoke of the quality of

this data, I would venture to guess that most of the
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this equipment failed doing its normal day-to-day stuff
and virtually non2 of it is addressing severe operation
such as exposure of pipes that have failed or pumps
going to run out or any of the things which are
affiliated with any of the real critical transients and
actions of the plant,

S0 you can therefore build a false sense of
confidence on the reliability looking at performance
data when everything is just cut and dried, day by day
and none of it is flavored with the larger and more
difficult challenge of operating in an emergency. What
do you do with that?

MR, WILLIAMS: Let me see if I can understand
the guestion,

MR, EBERSOLE: Well the classic one, most
valves don't have much of a load on them when they go
back and forth but when they are intercepting a pipe
failure they have a big duty t> perform, That is just
one example,

MR, WILLIAMS: In an accident environment, no,
the NPRDS does not capture that kind of date, It does
Capture catastrophic failures of equipment which is not
what you are speaking Lo, If there is a common mode
failure problem that has been experienced or if there is

environmental qualification problems which would be
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captured by a licensee event reporting system, we would
look to that Jata base to capture that kind of a
problem,

The NPRDS really captures hopefully three kinds
of failures, catastrophic failures but it is not the
adverse environment and it captures degraded failures
and then sometimes incipient failures, smoking and
whatnot, So that is absolutely right., There is a grade
of failures in here, some of which are not too severe at
all,

MR, EBERSOLEZ: But the data that you're getting
is what is used in the PRA's that show that the plant
could recover from failures when, in fact, it might not,

MR, WILLIAMS: Some of the !ltlur; rates that
we would like to use should come from NPRDS.

Okay, this is the first study. We have another
study that is in the process of being completed now on
feed water pumps, Then there is another one on main
steam isolation valves that is still in the process in
its statistical stage,

I would like to introduce G. L. Plumlee who is
the lead engineer and primarily responsible fo¢ the feed
water rate valve and bypass valve on this NPRDS work.

Bob Denning is the section leader and Vic

Benaroya is in between Jack and Bob. So with that I
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will just turn it over to G, L., Were there any other
questions in general?

(No response.)

MR, PLUMLEE: Good evening.

MR, MICHELSON: While he is getting ready let
me ask a general question. You found the LER's and you
found the particular trip event and then you went and
found the failure report., What kind of percent luck did !
you have in finding the failure reports after knowing
that the events were there?

MR, WILLIAMS: PFirst of all on the Commission
paper, AEO 1, we léok at that, And in general I tgtnk
the answer to your question is that we found about 63 to
75 percent of the failures that occurred in LER's,

MR, MICHELSON: In general, I'm wondering
specifically on a knowledge that you have a focus on a
particular problem, how good a luck did you have using
NPRDS? How many of the failure reports did you find,

It is a better test than what EIE is doing because it is
a real world case you are investigateing,

MR, WILLIAMS: I think a lot of these would not
be recordable to the LER requirements per se., I'm not
sure they would really look at the failures we found,

MR, MICHELSON: Why wouldn't they be reportable

if they were equipment failure?
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MR, WILLIAMS: FPirst of all these were feed

water regulating valve failures. They didn't

necessarily cause the event., They may not have caused

the scram or the event and may not have been captured by
the reporting requirement.

MR, MICHELSON: 1If I understood what you said
you started by finding them in a LER so they caused an
event enough to be reportable or maybe I misunderstood
your process,

MR, WILLIAMS: Let me try to run through it,
The processes were separate and distinct, The LER
reporting system allowed us to look at the causes of
scrams and from that we learned that feed reg valves are
& primary initiator of scram,

Then we left the LER system alone and we turned
to another system, NPRDS and we said what can i. tell us
about component failures of feed reg valves for
operators.,

MR, MICHELSON: I misunderstood then, I
thought at least you looked up from the events you had
and you looked at those failures i) the NPRDS and then
maybe others but I thought you looked at least for
those?

MR, WILLIAMS: No, as it turns out we get more

data just from the NPRDS.
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" MR, MICHELSON: You did a general study of both
but not trying to couple the two?

MR, WILLIAMS: Right.

MR, MICHELSON: Thank you.

MR, PLUMLEE: The title of this report is
Operational Experience Feedback on Main Feedwater Flow
Control and Main Feedwater Flow kypass Valves and Valve
Operaters.

(§lide.)

The primary purpose on this report was
basically to provide operational experience feedback.
Apparently, the report has gone out to all of the staff
in the regional offices. You want to keep in mind while
we are discussing this that we are talking about a
proprietary data base,

At this point the report is in a proprietary
form and I'm currently working on trying to issue a new
reg that is in a nonproprietary version and that new reg
will consist of both the valve study and the pump study.

As far as the scope goes, if you keep in mind
during this discussion that it was the January of '84
through October '85 time frame that we are dealing with
and the failures that occurred within that time frame.
And basically, the reason for that was 1984 if you

remember the slide we had up before is when NPRDS
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but the valve., 1Is this for both steam and motor driven?

MR, PLUMLEE: No, sir. This is simply for the
feedvater reg valve, what we call control valves and the
bypass valves and all of the ones in the PWR study that
we did that are pneumatically operated. This is just a
representative picture,

This one is particularly for the Bailey. Our
population didn't have any Bailey's in it, 8o I just
wanted to snow you that as far as NPRDS goes, they treat
the valve operator as one component and the valve itself
as another component, To do our analysis, we combine
these to create one functional unit, 8o the failures
dddress the failure of the operator or the failure of
the--

MR. EBERSOLE: A turbine driven pump has its
own controller for feedwater flow and might not need a
valve like that, Are you with me? You just control
turbine speed?

MR, PLUMLEE: You mean for steam driven turbo
pumps, right,

MR, EBERSOLE: Every feedwater line has this
irrespective of speed contrel pump?

MR, PLUMLEE: Every pump that was in our study

had this type valve and I don't personally believe I
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have ever seen that speed water system that didn't have
a valve on it no matter how much you could control the
speed.

MR. EBERSOLE: 8o you had this in every case?

MR. PLUMLEE: Yes., We did not address what
most people know as being the significant problems with
feedvater control systems. That was not within the
scope of this study.

(§lide.)

CHAIRMAN KERR: Did I understand you to say you
did not look at feedwater control systems?

MR. PLUMLEE: That is correct,

CHAIRMAN KERR: Does that mean that the valve
position is not part of the control system?

MR, PLUMLEE: The valve position, if you are
talking about physically mounted on the valve==-

CTUAIRNAN KERR: 1Is that just an on/off valve,
it is not a control?

MR, PLUMLEE: No, sir, it is the flow control
valve that varies the position, to vary the flow,

CHAIRMAN KFRR: I don't see how that could
escape being part of the feedwater control. ! must have
misunderstood you,

MR, PLUMLEE: What I said was we did not

address the feedwater control system, the electronics of
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the feedwater control system, The scope of this study
was simply the valve itself and its operator and the air
system as far as the air solenoids which are normally
mounted on the operator here and the air lines that go
to operate the operator, And that is inherent in the
data Saoo that we were dealing with, speaking of
components,

CHAIRMAN KERR: It is your view that that was
the principal contributor and the control system really
had nothing to do with it?

MR. PLUMLEE: No, sir, I dorn't believe that is
correct, We all know, at least from my experience and
from the literature that I have researched and the
Operating experience that I have known, the major oy
problem is the feedwater control system.

CHAIRMAN KERR: So you just picked the valve
out because it was there?

MR, PLUMLEE: The selection was done before 1
came here, Let me put it that way, So I don't really
myself understand why they didn't choose the control
system over the valve system other than the fact that wve
wanted to use NPRDS as a test, This is basically a
pilot study, the first attempt that we made at formally
trying to use NPRDS and this was an easy topic for us to

address.
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MR. DENNING: Let me add some clarification,
On the figures that were based on the LER data, the
figure for hardware éonbtnod for reg valves and the
pumps but at least as far as the definition of the
component failure and what pieces of gear you would be
dealing with, it is consistent with the boundaries that
G. L. just pointed out,

CHAIRMAN KERR: What is consistent with what?

MR, PLUMLEE: Let me try to show it here. I
would have to say without really analyzing where this
came from=~

MR, DENNINC: Where we say hardware failure,
that number means that for the valve anyway, that
failure had to originate within the boundary that G, L.
pointed out on his diagram, within the operator,
attached solencids, local air lines, valve body and
valve position,.

(8lide,)

MR, DENNING: Now, the part that we didn't deal
with was the electronics and the sensors and the gear
that is feeding change position signals to that valve.
That 1s a another whole ball of wax,

OR, LEWIS: The predominant causes of failure
of this system are in that part?

MR, DENNING: Looking across the scram data, I
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There is a whole lot of

think that is probably correct,
other BOP stuff that doesn't boil down to looking at
this piece of hardware.

CHAIRMAN KERR:

Which part when you say this

part, the valve or the control system?

DR. LEWIS:

I don't remember how I phrased ir

but my understanding is that most of the failures are

-

due to the control system but they still decided to

study the boundary that is in that viewgraph.

MR, DENNING:

One of the boundary conditions
vas how can we use NPRDS data.

DR, LEWIS: Now in NPRDS, just for my own
information, the failures are broken down as to whether
they are a control system or the actuator or shaft? Are
the failures broken down in NPR_.R {n that way?

MR. DENNING: The way they are broken down is
they are charged to a piece of hardware with a boundary
definition,

DR, LFWIS: But if the failure of that thing
with the name plate and model number was due to
something outside that boundary, then it doesn't appear
in NPRDS?

MR, DENNING: That is correct, In NPRDS if it
was another piece of gear that was affecting its

performance that was ocutside the boundary, another piece
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of hardware, the failure would get charged to that other
plece of hardwvare.

DR, LEWIS: 1In other words, for each piece of
hardware the cause of that failure is determined before
it is put into NPRDS. Normally, an operator would only
know that this valve failed and it takes an
investigatory job to find out if that failure is due to
something outside the boundaries so that it is done
first,

MR. DENNING: 1In practice what happens is that
the plant has people working on NPRDS that are in the
gtream of processing maintenance work orders. These
guys know, in general, what the boundaries are that they
are to report against to get a maintenance work order to
come in, Maybe it is written against the valve. He
looks at exactly what happened., He decides okay the
thing that broke was in the boundary of the valve in
NPRDS 80 I code this against the valve,

Then he looks a% it and he says no, that thing
failed because an improper signal was generated in &«
cabinet in another room, That sounds like a valve
boundary, What I really have to charge that failure
against (s some electronic module in a control systenm,

PR, LEWIS: S0 he must be a generalist then and

ROt a valve in order to make that last judgment?

108 |
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MR, DENNING: Yes, generally the people that
wind up processing the data have an overview, They are
not the guys in the mechanics shop. They are not the
guys writing the maintenance work requests,

They will go back and ask a guy in the shop if
this is really what happened if they can't understand
what has been put in the work order but it is a higher
level that is involved in processing this,

MR, PLUMLEE: And I just got back this week
from the NPRDS users group meeting inm Atlanta at INPO
and there is a biy push to change over from the normal
time reporters to an engineer doing the failure reports
in an effort to provide better root cause analysis,
betier understanding of what the failure was,

(8lide,)

As far as the data analysis methodology. This
vas basically a two phase approach., One was a
statistical analysis that was done on the failure
population whereby times between failures were studied
using statistical methods and model failure rates using
times or failure free operation,

The specific component or failure rate was
identified and calculated and these vere compared in
nuUmerous statistical methods to the different variables

that you can obtain from the NPRDS engineering records.

L
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Some of those v;rtablon are such things as valve
manufacturer, the valve size, the type valve it is as
far as the valve operator, similar type information for
the valve operator,

The failures were also studied as a function of
calendar time to the tech shifts and the rate of
comporent problems, And then, after the statistical
analysis was done was where ! entered tbq picture eond
the pointers that came out of the statistical analysis,
I then took those and we did an engineering evaluation
of those combined with our own operating experience as
far as main feedwater control systems are concerned.

DR, LEWIS: When you speak of the statistical
analysis is that deeper than just plotting the time
between failures against various variables you
described? 1Is it deeper than that?

MR, PLUMLEE: I believe I will let Bob answer
that, He is the statistical individual?

MR, DENNING: Yes, I have got one slide that
would give you a viev of exactly what that consisted of,

DR, LEWIS: I'm not sure I want to know
exactly.

CHAIRMAN KERR: How about statistically.

(§lide,)

MR, DENNING: The answer to your question is,

-
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yes. It involved more than just plotting and viewing
and eyeballing information. You have a professional
statistician on my staff that worked vith a statistician
and contraccor and basically utilized the BMDP package
to use survival analysis techniques just to apply to
component survivals,

And using times between failures is the
response variable. Looking at the inpact or the effect
of the different kinds of code areas, examples that
G. L. gave you about the valve manufacturer, inlet size,
type operator, type of material and so or and so forth
and then there was screening that was done which is the
first step in any kind of a statistical analysis, just
forcing out the data as a function in those covariants
to look at things that just don't make sense,

If everybody has 500 psig on something and one
guy has got 250, you go find out why that ig, If it is
legit, maybe you leave it in, If i% is no%, you make
the correction, We went through that process and then
went through various available packages whica were used
to develop these trends or outliers or hints orf
significant areas that the data per se was pointing to,

And those were starting points for the
angineers to see if there was any cause/effect

relationship that they could attach to that significant

-
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variable.

DR. LEWIS: Do either of the professional
statisticians know what underlies these packages.
Anybody can run these packages.

MR. DENNING: As a matter of fact, in the
process of doing this, we wound up taking a part one of
the modules, one of the packages in coriecting it and
giviag the correction back to the BMDP pecple and they
got incorporated in the next "eg. So they got down into
how the thing was coded,

DR. LEWIS: There were failure models imbedded
in all these things? _

MR. DENNIWG: The methods tha* were used
because we went with time between failures and uscd life
lengths instead of counts, we didn't presume any kind of
an exponential model and the methods themselves are
fairly general. They capture an exponential model as
just one specialization of a whole lot of other things.
We did some fitting and for certain values o. the
parameter the Y bell collapses to oxponogttal. o we
went out to very general perspective,

DR. LEWIS: I don't want to spend time on this
but that sounds very specific to me.

MR, MICHELSON: Does the NPRDS allow you to

determine time between failures now with any degree of
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reliability?

MR. DENNING: The answer is, yes.

MR, MICHELSON: Once they commit to starting to
send the data on a particular component, would they
always send the data in on that component if it fails
again? 1Is that assured, otherwise you can't determine
time between failure because you don't know if they
report all the failures?

MR. DENNING: The same thing is true of the
analysis in general?

MR, MICHELSON: I just wondered if there is a
policy or practice wherein the utility starts to report
a particuvlar component failure that they continue it so
that you realize that it isn't a long time between
failure necessarily.

MR, WILI.IAMS: They are on the hook to report
those failures, each failure is reported, a reportable
scope is set and within that they are required to be
reportad so if it fails the next time it has to be
reported,

MR, MICHELSON: Are you telling me you are
getting 100 percent participation and 100 percent of the
failures by each participant?

MR, WILLIAMS: I wouldn't think so,

MR, MICHELSON: It used to be extremely poor
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1 although the accumulation of time is not what would be
- 2 expected,
3 | MR. WILLIAMS: We think it has plateaud out at
K somewhere over 60, less than 65.
A 5 MR, MICHELSON: 8o time between failure, when
6 you recognize that they aren't reporting to you every
7 time that component fails, how do vou adjust thac?
8 MR. WILLIAMS: I think they do report every
9 time a component fails.
10 MR. MICHELSON: I'm sure they do hn* how do ysu
11 know which ones do and which ones cdon't 8o you can get
12 some confidence in your time between failures.
¥ 13 MR. WILLIAMS: Well, one of the things we do is
14 we do plant visits and we have an understanding,
15 especially on important failures, on important
16 components. They do report those every time but there
17 is some sloppiness about the actual time it was back in
18 service and when it was discovered, But that is the
’ 19 only uncertainty you have there.
20 MR, MICHELSON: But you are confident that they
21 are reporting each failure of at least major components?
22 MR, WILLIAMS: Well, if we continually find
23 cases where they haven't reported a failure which may be
24 a& scram breaker which is fairly important. PBut in
- 25 general, I think we're satisfied that they are reporting

HERITAGE REPORTING CORPORATION {202) 628-4888




— —

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

192

a lot more. PFor most of the component failures we are
getting reports. I can't answer your question with
certainty 100 percent.

MR, MICHELSON: If you looked at the LER and
pulled that component from NPRDS you would have the
answer of how successful they are?

MR. WILLIAMS: We have done exactly that,
right, That is why I think we know the answer to the
gquestion to say most of the time--

MR, MICHELSON: I don't think you d‘d exactly
that or you gave me an incorrect answer oarlicr.‘ I
think you told me you didn't do that in this study.

MR, WILLIAMS: Not in this study but for other
cases,

MR. MICHELSON: But I'm not sure that INEL is
doing what I'm talking about either going to the LER and
pulling the specific item and then checking to see if it
was reported?

MR. DENNING: Yes, sir, that is what they do on
a regular basis.

MR, MICHELSON: Yes, but my recollection is
that when they have done this, they have not i.und a
high percentage of correlation?

MR, DENNING: 65 to 70 percent.

MR. MICHELSON: Recognizing that 30 percent of

.
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the time you don't report how, do you get :ime between
failure or how to you adjust time between :ailure,.

MR. WILLIAMS: It gets cunfusing. UIirst of all
we have gone into that 30 percent in some gory detail
and the significance of the failure comes in%o play.
What failures don't we get reported and then what is the

reportable scope when you start fine tuning it,.

When we get into this level of detail sometimes .

we can get up to 85 to 90 percent of the failures being
reported and we can resolve it at that level. And these
plant visits we were making are helping us understand it
better,

MR. MICHELSON: But in the case of these big
valves you are confident that they are doing a high
percentage of reporting; is that right?

MR. WILLIAMS: Well, I can say that this
particular study, when you see the data I think you have
a warmer feeling that we overkill the statistical
analysis.,

MR. PLUMLEE: I think I can answer your
question if we get down here to the data methodology
analysis. Under an engineering evaluation, that
consisted of personally talking to every plant that we
studied,

(8lide.,)
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At least for the outliers that I know of, we
requested all failures and there was even some utilities
that volunteered to send us the machinery, the machinery
history records and we did find failures that had not
been reported to NPRDS.

This whole process was a significant efiort in
trying to clean up the data because of the inherent
problems in the voluntary reporting data base., And it
took about two man months to clean tnat data up. In
that process we did identify numerous problems, There
are 40 pages of comments that we provided INPO, .I think
this whole process here has had a significant amount of
positive results in trying to improve the NPRDS data
system,

DR, LEWIS: I am missing a fundamental point,
This is a failure reporting system, How do you
calibrate MTBF if there are comparable components who
don't fail and therefore that never find their way into
the system, How is that normallzed out?

MR. DENNING: Dr., Lewis, the way the systenm
works is that the enginescing records go in. That
establishes the population and establishes who is at
risk.

DR. LEWIS: So, it is normalized out,

MR. DENNING: And you accumulate against those
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components at risk.

DR. LEWIS: Thank you.

MR. PLUMLEE: So you see there is a lot of time
here in contacting the licensees and the manufacturers.

DR. LEWIS: How are you guys doing on time?

MR, WILLIAMS: We will go faster.

MR, PLUMLEE: 1If we go back to the scope, this
will give you an example of the failure population that
we have been talking about.

(S8lide.)

I tried to split this up to what you know as
reg valves and bypass valves., As you see, what I have
listed here is the total population we were dealing with
and I listed it by what we discussed earlier, the
engineering records. There was a total of 121
functional components that we were dealing with, both
including the valve operator and the valve body itself.
Out of that 121 for the reg valves, there vere 107
failures and 42 units, Por the bypass valves there were
101 total engineering records, 52 failures and 36 units.

Now, we have classified this term as an outlier
and they came up from a statistical study based on their
high failure rate, the high number of failures there was
a total of 25 units that came out of that.

What I tried to do is compare in the study, we
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just looked once the statiestical study was done, we just
concentrated on the outlier plan, What I tried to do
was show the reason we took that approach., As you can
see those 25 units of the 42 contributed more than three
quarters of the failures and that was broken up into
just ten units,

For the bypass valves, there were a total of 34
failures and that is over half of the total failures and |
that was in only six plants. 8o the outliers were,
basically, that population of plants that had a
significant number of failures so that we could go to
them and try to determine in some detail what exactly
the problems were and how to fix it.

As I have broken the outliers down a little bit
further into the valve and the valve operator, for the
valve the failures were 24 out of 78, The valve
operator was the biggest problem with 54 failures. For
the bypass valve both the valve and the operator
contributed evenly.

As far as the types of problems that you could
identify in NPRDS, I broke them up inte valve and
operator, Primary contributors under the valve wvas the
packing and bonnet flange leaks and valve internal
problems. I don't know whether it is any use in going

through the exact numbers here,
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As far as the operators were concerned, major
problems were in adjustment calibration of the
operators, piece part replacements and piece part
repairs and cleaning by the operators, We will go into
that in a little more detail.

(Slide.)

Under the findings, the statistical study

showed in the engineering and the engineering evaluation

confirmed that the di.ferences among units and stations
have a greater influence on the components than any of
the component attributes studied in the statistical
analysis and by attributes I mean the manufacturer, the
vendor, the valve inlet size, the valve operator type,
whatever the variables that we analyzed that‘kcpt
showing that the major differences showed up amongst the
units.

One station could have three units and they
would have three separate failure rates., And if you got
looking more closely, they have three different
maintenance policies and maintenance programs. In this
study there were several data quality concerns which I
discussed earlier we had to take account of and correct.
These data quality concerns have been fed back to INPO
through my parti.ivation in the NPRDS users group and

they do have a formal computerized tracking system with
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all of our comments going to them and they track them
right to closure.

MR, MICHELSON: You made a statement which was
rather significant but maybe I misunderstood it. Did
you say that on a three unit station it has Jifferent
pzaéticcb and procedures for each of the three units? I
thought that is what you said., I find that rather
profound.

MR. PLUMLEE: The engineering study identified
that, Some plants use the same people from unit to
unit. Some others don't, Each one has their own
maintenance crew, Some plants, as you know, have one
BWR and one PWR?

MR, MICHELSON: Mike say you have three PWR'g~~-

DR, LEWIS: Well, you said they have different
maintenance policies from unit to unit.

MR. MICHELSON: I find that fascinating.

MR. EBERSOLE: What percent of these valves are
so-called safety grade and which are not?

MR, PLUMLEE: If you can just talk with memory,
I only remember one plant and that is San Anofre that
had safety grade. I don't know about the valves, I
know the pumps at least were safety grade because they
used that for cooling and I assume that the valves

downstream are also the same.

HERITAGE REPORTING CORPORATION (202) 628-4888




|-

10

11
12
13
14
13
16
17
18
19
20
2l
22
23
24
25

199

MR, FBERSCLE: They are associated with swing
check valves to intercept reverse flow if you have a
pipe breoak. Reverse flow can be damaging unless it is
quickly intercepted in the context of machinery damage
in the plant. So you get into assessment of whether
this is a safety problem or not, irrespective of the
fact that it is clean water.

I thought there was sort of a random practice
about it., Did you find most of the plant depended on
swing checks for quick closure and that these things
were not really inclmded in the closing function?

MR, PLUMLEE: That is correct.

MR, EBERSOLE: But did you find some of then
utilized thes; valves for the closure function?

MR. PLUMLEE: Not that I know of., We didn't
specifically address that and I never heard that was the
case,

MR, EBERSOLE: 8o it is kind of a random
picture as to whether these do the safety function or
not, isn't {t?

MR, PLUMLEE: That's correct, I assume the
ones that I remember were all nonsafety related.

MR. EBERSOLE: That is a funny thing because
the safety aspect is not whether the feedwater comes out

Or not but whether it comes out in the room and keeps on
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going., And it seems to me it would certainly have to be
associated with the swing checks as a safety.

CHAIRMAN KERR: Are you going to be able to
finish your presentation in a few more minutes.

MR, PLUMLEE: I hope so.

AS indicated here, the major causes that we
identified in both of these sets of valves and
significant amount of problems are due to vibration,
degraded instrument air system, degraded instrument air.
I don't mean to say the whole system. Inadequate
maintenance procedures, improper valve and valve
internals, inadequate weather tightness.

To clarify that some plants, the balance of the
plants are located outside. So plants that have
components outside have problems with the air
environment, Failure modes were attributed to poor
maintenance practices, valve cperator ability to
withstand environmental vibration. That vibration was a
Jdirect result of both the pumps and the flow to the
valve itself,

The valve operator inability to function due to
poor quality instrument air, valve operator adjustment
sensitivity, valve packing, lifetime and maintenance
frequenc; and the literature there is currently a lot of

research going on by EPRI to improve valve packing. The
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valve trim and plug in cage lifetimes.

To give you an example, you have them all
listed there. I don't know whether there is time to go
through all of them but I have broken these down into
actions to prevent the problems.

(8lide.)

These were identified through Eho actual
plant's experience and their corrective action, Tnis
first slide is for valve operator phase, Significant
contributor was due to vibrations. Some of the fixes
that they used for these, not necessarily saying that
these were true fixes to get at the root cause but they
used flexible stainless steel,

CHAIRMAN KERR: Why don't you just read, in
light of our time constraints.

MR. PLUMLEE: Poor maintenance is one of the
big issues that came out of this study,.

DR. LEWIS: You also had an entry that said
maintenance frequency. I can't infer whether you meant
maintenance freguency was too large or two small.

(8lide.)

MR. PLUMLEE: Major conclusions from the study
is that proper maintenaice and appropriate subcomponents
will avoid the problems that we are seeing. System

upgrades to a balance of plant system like the main
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1 feedwater system will make the system more reliable.
- 2 In the study, we identified a lot of problems
3 with the instrument air. There have been a lot of
B plants that upgraded their instrument air more or less
S nearing the approach of upgrading of safety system.
6 CHAIRMAN KERR: What is meant by system
7 upgrades to make the system more reliable?
8 MR, PLUMLEE: Larger air dryers.
9 CHAIRMAN KERR: Improving the system makes it
10 more reliable?
11 MR, PLUMLEE: That is correct.
12 CHAIRMAN KERR: Thank you.
"__ 13 . MR, PLUMLEE: Basically, the only thing that
| 14 came out of this report is we felt it was a good
15 practice document, that if plants would read the
16 document, they could gain some experience on what has
17 happened at other plants. It is not a general common
18 practice that plants talk to each other,.
19 Staff follow-up, I was in hopes that this
20 report would be used and it has been used for the
21 current staff efforts and balance of plant, There is a
22 temporary instruction where they have gone out and
23 inspected different plants. One of the recommendations
= 24 that came out of this study was that they would look at
" 25 one particular plant, It continued to be an outlier
L
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out a couple of things, one that it takes a heck of a
lot of work to get anything out of it because of the
data quality and a lot of other pzobicml that Carl
brought up.

The other thing is you can get information out
of it., I remember there was one point that had four
loops and one of the feed reg valves failed twice as
much as the other three. And we sent this report over
to NRR and two weeks after it got there the plug dropped
off that valve and they had to manually scram the plant.
Same exact thing, repetition of history once you wash it
out we are working with INPO to try to keep NPRDS alive
and well and improving.

We do see some advantage to studying it., We
are going to continue to try to study it and get more
out of it, It is labor intensive but this was the first
time we tried to use it, 8So if you have any comments
about what you think we should look at or areas of
intereat, we would like to take them and take them back
with us.

MR, EBERSOLE: 1I'd first like to have you find
out just exactly what each valve is for in the broadest
context, The primary function is to modulate feedwater
flow but it may have an extremely important safety

feature and it may or may not have the safety essence to
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DR. MOELLER: Mr, Chairman, you have in tab 9.1
the background information for this particular portion.
If you look at the agenda that is presented there, one
of the first items or the first item that was listed was
the presentation by Dr. Michael Bell on high level
waste, He is not here yet so I will go ahead and give
the subcommittee report again because we are a little
bit ahead of schedule.

We had a mee'ing--

MR. WARD: No, we're not.

DR. MOELLER: Your right,

We had a subcommittee meeting on January 21lst
and 22nd and that is what I'm here to report on at this
time. Attending the subcommittee meeting was Dr,
Steindler and myself .. we were supported by four
consultants of Frank Parker, John Till, Connie Crosshop
and Donald Ord., We also had in attendance, of course,
Jake Perry and Owen Mell.

The first item we heard is what you will be
hearing this afternoon but from a different person,

That is we heard a report by Bob Browning on the impacts
of the Nuclear Waste Policy Act Amendments of 1987 which
were signed on December 22nd, the impacts of these
amendments on the high level waste program., As I say,

you will here about that shortly.
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One of the interesting things that I might
mention without trying to go into any detail is that
these amendments called for specific attention to
sub-seabed disposal. We asked the NRC whether they were
going to cr;nk up and operate in this area and they said
they were not because according to the federal statutes
and g0 forth, EPA has the responsibility nor sub-seabed
disposal,

We also discussed the licensing support system
which you heard about before and that is the
computerized system where they will incorporate into a
computer data bank supporting data, references, etcetera
from which all parties can draw, If there is some item
that comes up in contention, everybody then will have
the same data bank.

We found that we had a number of guestions on
that, It is being subjected to rulemaking for decisions
on how it will be set up and so forth., Some of the
questions we had when you get down into it, you began to
ask questions and we wondered who inputs the data, who
decides what references can go in and at what time do
they go in, things like that, Can a person's personal
laboratory notes go in or must it be published.

Next, we reviewed another rulemaking item and

that is, when I last heard about that six or eight
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months ago, they were going to require that all people
who submitted documents which they wished to have
considered would put it in a format so they could feed
it into this. 1Is that now in effect? Are things going
into it from other people or anybody or just who is?

DR. MOELLER: Marty, maybe, can help me but my
understanding is that it is still in the fcrmulative
stages.

DR, SHEWMON: Okay.

DR, MOELLER: The next item was all alternative
methods for alternative low level waste, Alternatives
to shallow land burial and that, as I say, is ;n item as
I understand for rulemaking. In fact, I think they had
to submit by a deadline of January 30th on that.

With the help of the Corps of Engineers they
developed details on two approaches, two alternatives
which they thought should receive emphasis. One is the
below ground vault with the moundeéd concrete bunkers.

We found here though, we had some of the
identical questions that the ACRS has on such topics and
that is what determines whether you do it by rulemaking
or by a regulatory guide, the standard review plan or a
branch technical position., And we find we are not gquite
straight, §So we want to get more into that,

The third thing we heard on the first day in
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terms of low level waste, was a review of the event at
TMI 2 where the epicore supposedly solidified resins had
expanded and cracked the carbon steel container in which
they had been solidified., And when they cracked, they
found they weren't sclidified. They sort of had chunks
fall out.

Fourthly, we heard what I thought was a very
interesting presentation both from the NRC presentation
and from DOE on the cleanup of the roughly two dozen
sites left over from uranium mining and milling in past
years, abandoncd sites as well as active sites., And
they spent, I gather, some billions of dollira in this.
And it was a very well illustrated slide presentation
showing us before and after and showing the actual steps
as they recover a site.

We then closed out the first day with just a
general discussion, I mentioned to you sub-seabed
disposal being over in EPA, It is now beginning to
register with us that MRS is in neither high level nor
low level waste. That is over in another group within
NMSS. Transportation of waste is still another group.
So we will be interacting with quite a few groups there,

We closed out that day on an item pertaining to
high level waste in our general discussion and that was

we realized that with the amendments at the BWIP, the
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here in case, as the discussion continues, you people
have any questions.

One very interesting thing was his review of
the research program of ground water movement of
radionuclides which are being done in Australia using
natural analogues to trace the movement of
radionuclides. And they are tracing the movement of
plutonium, the naturally occurring plutonium within that
site., You know if there is spontaneous, fission some
plutonium is there but I did not realize tuat they were
doing this, neptunium, uranium, etcetera.

Next, we discussed environmental transport
models, There, in terms of what NRC is doing through
mainly Sandia and we raised the guestions, once again,
will the NRC models be acceptable to EPA when they use
these models to show that DOE is complying or DOE uses
similar models to show that they are complying with EPA
standards. One interesting aspect that developed from
that is the same people at Sandia, who are now doing the
NRC research in model development, are the ones that d4id
EPA's model development previously. 8o, it is hopeful
that what they come up with will be acceptable to EPA
since it is the same,

DR, SHEWMON: They ought to agree with EPA's

models anyway.
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DR. MOELLER: Right,

We also called upon the staff to look at field
research in tuft and preferably at Yucca Mountain., And
at the moment, I gather that DOE is the only one who has
access and the only one who is really doing work there.
But we hope that in time the NRC will be able ty do
onsite validation and so forth.

We also realized in our discussions that with
the congressional mandate that we go to Yucca Mountain
that we will be the only country in the world working
with tuft, No one else is.

We closed out with a review of back to low
level waste. The environmental transport studies that
are underway in Canada which are very interesting in
that they tried to have one group go in and model the
site without being told how the radionuclides are
moving., Another group go in and monitor the movement
and see how well or how close they correlate in terms of
their data.

They correlate pretty well, Personally and I
think Marty too had questions as to how the values for
these key parameters were chosen in order to get %his
close correlation, We wrapped up the two day meeting by
drafting a letter which we want to put on the table for

your consideration., It is a very simple letter
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1 commenting on high level and low level NRC research.
. 2 D/, SHEWMON: What do the Canadians have for a
3 | source. Do they have ET exchange down there?
5 DR. STEINDLER: It is a Chalk River., It is an
5 0ld dump where they released the contaminated liquid
6 from the NRX incident plus a number of other fairly hot
7 sources just flush on to the ground and just simply
8 watch the movement from there on,
9 To me it was a surprisingly large amount of
10 activity but it didn't c¢oem to have gone, over 2f or 30
11 years, it didn't seem to have wandered all that far.
12 But it did wonder far enough so that you could use
13 analytical models reasonably well and then prod the
14 Syidtem to determine how close you were. |
15 DR, SHEWMON: Did tnis get into the Chalk
16 River?
17 DR. STEINDLEN: No. The surprising thing to me
18 was that this stuff flowed south instead of north., The
19 river is on the north side and it flowed away from the
20 river. i% is a typical Canu'ian area which is 30
2l | percent swamp and the rest untenable, Strike that from
22 the minutes. But it was a swampy area and I would have
23 expected the thing to eventually end up in the Chalk
; 24 River but it Jdidn't go that way. There was a lake to
- 25 the south where it drained into.

HERITAGE REPORTING CORPORATION (202) 628-4888



ting exerci







18

19
20
21
22
23
24
25

216

what the NRC has been struggling with for some time.
Certainly, some of us are going to watch how efficient
that process is going to be.

DR, SHEWMON: They would license the DOE

propossal on that?

DR. STEINDLER: That is the impression that I'm 4

currently under. It may not be correct.

D;. LEWIS: 1Is what you are calling sub-seabed
what we used to call seabed disposal? Do you really
mean below the seabed?

DR, STEINDLER: Yes, beluw the seabed
penetrator,

DR, LEWIS: But that is within the seabad. Why
are they calling it sub~-seabed?

DR, MOELLER: You are right, It is within the
seabed,

DR, LEWIS: That I have always supported,
Seabed is a good idea., Sub-seabed is a bad idea.

DR, MOELLER: Are there any other comments
before we call on Dr, Bell?

(No response,)

DR, MOELLER: He is goirg to give us a
discussion of the impacts of the recent Nuclear Waste

Policy Act and the waste program and NRC,

MR, BEL!: Good afternoon and thank you, Dr.

4

HERITAGE REPORTING CORPORATION (202) 628-4808




10

11
12
13
14

16

.8
19
20
21
22
23
24
25

217

Moeller. 1I'm Michael Bell, the Deputy Director of th~
Divisinn of High~Level Waste Management of the NRC
staff, I would like to spend a little time this
afternoon going through the provisions of the recent
Nuclear Waste Policy Amendments Act and then what steps
the NRC staff is taking to react to it and what some of
“he impacts will bc nn our program,

Now, for completeness, I'm going‘io try to
cover all the changes in the act although my division is
really only responsible for the geolugic repository for
the high level waste and I may not be able to answer all
the questions you may have about some of the other
aspects., I will 'ust be talking from the handout, I
can't have slides,

Of course the major impact of the act was to
nacrrow the site selection procenn imvediately down to
one site, the Yucca Mountain Nevada site. Under the
previous law, DOE would characterize three sites and
after they had studied three sites ar depth in parallel
for a period of several years, then would pick one,

The law ess.ntially set up a process where it
focused on ~ne site nnw, DOE would look at that, 1If
they found something that made that site unsuitable,
then they would start a new site .e¢lection process to

telect a backup site, 50 the legislation has the

- ——— e
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advantage of perhaps saving some money if the Yucca
Mountain Nevada site proves suitablie and can proceed to
be licensed., But if something is found to make it
unsuitable, then it would cause a significant delay in
the program to establish a high~level waste repository.

The act actually provides that within 90 days,
all site-specific work at the Hanford and basalt site
should be terminated. So DOE is taking actions to bring
work tc a cloee at those sites and the Commission is
also taking some actions on its own program which I will
be describind later.

Another major provision of the act is it
postpones any action on a second repository until into
the 21st century. About the year 2005, DOE is supposed
to take another look at whether a second repository is
needed and if it were then a new process would start.
And 20 in conjunction with that, they have six months to
terminate all their investigations into granite and
crystal and rocks that had been on again, off again in
the search for a second repository site,

Now, another provision of the act is it annuls,
is the word that the law uses, DOE's proposal to
construct the monitored retrieval storage at the Clinch
River site in QOakridge., The act is curious in that it

authorizes an MRS facility but then it rejects the
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facility that DOE had proposed, establishes a review
commission to reopen the gquestion about whether there is
even a need for an MRS facilaity.

And then if this review commission indicates
that there is such a need, then it requires DOE to start
4 new site selection process whc}o they are not to be
biased by the previous site selection process that they
had already gone through.

Another key provision of the MRS part of the
amendments act is it ties the schedule for the MRS to
the repository schedule so that the department can't
sub;it an application for an MRS unless constructor
authorization application has been submitted for the
repository.

S0, this is intended so that the MRS can't
become an alternative to the repository and if the
repository never materializes, then the waste is left
there permanently, But what it does is it takes away
another potential backup for repository in the event
that the Yucca Mountain site is found unsuitable. So,
we could potentially find a situation where th . ig no
backup geologic disposal site and there is no MRS site
if the Yucca Mountain site fails and the waste would

then have to remain in storage at reactor sites.

Moving away from the MRS, the law provides for
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what they call benefit agreements with the State of
Nevada and with the host state and Indian tribes who
might host an MRS if one comes to bala. However, the
benefits in the bill are significantly reduced from
earlier versions of the bill.

I'm sure you may have seen the discussions in
the trade press and the newspapers where under the
previous bill, the host state, while the repository was
in operation would receive $100,000,000 a year and the
host state for an MRS would receive §50,000,000 a year.
These have been reduced in each case by a factor of five
to $20,000,000 a year for the repository and $10,000,000
a year for the host state.

Another change from the earlier bill is that it

prvvides for local government participation as well as

. 8tate and Indian tribe participation., The local

governments get to participate on these review
commissions. They get to participate in the financial
agreements, They have several ways in which they get a
say in both the repository and MRS programs,

DR, SHEWMON: How was local defined? 1Is that
Just Bullfrog County or i{s it the county around Bullfrog
County?

MR. BELL: I haven't focused on that particular

aspect of it, 1I'm not sure it is that well defined. I

.

L
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have the legislation with me. I will be happy to take a
look and see if I can answer it,

DR, SHEWMON: It is not anymore clear than you
are right now?

MR. BELL: As I mentioned, one of the
provisions of the penefits agreements is the state that
enters into the benefits agreement gets to set up a
review panel and to have certain opportunities to
review, critique, participate in DOE's program to
develop the facility.

Another provision of the act is that it
establishes an Office of the Nuclear Waste Negotiator to
be appointed by the president and this negotiator is tu
try to seek out states or tribes who would be willing to
host either an MRS or a repository.

Now, in the case of the repository it is not
really clear to us how this is going to work since the
State of Nevada has already designated in the law the
negotiator might be trying to line up a backup state in
the event that the repository in Nevada were not
successful, But he would clearly have a role in trying
to find a location in which to site the MRS.

Another provision is that i: establishes a
nuclear waste technical review board that reviews the

DOE program and semiannually has to report both to the

|
|
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Congress and to the Secretary of Energy on virtually any
aspect of the DOE program that it feels needs attention.
This review board may be of interest to the ACRS or the
to be established advisory committee on waste management
in that some of its functions would appear to be similar
€0 what the Commission's own advisory committees would
be doing.

DR, SHEWMON: Who will set that up?

MR. BELL: The way the act describes this, the
National Academy of Sciences nominates a slate of 22
eminent scientists, I believe is the term the law usres,
to the president and the president selects 1 of these
to serve on this technical review board., Tue review
board has its own staff, It has essentially subpoena
power., It can call on any federal agency to provide it
any information or to produce documents, to show up at
its hearings.

This cppears to be very powerful., As was
already mentioned, another aspect of the law is that it
establishes an office of sub-seabed disposal research,.
This, I presume is a backup in the event that for sume
reason it is decided that deep disposal is an unsuitable
technology. The exact functioning of this office and
how it will relate to the Office of Civilian Radiocactive

Waste Management which is conducting the deep geologic

4
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¥ repository program and the MRS program is still not very
" 2 clear,
3 DR, SHEWMON: For many years Sandia had a
4 repository program, 1Is that continuing or has that been
y S cut off? .
) ) MR. BELL: The Sandia program within the last
7 two years or 80 has either been entirely cut off or
8 reduced to a very low level. And I presume that is one
9 resource that if the people are still available could be
10 used to support this office.
11 Finally, there are several provisions of the
12 act relating to transportation, One requires NRC
-—~ 13 certification of DOE shipping casks for both spent fuel
14 and solidified high-level waste, Now, before the
15 amendments, the NRC and DOE hao an interagency agreement
16 that DOE would design its casks to the same
17 certification requirements that NRC would apply to a
18 commercial licensee. But now the act makes that a
; 19 requirement,
20 There are a few other provisions dealing with
) 21 transportation such as requiring DOE to adhere to the
22 ; same rooting and notification requirements that
23 commercial shippers must meet, requiring DOE to provide
24 training for corridor states and local governments with
L 25 | regard to transportation accidents, emergency planning
HERITAGE REPORTING CORPORATION (202) 628-4888
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for transportation accidents. And then there are some
provisions relating to the transport of plutonium by
air.

Now, I'd like to go on, 1I'm primarily going to
focus~-~

DR. MOELLER: Question?

DR, REMICK: Before you leave that page, going
back to the site selection process for the MRS, does
that rule out Clinch River ever or is it possible that
under the new process Clinch River might be revised? 1Is
that a possibility?

MR," BELL: The way I understand it élinch River
might be revised but it couldn't be given priority
consideration, It would have %o be sort of we will look
at sites for an MRS anew and Clinch River would start
out on equal footing with a potential site in Kentucky
or West Virginia or South Carolina,

The next page identifies a number of actions we
are taking in our program to respond to those parts of
the legislation that affect the high~level waste
repository program, Under the old law and under the
amendments, the NRC still is required to make its
licensing determination within three years after the
construction application is submitted., So basically,

those aspects of our programs, developing regulations,

-
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standard review plans or various guidance documents are
8till needed on about the same schedule as under the old
law., And basically. Those parts of the program are
unaffected.

We are continuing with site specific reviews of
DOE documents in the Nevada site., As you may know, in
January they published their draft site characterization
plan for H:vndu. The staff has that under review. By
the end of this calendar year, they plan to publish
their final site characterization plan and then after
receiving comments on that, would expect to sink an
exploratory shaft at the Yucca Mountain site in mid
calendar year 1989, That is all assuming that the
comments on their plans are such that they should
proceed,

On the other hand, we also had begun to
terminate all our site specific activities for the Texas
and the Washington sites, Dr., Moeller mentioned the
idea of summing up what was known about these other
programs and the department had, in fact, developed
their site characterization plans for both Texas and
Nevada where they had identified what was known now
about those sites and also lajd out what investigations
would need to be conducted in order to prove whether or

not they were good sites,

HERITAGE REPORTING CORPORATION (202) 628-4868
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And those documents were completed. As I
understand it, DOE had just gone to put them in storage
someplace and they would be available and it would serve
very much the purpose that I believe you desired, But
we won't be initiating any review of them, In fact, DOE
didn't even release them,

We have eliminated our onsite representative at
the Hanford site, Bob Cook. He is taking early
retirement, We had not had an on site representative
down in Smith County Texas. The DOE program had just
moved their people down there a couple of months ago.

We had not yet moved their onsite representative and so
we are at least in a position where we don't have to
abolish that position,

We have abolished our project manager positions
for those two sites, In fact, those individuals have
been moved over to the low-level waste program.

DR, REMICK: If I recall DOE had given a
contract to Stone and Webster, Is that now terminated
or will that be terminated in six months?

MR, BELL: That would really depend on how
smart DOE was when they wrote the contract.

DR, REMICK: It was only a month or two old
wasn't 1t?

MR, BELL: It was relatively recent,

HERITAGE REPORTING CORPORATION (202) 628-4888




11
12
13
14
15
16
17
18
19
20
el
22
23
24
23

227

DR, SHEWMON: The people that moved from
Columbus down there are about a month or two old, How
to get them back and what DOE owes them is sort of in
the air or in negotiation, is what I hear.

MR. BELL: We are in the process of terminating
all our technical assistance and research programs
directed at the Texas and Washington sites and either
Just eliminating those contracts or refocusing those
contracts to look at tuft for new generic work where
appropriate,.

Of the people who are on the review teams, we
have taken five FTE's., I guess that equates to about
five individuals have been transferred over to our fuel
cycle licensing division. Four FTE's ‘have gone to
low-level waste and one individual has gone to our
safeguards and transportation group structural engineer.

CHAIRMAN KERR: Mr, Bell, we had this scheduled
to end by 3:15, I don't know what the presentation
schedule is that you are following.

MR. BELL: 1I'm almost done, DOE itself has not
reacted to the legislation by publishing the revised
project decision schedules, mission plans or other
planning documents, So in some respects, we will have
to wait and see what some of their plans will be and

some further adjustments in our programs will be needed.
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In addition our varicus planning documents, the five
year plans, strategic plan, things like that are all in
the process of being revised.

Just one last page where I show you how our
resources have been going for the last few years., They
peaked in about 1986, As the DOE program has been
slipping for the last few years, it had dropped somewhat
in '87 and we had dropped from 105 to 88 FTE's at the
beginning of FY '88. And then, as a result of the
amendments, we have now reprogramed another 20 positions
out of the high-level program and we are roughly about
half the strength yc were budgeted for just two years
ago.

S0 that does conclude my presentation, I will
be happy to answer gquestions at this time.

CHAIRMAN KERR: Are their guestions?

MR. WARD: You have a new advisory committee to
take up that slack?

DR. SHEWMON: There has been going on someplace
over near you a review of the German shipping casks and
conditions under which that would be allowed on the
roads around here, Are there any reports on that that
say what the status 1s?

MR, BELL: No, I can't say. I'm not familiar

with that.

HERITAGE REPORTING CORPORATION (202) 628-4888
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CHAIRMAN KERR: Further gquestions? Mr.
Steindler?

DR. STEINDLER: I think it is necessary, you
remind me, to correct the record Mr. Chairman., My
ill-tempered comments ab?ut Canadian vegetation may be
misunderstood., And as a consequence I wish to retract,

emphatically, any comment about that for the record.

MR, WARD: You mean there is no swamp up there?

DR, STEINDLER: I was speaking largely of the
radiological character of the vegetation, No, there is
a great deal of swamp. In fact, the presence of the
swamp made that study fairly broadiy applicable if we
can convince ourselves that the models that were used,
it has a lot of tne new reg 1150 characteristics., 1If
the models are, in fact, broadly applicable it will be a
very useful study.

DR. SHEWMON: It may not be too applicable to
Yucca Mountain.

DR, STEINDLER: But for low-level waste it is
very applicable,

CHAIRMAN KERR: We thank you very much for your
presentation, We will recess until 3:30.

(Whereupon, the recorded portion of the

hearing was concluded at 3:15 o'clock, p.m,)

L - . . .
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MAJOR MILESTONES SINCE LAST ACRS MEETI)

INTEGRATED DESIGN INSPECTION
* REPORT ISSUED NOVEMBER 8, 1987

SEQUOYAH RESTART SER
* [SSUED JANUARY 21, 1088

"OMMISSION BRIEFING JANUARY 20, (988

RESOLUTION OF EMPLOYEE CONCERNS

RESOLUTION OF ALLEGATIONS

JTHER MAJOR INSPECTIONS COMPLETED
* EMERGENCY OPERATING PROCEDURES
* OPERATIONAL READINESS
* TRAINING
* SYSTEM ALIGNMENT

~
“w




OSP EVALUATION OF TVA MANAGEMENT

o NUCLEAR PERF:. MANCE PLANS
* CORPORATE PLAN (VOLUME 1) SER ISSUED JULY lM?
= PROGRESS SEEN IN ALL AREAS
= NRC REQUESTED 30 DAY NOTIFICATION PRIOR 10 ANY
PERMANENT QRGANIZATION OR PERSONNEL CHANCE
* SEQUOYAH PLAN (VOLUME 2) SER ISSUED JANUARY 1988
= 10 CFR 50 54(f) CONCERNS RESOLVED
= PROGRAMMATIC [NPROVEMENTS SUFFICIENT T {UPPORT
NUCLEAR PLANT OPERATIONS
o IMPLEMENTATION MONITORED THROUGH OSP INSPECT! PROGRAN
* PORC, NSRB. NMRG REVIEWS
* NANAGEMENT REVIEW INSPECTION CONDUCTED SEPTEMBER 1987
¢ 'ATTRIBUTES" REVIEW BY NRC
" GENERALLY GOOD RESULTS
* NUCLEAR WORK ETHIC NEEDS [MPROVENENT
' NANAGEMENT CHANGES ON sITX
¢ OTHER PROGRAMS

* NEV EMPLOYEE CONCERN PROGRAM
* H & [ COUNSELING POR SUPERVISORS




(NTEGRATED DESIGN

INSPECTION

SEQUOYAH UNIT 2

EILEEN MCKENN

e 7 IOR PRWECT MANAGER
TVA PROJECTS DIVISION
OPFICE OF SPECIAL PROJECTS




IDI INSPECTION REPORT (87-48)
I'ONCLUSIONS

OVERALL STRUCTURAL CAPACITY
* NEED FOR ADDITIONAL INDEPENDENT REVIEWS

VENDOR SEISMIC QUALIFICATION DOCUMENTS REVIEWED
PIPE SUPPORTS

PROGRAMMATIC OBSERVATIONS
* LACK OF TIMELY CORRECTIVE ACTIONS
* WEAKNESS IN DESIGN VERIFICATION PROCESS
* LACK OF TIMELY [MPLEMENTATION OF CHANGES
TO STATION PROCEDURES RESULTING FROM DNE CHANGES
* LACK OF SYSTEMS INTEGRATION



DI FOLLOWUP INSPECTION (87-74) SUMMARY

o COMPREHENSIVE BROAD-BASED REVIEW OF SEQUOYAH
STRUCTURAL DESIGN IS NOT NECESSARY

o CASES REQUIRING FURTHER TVA REVIEW
* EQUIPMENT SUPPCRTS
* SHEAR CAPACITY CALCULATIONS
* REINFORCING STEEL PLACED IN WALLS
* GENERATION OF VERTICAL SEISMIC LOADS
* VENDOR SEISMIC QUALIFICATION DOCUMENTATION
* NASONRY WALLS
' ACCESS CELLS
* SEISNIC ANALYSIS OF CONTAINMENT
* CONCRETE SLABS



o “VERTICAL SLICE" PROVIDED ADDED ASSURANCE THAT ISSUES
HAVE BEEN RESOLVED AND CORKE(T'VE ACTIONS (MPLEMENTED

REVIEW EXTENDED HORIZONTALLY T0 OTHER SYSTEMS, STRUCTURES
AND COMPONENTS FOR SPECIFIC CONCERNS RAISED BY DI

IN MANY AREAS, TVA HAD PERFORMED REFINED ENGI:ZRING ANALYSES

) OPTIMIZE DESIGN, RESULTING [N LESS DESIGN MARGIN IN SOME CASES

\NSPECTION PLANNED FOR FEBRUARY 15-19. 1988 T0 PEVIEY
VIL ENGINEERING CALCUTATIONS
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OPERATIONAL READINESS

® CHARTER

- ASSESS RESTART READINESS RELATIVE TO REQUIRED
RESOURCES AND PERSONNEL PERFORMANCE

- OBSERVE ACTIVITIES AND PERSONNEL WRING-HEATUP
® PERIOD OF ASSESSMENT

- AUGUST 1987 THROUGH JANUARY 1988
- INTERIM REPORT ISSUED OCTOBER 1987



AREAS OF CONCERNS

® MANAGEMENT INVOLVEMENT
® STANDARDS OF PERFORMANCE
® ADMINISTRATIVE CONTROLS



MANAGEMENT INVOLVEMENT

® ORGANIZATION
- MANAGEMENT DUTY ROSTER
- REDUCTION IN MANAGEMENT LAYERS
- INCREASE NUMBER OF FIELD SUPERVISORS

- OPERATIONS RESPONSIBILITY FOR UNIT 1, UNIT 2. AND COMMON
EQUIPMENT

- PARTICIPATION IN TRAINING
® COMMUNICATION
- DAILY PLAN OF DAY MEETINGS ('WAR ROOM’)
- DAILY PLANT STATUS REPORTS
- PERIODIC MEETINGS WITH ALL PERSONNEL
- CONDUCT OF OPERATIONS PROCEDURES




ADMINISTRATIVE CONTROLS

® ADMINISTRATIVE PRCCEDURE REVISIONS
® TRAINING CONDUCTED

® ON-SHIFT OBSERVATIONS




OPERATIONAL READINESS

STANDARDS CF OPERATIONS

PLANT ADMINISTRATIVE CONTROL
QUALIFICATION OF AUOs

RADCON STAFF/SHIFT

CHENISTRY STAFF/SHIFT
DEMONSTRATION OF PERFORMANCE
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PROGRAM OBJECTIVES

AVAILABILITY AND RETRIEVABLILITY
- EXISTENCE

- RETRIEVABILITY

TECHNICAL ADEQUACY

PERFORM TECHNICAL REVIEWS

CALCULATIONS INTEGRATION (CCRIS)
UNVERIFIED ASSUMPTIONS

LICENSING/CALCULATION COMPATIBILITY
CORRECTIVE ACTIONS



SCOPE

UNIT 2 AND COMMON

DISCIPLINE NUMBER OF CALCULATIONS
® ELECTRICAL | 685
e MECHANICAL . 411
® NUCLEAR 397
® CIVIL STRUCTURAL 1,739
® ENGINEERING MECHANICS 8,998

TOTAL 12,230



CHRUNOLOGY

JANUARY 1987 INITIAL PROGRAM SUBMITTAL
JANUARY 1987 TVA ENGINEERING ASSURANCE AUDIT
FEBRUARY 1987 NRC AUDIT

APRIL 1987 TVA ENGINEERING ASSURANCE FOLLOWUP
MAY 21, 1987 MEETING WITH NRC ‘

- SAMPLE EXTENDED

JUNE 1987 NRC AUDIT
SEPTEMBER 1987 TVA ENGINEERING ASSURANCE FOLLOWUP
OCTOBER 1987 NRC CLOSEOUT AUDIT

JANUARY 1988 TVA ENGINEERING ASSURANCE FOLLOWUP



STATUS AND RESULTS

CORRECTIVE ACTION*

® 70% OKAY

® 4% REVISED

® 26% REGENERATED

® <1% HARDWARE MODIFICATIONS

*EXCLUDING PIPE SUPPORTS



STATUS AND RESULTS

CORRECTIVE ACTION
SUPPORTS ON CATEGORY | RIGOROUSLY ANALYZED PIPE

e 100% REGENERATED
e 3% PRE-RESTART HARDWARE MODIFICATIONS '

e 8% POST-RESTART HARDWARE MODIFICATIONS



SUMMARY

® TECHNICAL ADEQUACY
® AVAILABILITY AND RETRIEVABILITY
© CORRECTIVE ACTIONS

- CCRIS

- INDEPENDENT REVIEW

- PROJECT RESPONSIEILITY



DESIGN BASELINE AND VERIFICATION PROGRAM

J. COX



DESIGN BASELINE AND VERIFICATION PROGRAM

OBJECTIVES

RESTORE CONFIDENCE IN DESIGN CONTROL PROCESS
RETRIEVE DESIGN BASIS

REVIEW CHANGE DOCUMENTS

REVIEW AS-CONSTRUCTED WITH PLANT CONFIGURATION
RECONCILE CONFIGURATION WITH DESIGN BASIS

ATTAIN BASELINE AND CONFIRM MODIFICATIONS DO NOT
DEGRADE SAFETY FUNCTIONS



ELEMENTS OF PRESENT DESIGN
CHANGE CONTROL PROGRAM

MODIFICATIONS ISSUED BY CHANGE PACKAGE -

RESOLVES DIFFERENCES BETWEEN AS-DESIGNED AND AS-BUILT
DRAWINGS

CCB EVALUATION TO ELIMINATE UNNECESSARY CHANGES
LIMITS MODIFICATION SCOPE FOR TIMELY CLOSURE
ASSIGNS DESIGN AUTHORITY TO ENGINEERING



DESIGN BASELI!NE AND VERIFICATION PROGRAM

MAJOR PROGRAM ELEMENTS

® EA OVERSIGHT REVIEW

® DESIGN CRITERIA AND COMMITMENTS '
® SYSTEM WALKDOWN/TEST

® REVIEW OF PLANT CHANGES

® SYSTEM EVALUATION

® CORRECTIVE ACTION PROCESS



DESIGN BASELINE AND VERIFICATION PROGRAM

RESULTS

® DESIGN BASE REESTABLISHED

® PLANT CONFIGURATION DOCUMENTED

® CHANGES VERIFIED ’

® CHANGE CONTROL PROCESS ESTABLISHED

® SUCCESSFULLY RECONCILED DESIGN CONTROL ISSUES




TVA PERSPECTIVE
INDEPENDENT DESIGN INSPECTION (IDI1)

D. WILSON
TVA IDI ENGINEERING TEAM LEADER



GOAL

DEDICATED TEAM

- 25 FULLTIME - 60 AT PEAK
QUALITY PERSONNEL

LEAD ENGINEERS

SENIOR ENGINEERS

TOP MANAGEMENT '
CONSULTANTS

IN DEPTH SUPPORT

- TOTAL OF 800 INDIVIDUAL REQUESTS FOR INFORMATION



e NRC REVIEW

- IN DEPTH
- RIGOROUS

® REVIEWERS
e SCOPE
- DESIGN

- CONSTRUCTION
- OPERATIONS



TVA CATEGORIZATION OF NRC FINDINGS

MECH.
MECH. COMP. CMIL IBC  ELEC. TOTAL

DEFICIENCIES

- ENG. 18
- MINOR CALC ERROR 8
3

- OPERATIONS

NO DEFICIENCY 20
DOCUMENTATION

OBSERVATIONS

TOTAL




CONCLUSIONS

® MAJORITY OF IDI ISSUES RESOLVED BY REANALYSIS

'

® ADEQUATE DESIGN MARGINS DO EXIST

® NO MAJOR CHANGES TO PROGRAMS OR NUCLEAR
PERFORMANCE PLAN
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DIESEL GENERATOR ISSUES

® VOLTAGE AND FREQUENCY



CARBON DIOXIDE FIRE PROTECTION

QUESTION
- SEISMIC QUALIFICATION

-~

- EFFECT ON DIESEL GENERATOR OPERATION
RESPONSE

- DIESEL AIR INTAKE HARD PIPED TO OUTSIDE AIR
- TESTS AT WATTS BAR NUCLEAR PLANT



RES STAFF PRESENTATION TO THE
ACRS

SUBJECT: Proposed Approach to Resolution of Key Issues Associated
with Advanced Reactors
DATE: revruary 11, 1988

PRESENTER: Thomas L. King

PRESENTER'S TITLE/BRANCH/DIV: Branch Chief

Advanced Reactors & Gereric [ssues Branch

Oivision of Regu'atory Applications

PRESENTER'S NRC TEL. NO.: 492.37¢5

SUBCOMMITTEE Full Committee
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PUPPOSE OF PRESENTATION
BACKGKOUND
STATUS OF STAFF REVIEW OF DCE ADVANCED REACTOR CONCEPTS
OVERALL APPROACH TO REVIEW
CENERAL CRITERIA FOR ADVAICED REACTORS
SPECIFIC CRITERIA FOR KEY |SSUES:
' - ACCIDENT SELECTION

- SITING SOUPCE’TERM AND USE

- CONTAINMENT

- EMERGENCY PLANNING
PoLicy GUESTIONS
FPPLICATION CF CRITER!IA

PEER REVIEW



PURPOSE OF PRESENTATION

TC PPESENT FOR THE FULL COMMITTEE'S REVIEW AND DISAUSSION A SET
OF CRITERIA WHICK THE STAFF PROPOSES TO USE IN THE REVIEW CF
THE THREE DOE SPONSORED ADVANCED REACTOR CONCEPTS TO ASSESS

THE 1SSUES OF:

ACCIDENT SELECTION

SOURCE TERM SELECTION

ADEQUACY OF CONTAINMENT

ADEQUACY OF CFFSITE EMERGENCY PLANNING

COMMISSION REGUESTED STAFF RECOMMENDATION ON THE CRITEFIA TO
BE USED FOR KEY ISSUES, STAFF HAS PPEPARED A DraAfT Commiss!ol
PLrEP (COPIES PROVIDED TO ACRS).

SUBCCMMITTEE HAS BEEN BRIEFED OMN THE STAFF PRECOMMENDATIONS
o JANUARY 6, 198E.

Ati ACRS LETTER ON THE STAFF PROPOSAL 1S REQUESTED







STATUS OF STAFF REVIEW

Commission PAPERS On:

KEY |S3UES - DRAFT PREPARED AND UNDER REVIEW
- T0 Commission - 3/88

STANDARDIZATION = DRAFT PREPARED AND UNDER REVIEW
- TO Commission - 3/88

« MHTGR - DRAFT ALMOST COMPLETEL
- T0 Commission - S/8¢€
- LMBS < DRAFT TU BE COMPLETEN - 3/88

T0 Commission - 7/88

PLAN TO HAVE ACRS meview SERS PRIOR TO TRAMSMITTAL TO
Commission



SUMMARY OF DOE PRoPOSED TREATMENT OF KEv ]SSUES

1§, TION OF N
* FHTGE - SELECTED vIa PRA - A00s - P.Z2X107%/v
- BBAs - 2.5X107“/yR&P<10"Y/ve
- EPBE - 10~Y/vreP2SX10™7 /vn

-~

* LMRS - AQOs/DBAs - SELECTED SIMILAR TO CRER
- SEVERE EVENTS = SELECTED USING PFA ¢ ENG, JUDGEMENT

2)  SQURCE TemMs:

* MHTGR - MECHANISTIC

* LFPS - MECHANISTIC EXCEPT FoR SSST:
- PRISM - 100% NG/0.1% HaLoOGENS/
0.1% PARTICULATE/Q,0L1% TransuRANICS
- SAFR - SINGLE ASSEMBLY MELTDOWN

3)  CONTAINMENT:

* MMTGR = FUEL PERFORMS CONTAINMENT FUNCTION

* LMRES < PRISM « GV/RV MEAD PROVIDES LOW PRESSUPE/LCH
VOLUME CONTAINMENT
~
= SAFR <GV/RV MEAD ¢ SECONDARY CONTAINMENT
. STRUCTURE
4 EP:
* MHTGR « EVENTS DCWH TO 5x10‘7/v~ CONSIDERED

- SET EPZ AT SITF BOUNDARY

* LMRs « DBAS * SEVERE EVENTS CCNSIDERED
« SET EPZ AT SITE BOUNDARY
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FroM THE ComMiIsSSION’S ADVANCED REACTOR PoLicy
STATEMENT: ADVANCED REACTORS MUST, AS A
MINIMUM, PROVIDE AT LEAST THE SAME DEGREE CF
PROTECTION OF THE PUBLIC AND THE ENVIRONMENT
THAT 18 REQUIRED FOR CURRENT GENERATICY LWRs,
HOWEVER, THE COMMISSION EXPECTS ADVANCED
DESIGNS TO PROVIDE ENMANCED MAPGINS OF SAFETY,

GENERAL CRITER!IA DEVELOPED TO DEFINE BROAD
FRAMEWORK OF SAFETY REQUIREMENTS, SPECIFIC
CRITER!A DEVELOPED TO IMPLEMENT GENERAL
CRITERIA IN THE FOUR KEY APEAS,
THE CRITERIA ARE STRUCTURED TO:
* DEFINE MINIMUM REQUIREMENTS TO ENSURE
AT LEAST AN EQUIVALENT LEVEL OF SAFETY
At LWRS (ADEQUATE PROTECTION),
* ADDRESS ENMANCED SAFETY

SAFETY GUIDANCE PROMULGATCD FOR LWRS USED AS
THE BASIS TO DEVELOP THE CRITERIA FOR ADVANCED
REACTORS:

* SEVERE ACCIDENT PoLicy

* SArFtiy GoaL PoLtcy

* STANTARDIZATION POLICY

CRITERIA DEVELOPED INDEPELDEMNT CF REACTOR
TYPE, AS MUCW AS POSSIBLE.
BASED COM TECHNICAL CONSIDERATIONS ONLY.



1) CRITERIA WHICH MUST BE MET TO ENSURE AN EQUIVALENT LEVEL
CF SAPETY AS LWRS (ADEQUATE PROTECTION):

- COMPLY WITH EXISTING RULES AND PMEGULATIONS, AS
INTEFPRETED FOR ADVANCED REACTOR CONCEPTS, WITH THE
FOLLOWING MAJOR EXCEPTIONS:

LIEU OF TID - 14844 TYPE SOURCE TERM,

CONTAINMENT FUNCTION MAY BE PERFOPMED IN A FASKION
DIFFERENT THA! FOR LWRs,

EMERGENCY PLANNING CCULD BE MOPIFIED TO FEFLECT
PLANT SAFETY CHARACTERISTICS,

(SPECIFIC CRITERIA DEVELOPED FOR SUBSTITUTICN IN THESE
AREAS)

- COMPLY WITH THE INTENT OF THE SEVERE ACCIDENT

PEQUIREMENTS, WMICH ARE PRESENTLY BEING FORMULATED Fo®
LWPRs:

MEET PROCEDUPAL CRITERIA GIVEN N SAPS,

IDENTIFY IMPORTANT SEVERE EVENTS TO BE
COMSIDERED (N THE DESIGN (DESIGN DEPENDENT),
EVALUATE DESIGN FEATURES INCORPORATED TO PREVE!T
SEVERE ACCIDENTS (DESIGM DEPENDENT),

USE SOUPCE TERM BASED UPON MCCHANISTIC AMALYS!S I



‘ EVALUATE DESIGN FEATURES PROVIDED FOR MITIGATION AMD
ACCIDENT MANAGEMENT (DESIGN DEPENDENT).

SHOW F1SS!10N PRODUCT RETENTION CAPABILITY AT LEAST
EQUIVALENT TO LWRS (1.,E, FOR EQUIWALENT CLASSES OF EVENTS,
CRITERIA FOR FP RELEASE FROM ADVANCED REACTORS SHOULD

BE THE SAME CP BETTER THAN FOR LWRs,)

MAINTAIN THE "DEFENSE IN DEPTH” CONCEPT: WOWEVER, IN [T§
APPLICATION CONSIDERATION SMOULD BE GIVEN TO THME SAFETY
CHARACTERISTICS OF THE ADVANCED PLANTS. ENSURE “DEFENSE
IN DEPTH" IN PERFORMING KEY SAFETY FUNCTIONS VIA
DETERMINISTICALLY REQUIRING:

’ TWO DIVERSE, INDEPENDENT MEANS OF REACTOR SHUTDOWHN,
EACH OF WHICH 1S CAPABLE OF SHUTTING DOWN THE
REACTOR ASSUMING A SINGLE ACTIVE FAILURE, OnE oF
THE SYSTEMS MUST BE CAPABLE OF BRINGING THE PLANT
TO CCLD SHUTDOWM,

‘ TWO DIVERSE, INDEPENDENT MEANS OF DECAY MEATY
REMOVAL, EACH OF WHICH 1S CAPABLE OF REMOVING
DECAY WEAT ASSUMING A SINGLE ACTIVE FAILURE,

‘ MULTIPLE BARRIERS T0 FISSION PRODUCT RELEASE,

TO ACCOUNT FIOR THE REDUCED EXPERIENCE, AS COMPAPED TO

LWRS, DESIGNY WHICH UTILIZE NEW INNOVATIVE FEATUPES TO
PERFORM THEIR SAFETY FUNCTIQNS MUST DEMONSTRATE, VIA
TESTING, THE ASILITY OF THESE FFATURES TO PREVENT OR ACCOMe
MCDATE ACCIDENTS (DEAS * A RANGE OF SEVERE ACCIDENTS)




PRIOR TO DES!IGN CERTIFICATION, SPECIFICS OF RLANT
TESTING CAN BE DETEMINED ON A CASE BY CASE BASIS BUT

GEMERALLY SHOULD INCLUDE SOME TESTING ON A FULL S12¢
» REACTOR MODULE.

. - APPLY ENMANCED QA, SURVEILLANCE, IN-SERVICE INSPECTION/
TESTING, AS NECESSARY, TO ENSURE MEW/INNOVATIVE
FEATURES PERFORM WITHIN ACCEPTABLE LIMITS OVEP THE LIFE
OF THE PLANT,

11} FEQUIREMENTS ASSOCIATED WITH ASSESSMENT OF ENMANCED SAFETY

APPLICANT SHOULD ASSESS AMD DOCUMENT ENMANCED SAFETY
CHARACTERISTICS/MARGINS:

: LONG RESPONSE TIME

REDUCED POCTENTIAL FOR OPERATOR CPRPOR

CAPZBILITY TO RETAIN FP

MIGHLY RELIABLE SAFETY SYSTEMS (PASSIVE/INMERENT
CHARACTERISTICE)

SIMPLIFICATION (SYSTEMS/ANALYS!S)

POTENTIAL IMPROVEMENTS IN SAFETY ARE 10 EBC CONSIDEPED

WHEN THE MARGINS ARE SMALL OR WHEN LARGE IMPROVEMENTS

IN SAFETY CAN BE REALIZED WITH REASONABLE COST, THESE
IMPROVEMENTS COULD BE SELECTED FOR ANALYS!S AND IMPLEMENTED
USING ENGINEERING JUDGEMENT,

DEMONSTRATE ENKANCED SAFETY/MARGINS VIA TESTING.



(oM NI, ' N prw
PREVENT 0N PROTECT ION RITICAT 0N ERERCENCY PLANNING
- Feliable plant systems - Feliable independent - 15050 - Preplanned [vacuation/Sheltering**
© reduce challenges to redundant safety systems . * Seroy systess
safely syslems * Fracior shoidown “ Filtering svstes - A hoc evacuat lon®
(ac tive** fpass ive®) * Couling systems {Lomg response time)
“e Reduce potential for hyman error® " Decay beat resoval
% (active** /pass ive*)
- Conservative design. - Convent lonal contasimment
“ Flast performance - Matntain inteqrity of butlding**
" Plant perforwance barriers to release of
“ Barrier integrity radivactive material under - Fhysical phenonema
® < * P holdup
- Control stability *w-n “ P plateout
-
" -y
“ Enhanced fuel integrity*(MIGR) * IP decay
- Cuality assurance: " Pouble reactor vessel*(IMRs)
“ Posign - Long response ime*
“ Comstruction - Leng response time®
“ Opevrztion . - lwergency Procedures

- Contrel stabality
- Good Oper . /Maint,
end training - Minimize rceed for Buman

intervent ion®
. - Sefecuards and Security

- Imergency procedures
- “upporting RED and testing

” Fey features in defense are wtilized to a greater degree in advanced reactors tham in curvent seneration | WR designs .

in depth that
** ey features in defense in depth thet are utilized to a lesser degree in advanced reactors tham in current generation | Wl designs .




.

SPEciElc CRITERLA :

i !

ESTABLISH FOUR CATEGORIES OF EVENTS WHICH MUST BE CONSIDERED AS
DEFINED BELOW:

1) Evenr Catesory | (EC-1)

- EQUIVALENT TO ANTICIPATED CPERAT!ONAL OCCURRENCES,

- SELECT VIA ENGINEERING JUDGEMENT, COMPLEMENTED BY PRA
AND GENERALLY INCLUDES EVENTS WITH A FREQUENCY DOW! TO
APPROXIMATELY 107%/vr,

- USED FOR ESTABLISHING COMPLIANCE WITH 4QCFRIGO arp
10CFRS0, Appenpix 1,

&) Event CatsGory 1! (EC-ID)

- EQUIVALENT TO POSTULATED ACCIDENTS/DEAS,

- SELECTED VIA ENGINEERING JUDGEMENT, COMPLEMENTED BY PRA
ARD GENERALLY INCLUDE EVENTS WITH A FREQUENCY DOWN T0O
APPROXIMATELY 1077/YR PLUS SOME TRADITIONAL EVENTS,

- USED It SITING DETEPMINATION AS DESCRIBED LATER,

- CONSERVATIVE ANALYSIS (SINGLE FAILURE CRITERIA, KO
CREDIT FOR NON-SAFETY GRADC CQUIPMENT, ETC.),

- ECUIVALENT TO THE RANGE OF SEVERS ACCIDENTS BEYOND THE
TRADITIONAL DBAS WWICH SHOULD BE CONSIDERED IN THE
DESIGN CONSISTENT WITH THE CoMMISSION'S SEVERE ACCIDENT
AND SAFETY GOAL PoOLICY STATEMENT,

- SELECTED VIA ENGINEERING JUDGEMENT, COMPLEMENTED BY PRA
AND INCLUDES:

i
3)  Event Cavegory !l (EC-IID) \
|

- 1.




INTERNAL EVENTS WITH A FREQUENCY DOWN TO
APPROXTMATELY 107" /¥R,
‘ EXTERNAL EVENTS CONSISTENT WITH WMAT 1S TO Bt
APPLIED TO LWRS AS PART OF SAPS IMPLEMENTAT! ',
BOUNDING EVENTS SELECTED BY ENGINEERING
JUDGEMENT TO BOUND UNCEPTAINTIES, AS DESCRIZED
LATER,

USED IN SITING DETERMINATION AS DESCRIRED LATER,
BEST ESTIMATE ANALYSIS,

Event CaTecORrY 1V (EC-IV)
,512.70 Assess EMERGENCY PLANNING AS DESCRIBED LATER,
B xn guoss EVENTS WITK A FREQUENCY DOWN TO APPROXIMATELY
/ye,
ILCLUDED 1N PRA ANALYS!S,

IN ANALYZING EVENTS FROM THE ABOVE CATEGORIES A DEFERMINATICN
MUST BE MADE REGARDING APPLICATION TO ONE OR MULT1-MODULES.




USE ENGINEERING JUDGEMENT TO DETERMINISTICALLY IMPOSE A SET
OF PLANT STATES AND FAILURES WHICK BOUND UNCERTAINTIES I
EVENT FREQUENCY AND FAILUKE MODES., INCLUDE BOUNDING EVENTS
IN THE FOLLOWING CATEGCRIES:

‘ REACTIVITY INSERTION

) DECAY HEAT REMOVAL

. CHEMICAL REACTIONS

LOSS OF COOLANT INVENTORY/FLOW

5 SUPPORTING SYSTEMS

s EXTERNAL EVENTS ’

CONSIDERATIONS USED IN SELECTING BOUNDING EVENTS ARE:
NON=-SAFETY GRADE EGUIPMENT FAILS IN WORST WAY
SAFETY GRADE EQUIPMENT FAILS FOR A PERIOD OF TIM:
CONSISTENT WITH PREVICQUS EXPERIENCE/REASONABLE
PECOVERY TIMC,

HUMAN ERRORS CONSISTENT WITH PREVIOUS EXPER!ENCE

BOUNDING EVENTS FOP EACH DESIGN WILL BE DESCPIBED IN STAFF SERs,

s 48 =



MP

CATEGCRY

REACTIVITY INSERTION

DECAY HCAT REMOVAL

CHEMICAL REACTION

LCSS OF COCLANT INVENTCRY/FLOW

SUPPORT!ING SYSTEMS

EXTERNAL EVENTS

L
FOR THE MHTGR wOULD INCLULE

PRESSURIZED AND DEPRESSUR!IZED
STATES,

NT

EQUNDING SVENT

[NADVERTENT WITHDRAWAL OF
ALL CONTROL RODS FOR "X" MOUPS
(ONE MODULE)

.
LOSS OF ALL DECAY HMEAT REMOVAL
FOR “Xx" WOURS (ONE MODULE)
.
S.G. TUBE RUPTURE ("x"%OF TUBES)
(ONE MODULE)

RY LEAK/PIPE RUPTURE/PRIMARY PUMP
SEIZURE (LFRS) (ONE MODULE)

STATION BLACKOUT FOR *X* MOURS
(ALL MODULES)

CONSISTENT WITH WHAT 1S TO BF
LONE FOR FUTURPE LWRS,



SLTING SouRce TERM AND USE ’

- TO ALLOW THME USE OF MECHMANISTIC ANALYS!S FOP SITING SOURCE

TERM SELECTION, THE FOLLOWING RELEASE LIMITS WOULD APPLY FOR
SITING DETERMINATIONS:

EVENT CATEGORY DOSE GUIDELINES METEQROLOGY
EC-11 10% or 10CFR100 CONSERVATIVE
gEC-111 10CFR100 CONSERVATIVE

- ENSURE NONE CF THE EC-11 anD EC-111 EVENTS ARE o 2
THRESHOLD WHERE A SLIGHT CMANGE IN ASSUMPTIONS CAN CAUSE AN
UNACCEPTABLE CHANGE 1IN SOURCE.

- 18 .



A DESIGH MUST MEET THE FOLLOWIMNG CONTAINMENT CRITERIA:

. PROVIDE MULTIPLE BARPIERS TO RADIATION RELEASE
WHICH MEET THE RELEASE GUIDELINES FOR EVENT
CATEGORIES | THROUGKH I1] AS DISCUSSED EARLIER,

‘ DEMONSTRATE VIA TESTING THE ABOVE PELEASES ARE
ACHIEVABLE,

‘ PROVIDE ADDITIONAL OF ENMANCED QA, SURVEILLANCE,
IN=SERVICE INSPECTION/TESTING, AS NECESSARY, TO
ENSUPE THAT THE SYSTEMS, STRUCTURES AND COMPONENTS
WHICH CONTRIBUTE TO PERFORMING THE CONTAINMENT
FUNCTION ARE, IN FACT, CAPABLE OF PERFORMING THEIR
FUNCTION OVER THE LIFE OF THE PLANT,

" PROVIDE PROTECTION OF SAFETY PELATED SYSTEMS,
STRUCTURES AND COMPONENTS FROM SABCTAGE AND EXTERNAL
EVENTS EQUIVALENT TO THAT FOR LWRs,

' ELIMINATE CORE MELT, SIGNIFICANT POSITIVE
REACTIVITY FEEDBACK OR OTHER ACCIDENTS WITH THE
POTENTIAL OF A LARGE RADIATION RELEASE FROM THE
EC-1, 11 anp 111 cATEGORIES,

FOR DESIGNS WITHOUT A CONVENTIONAL CONTAINMENT BUILDING,
AN ASSESSMENT OF THE POTENTIAL IMPROVEMENT IN SAFETY CF
ADDING A CONTAINMENT BUILDING WOULD HAVE TO BE MADE,
JUDGEMENT WOULD THEN BE USCD TC DETERMINE NEED FOR A
CONTAINMENT BUILDING BASED UPOMN COST AND CHANGE OF RISk,

- 16 -




e!1YT # . .

TRADITIONAL OFFSITE EMERGENCY PLANNING (OTHER THAN NCTIFICATION)
CCULD BE ELIMINATED PROVIDED THE FOLLOWING ARE MET:

- THE LOWER LEVEL PAGS ARE NOT EXCEEDED AT THE SITE
BOUNDARY DURING THE FIRST 36 MOURS FOLLOWING ANY EVENT
IN CATEGOR!ES EC-Il, Il aAnp 111,

- A PRE ANALYSIS, WHICH INCLUDES EVENTS IN AT LEAST
CATEGORIES EC-] THROUGK IV, INDICATES THAT THE
CUMULATIVE FREQUENCY OF EXCEEDING THE LOWER LEVEL FPAGS
AT THE SITE BOUNDARY WITHIN THE FIPST 36 MOURS LOES NOT
EXCEED APPROXIMATELY lo’e/va.

.17.



Poplcy QUESTIONS RELATED TO STAFF PROPOSAL ’

1)

L)

ARE THE RANGE AND SELECTION OF ACCIDENTS IN EC-1 THROUGH 1V
ACCEPTABLE FOR USE IN EVALUATING SITING SCURCE TERM,
CCNTAINMENT AND EMERGENCY PLANNING?

15 IT ACCEPTABLE TC SELECT AND USE A SITING SCURCE TERM
USING MECHANISTIC ANALYS!S AND THE DCSE GUIDELINES PROPOSED
BY THE STAFF, IN LIEU OF THE MORE MECHMANISTIC 10CFRIQ0
(TID=14BLL) APPROACK?

IS A REACTOR DESIGN WITHOUT A CONVENTIONAL CONTAINMENT
BUILDING ACCEPTABLE, PROVIDED THL STAFF PROPOSED CRITEPIA
ARE MET?

IS THE FLIMINATION OF TRADITIONAL OFFSITE EMERGENCY PLANNING
ACCEPTABLE, PEQVIDED THMERE 1S SUFFICIENT TIME FOR CONDUCTING
"AD WOC”" EVACUATION FOR EVENTS It EC-l THROUGM 1117

18 “DEFENSE IN DEPTH" ADEQUATELY MAINTAINED?

- ‘. -




PRELIMU

CRITERIA DEVELOPED, ENDORSED BY THE COMMISSION AND
PEOVIDED TO DESIGNEPS AS GUIDANCE

STAFF REVIEW OF CONCEPTUAL DESIGNS ASSESSES POTENTIAL OF
THE DESIGNS TO MEET THE CRITERIA AND ASSESSES ENMANCED
SAFETY, RESULTS DOCUMENTED 1M SERs,

o

ARY/FInal DESIGN STAGE

STAFF PROCEEDS TO FORMALLY IMPLEMENT CRITEPIA VIA
RULEMAKING

STAFF REVIEWS PRELIMINARY/FINAL DESIGNS FOR COMPLIANCE
WITH CRITERIA, WITK DUE CONSIDERATION QOF IMPACT OF
MAVING MOPE DES!GN DETAIL AND SUPPORTING R & D AVAILABLE
(1.E, RECONSIDER DESIGN SPECIFIC ASPECTS/CONSERVATISMS)

STAFF CERTIFIES DESIGN !N COMPLIANCE WITH CRITEPIA VIA
RULEMAKING




Peer REVIEW TEAM =~ R, MaTTSON
- R, Bupnir2
- J. |IENDRIE

REQUESTED TO REVIEW STAFF PROPOSED APPROACK TO THE RESOLUTION
OF THE FCUR KEY ISSUES. .

REVIEWED DRAFT COMMISSION PAPER AND STAFF PRESENTATIONS ON THIS
SUBJECT,

LETTER REPORTS RECEIVED IN EARLY JANUARY 1988,




OPERATING EXPERIENCE FEEDBACK ON MAIN
FEEDWATER FLOW CONTROL AND BYPASS VALVES

BRIEFING FOR
THE ADVISORY COMMITTEE CN REACTOR SAFEGUARDS

FEBRUARY 12, 1988



OPERATING EXPERIENCE FEEDBACK ON MAIN
FEEDWATER FLOW CONTROL AND BYPASS VALVES
BACKGROUND
= INTEREST IN BOP CAUSED SCRAMS
- 1986 STATISTICS -- 60% BOP

27% FEEDWATER (ALL SOURCES)
10X HARDWARE IN FRV OR PUMPS

DATA SOURCE (NPRDS)
-  GROWTH IN NPRDS DATA

-  SEMIANNUAL MONITORING

NPRDS INSIGHTS
= ENGINEERING DATA

= FAILURE REPORTS

FOCUSED STUDIES
-  FEEDWATER REGULATING AND BYPASS VALVES

=  MAIN FEED PUMPS (MOTOR AND TURBINE DRIVEN)
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AEOL TRENDS AND PATTERNS ANALYSIS REPORT -

OPERATIONAL EXPERIENCE FEEDBACK ON MAIN FEEDWATER
FLON CONTROL AND MAIN FEEDWATER FLOW BYPASS

VALVES AND VALVE OPERATORS (AEOD P701)

G.L. PLUMLEE 111




REPORT PURPOSE - GOOD PRACTICE DOCUMENT

-  PROVIDE OPERATIONAL FEEDBACK

SCOPE .
- JANUARY 1984 THROUGH OCTOBER 1985 FAILURES
= NPRDS DATA ANALYZED

- PWR MEW FLOW CONTROL VALVES EVALUATED

DATA ANALYSIS METHODOLOGY
- TIME BETWEEN FAILURES VS, COMPONENT VARIABLES ™
- ENGINEERING EVALUATION OF RESULTS

-  CONTACTS WITH LICENSCES, VALVE MANUFACTURERS



*  COUNTS FOR COMPLETED TREND AND PATTERN ANALYSIS STUDY

MEWCY MEWBY
ENGR ENGR
RECORDS FAILURES UNITS  RECORDS FAILURES UNITS

TOTAL 121 107 42 101 52 36
OUTLIER (UNITS) 25 78 10 15 34 6

OUTLIER FAILURE DISTRIBUTION

VALVE 24 17

VALVE OPERATOR 54 17

*  NPRDS REPORTED PROBLEMS/CORRECTIVE ACTION

HEWCY MDY
YALVE
PACKING-BONNET /FLANGE 12 13
VALVE INTERNALS 13 9
QPERATOR
ADJUSTMENT /CALIBRATION 25 5
PIECE PART REPLACEMENT 17 8
PIECE PART REPAIR/CLEAN 15 .



FINDINGS

*  UNIT/STATION DIFFERENCES HAD GREATEST INFLUENCE

*  MAJOR CAUSES OF MFW FLOW CONTROL VALVE FAILURES:

VIBRATION

DEGRADED INSTRUMENT AIR
INADEQUATE MAINTENANCE PROCEDURES
IMPROPER VALVE OR VALVE INTERNALS
INADEQUATE WEATHER TIGHTNESS

*  FAILURZ MODES ARE ATTRIBUTED TO:
-  POOR MAINTENANCE PRACTICES

= VALVE OPERATCR ABILITY TO WITHSTAND ENVIRONMENTAL
VIBRATION (PUMPS AND FLOW THROUGH VALVES)

- VALVE OPERATOR INABILITY TO FUNCTION DUE TO POOR QUALITY
INSTRUMENT AIR

- VALVE OPERATOR ADJUSTMENT SENSITIVITY
= VALVE PACKING LIFETIME/MAINTENANCE FREQUENCY

-  VALVE TRIM (PLUG AND CAGE OR SEAT) LIFETIMES



EROBLEM

VALVE
OPERATOR
FAILURE

VALVE
OPERATOR
FAILURE

VALVE
OPERATOR
FATLURE

ACTIONS TO PREVENT PROBLEMS

CAUSE

SYSTEM OR
VALVE-INDUCED
VIBRATION

OIL, MOISTURE
AND/OR RUST,
OR FOREIGN
PARTICLES 'N
THE INSTRUMENT
AIR SYSTEM

OUTDOOR WEATHER
CONDITIONS

ACTIONS TO PREVENT PROBLEMS

USE FLEXTBLE STAINLESS STEEL
INSTRUMENT AIR LINES.

USE VIBRATION-RESISTANT CONNECTORS
AND FASTENERS (ESPECIALLY FOR THE
SOLENOID VALVES),

UPGRADE THE INSTRUMENT AiR SYSTEH
WITH IMPROVED DRYERS,

MONITOR INSTRUMENT AIR QUALITY AND
ESTABLISH MAINTENANCE SCHEDULES
ALLOWING PROMPT CORRECTIVE ACTION,

USE WATER PROOF SOLENOIDS,




EROBLEM CAUSE

VALVE AND POOR

VALVE MATNTENANCE
OPERATOR PROCEDURES
FAILURES

ACTIONS TO PREVENT PROBLEMS

USE DETAILED MAINTENANCE PROCEDURES
THAT ASSURE THE COMPLETION OF
PROPER MAINTENANCE AND ADJUSTMENTS
BEFORE SYSTEM STARTUP,

PROVIDE ADEQUATE TRAINING AND
SUPPORT OF THE MAINTENANCE PERSONNEL.

CONSULT WITH VALVE MANUFACTURERS
TO ESTABLISH EFFICIENT ROUTINE
MAINTENANCE SCHEDULES,

'HAVE VALVE MANUFACTURERS REFURBISH

THE VALVE TRIM INSTEAD OF DOING

COVER OPEN PIPES AND DISASSEMBLED
VALVES DURING MAINTENANCE.



EROBLEM

VALVE
RELEASED
LEAKAGE

VALVE
CONTAINED
LEAKAGE

CAUSE

PACKING LEAKS

BONNET/FLANGE

IMPROPERLY
ADJUSTED VALVE
OPERATORS

DAMAGED VALVE
TRIM (PLUG AND
CAGE OR SEATS)

ACTIONS TO PREVENT PROBLEMS

USE NEW PACKING MATERIALS WITH
LOW SHRINKAGE AND DESIGNS THAT
MAINTAIN CONSTANT PRESSURE ON
THE PACKING (SPRING-LOADED, FOR
EXAMPLE) ,

IN MATNTENANCE, CAREFULLY INSPECT
THE FLANGE BEFORE REASSEMBLY,

USE IMPROVED, VALVE-SPECIFIC
MAINTENANCE PROCEDURES,

USE PROPER MAINTEMANCE. CONSULT
VALVE MANUFACTURERS FOR ADVICE
ON IMPROVED VALVE TRIM DESIGNS
AND MATERIALS FOR ACTUAL PLANT
CONDITIONS SUCH AS HIGHER
PRESSURE DROPS,



CONCLUSIONS

PROPER MAINTENANCE/APPROPRIATE SUBCOMPONENTS AVOID
BLE

MS

PRC

SYSTEM UPGRADES MAKE THE MFW SYSTEM MORE RELIABLE

COOD PRACTICE DOCUMENT

STAFF FOLLOWUP

STUDY PROVIDED TO NRR FOR USE IN BOP INSPECTIONS

ISSUE STUDY REPORT TO LICENSEES




IMPACT OF NUCLEAR WASTE POLICY AMENDMENTS ACT
OF 1987 ON NRC HLW PROGRAM

MICHAEL BELL, DEPUTY DIRECTOR FEBRUARY 12, 1987
DIVISION OF HIGH-LEVEL WASTE MANAGEMENT



NWPAA PROVISIONS AFFECTING NRC HLW PROGRAM

CHARACTERIZE ONLY ONE SITE FOR FIRST REPOSITORY(NEVADA)

POSTPONE SECOND REPOSITORY UNTIL 218T CENTURY

ANNRULS DOE'S PROPOSAL TO CONSTRUCT MRS AT CLINCH RIVER
- AUTHORIZES MRS FACILITY

- ESTABLISHES MRS REVIEW COMMISSION

- REQUIRES NEW SITE SELECTION PROCESS

- TIES MRS SCHEDULE TO REFOSITORY SCHEDULE

O INDIAR TRISE 308 ACRETADNT MITH NoST STATE OB

- BENEFITS REDUCED FROM EARLIER BILL

- FPROVIDES FOR LOCAL GOVERNMENT PARTICIPATION

- ESTABLISHES REVIEW PANEL

ESTABLISHES OFFICE OF NUCLEAR WASTE NEGOTIATOR
ESTABLISHES NUCLEAR WASTE TECHNICAL REVIEW BOARD
ESTABLISHES OFFICE oF SUBSEABED DISPOSAL RESEARCH

REQUIRES NRO CERTIFICATION OF DOR SHIPPING Casks



ENCLOSURE

P T RECENT AT

O CONTINUE PROGRAM TO PREPARE TO COMPLETE CONSTRUCTION APPLICATION
REVIEW IN TMREE YEARS

O CONTINUE SITE-SPECIFIC REVIEWS OF DOE SUBMITTALS FOR NEVADA SITE:

= DORAFT SITE CHARACTERIZATION PLAN IN FY 1988
« FINAL SITE CMARACTERIZATION PLAN IN FY 1989

O TERMINATE SITE-SPECIFIC ACTIVITIES FOR TEXAS AND WASHINGTON SITES:

0O NOT INITIATE DRAFT CONSULTATION SCP REVIEWS
ELIMINATE REPRESENTATIVE AT WASHINGTON SITE

ELIMINATE PROJECT MANAGERS

TERMINATE TECHNICAL ASSISTANCE AND RESEARCH DIRECTED AT
TEXAS OR WASHINGTON SITES*

0 :%t&l?t RESOURCES BACK TO PRIORITY PROGRAMS BY REASSIGNING/DETAILING

= 5 FTEs TO NUCLEAR MATERIAL SAFETY
= & FTEs TO LOW LEVEL WASTE MANAGEMENT
= 1 FTE TO NUCLEAR MATERIAL SAFEGUARDS AND TRANSPORTATION

0 ADJUST NRC REGULATORY DEVELOPMENT AND LICENSE REVIEWS SCHEDULES, AS
APPROPRIATE, BASED ON REVISED DOE PLANS (WWEN AVAILABLE)

O ADJUST FY 1989 - 1993 ™ LGRAMS AND RESOURCES, AS APPROPRIATE, DURING 1988
UPDATE OF NRC FIVE-YeaR PLAN TO SUPPORT DOE PLANS

':’_;mgun being reduced as part of the $15M Congressioral reduction for



NRC HIGH-LEVEL WASTE MANAGEMENT RESOURCES

FY®R7

v v

105 1,575 88 7,43

17 President”s Budget.
2/  Reflects reprogramming of 21 direct FIfs during formulation of the FYS9 budget.
¥/ Tentative OMB Mark.




