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PROCEEDTING.S

MR. EBERSOLE: We'r2 going to talk about Watts

3ar Unit 2. I'm not sure how many of the committee here
are familiar with the d2gree similarity between Watts
Bar and Sequoyah. To give you an idea about what this
is, about 40 years ago we had a hydro project in
Tennessee called Cherokee and ve needed to make lots of
electricity to make aluminum to make bombers in a

hurry. So they found a convenient place in the valley
changed the elevations above sealevel, and seu. this
plant down in mcdular form in another part of the
country over there.

That entire project, as I recall, was started,
and it vas from the time of the start of operation until
the time they put it into functioning operation, which
wvas one year. In all the intervening years, I think
this project repr2sents th2 sole attempt to attempt to
duplicate that prccess. it is my impression, at least,
that TVA has taken a greatl deal of advantage cf the use
of identical drawings at Sejuoyah and may have in fact
reproduced a great many of them. I'm not sure how
many.

But it is fair to say that if Sequoyah is a
good plant to operate, then Watts Rar is probably

better, except for of course the considerations of
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Qquality assurance and administrative matters of that
sort. If the da2rigns are essentially the same with some
improvements, some of which one micht argue abocut, like
the Westinghouse 3-D steam generator, which was thought
to be an improvement in a recent day.

I want to comment on some of those
differences, most of which are mentioned in our proposed
letter on the topic. Late in the construction progranm,
in 1981, early '82, there vas rather a serious quality
assurance breakdown, principally in the construction,
but not only that, also in the design area. This has
resulted in a monumental flcw of deficiency reports.

This problem wes picked up and a rather large
shift in the organization and management of the Q%
problem which was invoked. Insofar as I zan tell, it's
presently wvworking. That dcesn't mean the job is done by
far. There is still a great inflow of paper and
processing of paper on the deficieancy reports and how tec
handle them.

TVA plans to have an independent contrac.osr
review the design and the ccnstruction uf what they call
a typical vertical cross-section of this, which is
really just a way of saying they are going to pick some
fraction of the plant that represents a top to bottom

view of what the design is and examine it in intensive
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detail and see whether or not the quality assurance
reorientation has in fact covasred the aberrations that
occurred in this interval.

Regarding the site, it is interesting to note
that.from a seismic point of view I thin: the plant is
essentially in the same seismic area as Watts Bar. It's
only abnut 35 or 40 miles away. They have hydroloagy
problems that are gqguite similar. They use a flooding
type concept of design which resembles very strongly
that of Seguoyah, which permits the plants to be
flooded, the plant to be flooded, after a prescribed
interval of time which they think they can forecast,
within which time they go in and rig the plant to take
the flood2i condition for an indefinite interval.

One¢ of the interesting aspects of the plant
problem down there was to me the use of cement mcrtar to
line the cooling water system piping and perhaps some
other piping down there, in the course of doing this, to
recognize 1 rather new approach to the use of piping,
changing out carbon steel to stainless steel for the
smaller sizes, but for the larger pipes to go through
this process of lining the pipes with mortar.

I believe they have had a little QA problem in
this particular aspect itself, and this, as you might

expect, one will be interested in the seismic
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performan e of this lining material, particularly if it
tends to deteriorate over time and becomes cocked or
loosened so that it doesn't perform in the way that it
was originally shown to perform when they 4id bending
tests on it.

In short, if it cocks itself to represent a
potential cascide failure in the event we have seismic
shocks or other mechanical upsets, then by some sudden
entrainment of this dsbris you could have various
consequences in the performance of the piping systenms.

We are a little bit, not too much, off
schedule here alr2ady. I think it would be batter and
more profitable to simply plunge into the presentation
by TVA, for which we have herz about three and a
half-cdd hiurs. And ve're going to start that by a
status.

However, I want to ask other members of the
Committes =-- Mr. Bender, Mr. Ward -- if they have
anything to add to this presentation.

We had a meeting, incidentally, on the 10th.
We had a meeting at the site on April the 3Cth,
including a site visit. And topics will be brought up
at least in some of the cases which were discussed at
those m=2etings.

MR. MARK: The Staff and the Applicant will

ALDERSON REPORTING C JMPANY, INC,
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point out the differences between this and Sequoyah?

¥R. EBERTOLE: There are differences,
outstandiny issues, et cetera. The agenda is in the
pink-covered sheet. Does everyone have the pink
handout?

MR. MARK: Watts Bar has a nice little dam
about three miles up above.

MP. EBERSOLE: It nas a dam above the plant
proper, very few miles. It also has an old steam plant,
TVA's original stsam plant.

MR. MARK: And it has hydroelectric. TIs that
important to the backup of the plant?

MR. EBERSOLE: 1Is it important to the backup
of the plant? I can't say that. M¥aybe TVA can say
vhether or not local power from Watts Bar is a prime
asset for offi=site power. 7T suspect it is.

MR. MARK: TIt's a very few miles away. There
is abcut a 20-foot dam with a hydroelactric generating
unit.

MR. EEERSOLE: I believe it's higher than
that. I don't know whether they have deliberately
enhanced --

MR. MARK: It has nothing to do a2xcept to feed
Watts Bar if it vants to.

MR. EBERSOLE: Maybe whoever's going to 1o the
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presentation can talk about the value or lack of it
above the nuclear plant.

MR. SHEWMON: Whoever is rubbing their
nicrophone, would they stop it.

(Laughter.)

MR. MILLSs Are you ready for us to proceed,
sirc?

MR. SHEWMON: That's vhat we're waiting for.

MR. MILLS: 1I'm Larry Mills, Manager of
Nuclear Licensing for TVA.

The Wat~s Bar nucl2ar plant, which consists of
two identical urits, was constructad and will be
operated by TVA. These units employ pressurized wvater
reactors furnished by Westinghouse. Each unit will
oparate at 3411 thermal megawatts, w: th an electrical
output of 1218 megavattcs.

Completion of these two units will provide TVA
with seven operating nuclear units, including those
currently in operation at Sequoyah and Browns Ferry
nuclear plants, with a nuclear generating capability of
approximately eight million kilowatts of electriczl
power.

The Watts Par plant site is located in East
Tennessee, and Dave Crmsby is pointinc out the location

of that.
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(Slide.)

This slide also shows the locations of
Sequoyah and Browns Ferry. Watts Par is approximately
31 miles nortn-northeast of the Seguoyah nuclear plant
and 45 miles north-northeast of Chattanocoga, Tennessee.
The plant site consists cf a tract of approximately 1770
acres in Fhea County on the west bank of the Tennessee
River. Th2 1770 acre reservation is owned by the United
States and is in the custody of TVa. Also located
within the reservation are the Watts Bar hydroelectric
plant and the Watts Bar steam plant.

The contract for Watts Bar nuclear steanm
supply system was awarded tc Westinghouse on August 27,
1970, and a construction permit was issued on January
23rd, 1973. TVA submitted a final safety analysis
ceport on July 1, 1976, in support of an application for
an operating license. This application was docketed by
the £7’C on October 4, 1976,

The construction completion schedule of August
1983 for Unit 1 and August 1984 for Unit 2 remains cthe
same as we specified during the last ACRS Subcommittee
meeting in April. This schedule includes plant
modifications as a result of TMI-related requirements
and modifications resulting frcnm the Sequoyah licensing

review., These modifications were inclvded at Watts Bar
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because of the similarities between Segquoyah and Watts
Bar.

Later today we will be providing more specific
information on TVA organizations and training, but
briefly: Staffins of the plant operating personnel was
initiated with the appointment of a plant superintendent
in July 1976.

Since that time the staff has grown tc a
present level of approximately 190 engineering and
maintenance employees, 65 administrative and support |
employees, 7 senior reactor operators, U4 reactor
operators, and 100 auxilliary unit operators. By fuel
loading for Unit 1, 2 more senior reactor operators and
12 more reactor operators will be added.

The onsite operations personnel are currently
involved in becoming familiar with plant systems and
equipment and operating various systems and equipment
durinpg the plant construction test program.

Total plant staff for operation of both units
will be approximately 560 people, compcsed of
approximately 130 operators, 315 engineering and
maintenance personnel, 120 administrative and support
employees.

The remainder of the plant operations

personnel are ba2ing trainsd by the Nuclear Training

ALCERSON REPORTING COMPANY, INC,
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Branch in the TCivison of Nuclear Pecwer at TVA. TVA's
training program conforms with the requirements set
forth in ANSI N18.1.

When we receive a license to operate Watts
Rar, TVA will have accumulated approximately 31 reactor
years of operating experience from operation of Segquoyah
and Browns Ferry nuclear plantse.

Now, David Ormsby, our licensing project
engineer, will present a discussion of the comparison
between Sejuoyah and Watts Bar. Aad at the conclusion
of that, I think we have a gentleman here who can
address the location of the Watts PBar hydroplant and
steam plant with regard to offsite power of the Watts
Bar nuclear plant.

YR. MARK: Mr. Mills.

MR. NILLS: Yes?

MR. MARK: I'm just €lightly curious. You
have four operators at the moment and seven senior
operators.

MR. MILLS: Yes.

MR. MARK: And you are going to add a fair
nunber of coperators within a rather -- wvell, not a
terribly short time, but like a year. Where do you get
operators? Do you grow them down there in Tennecssee?

Or do you swipe them from Oklahoma, or what do ycu do?

ALCERSON REPORTING COMPANY, INC
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(Laughter.)

MR. YILLS: Dr. Yark, I couldn't say that they
grow well on the hills of Tennessee. But in reality, wve
have our own training facility down there. and ¥r.
Cottle might 1lik2 to address this, but --

MR. MILLS: When ycu say you have more coming

MR. COTTLE: We have them on site. The seven
senior reactor operators Mr. Mills referred to are shift
engineers, assistant shift engineers, that we have on
site that have been licensed on Seguoyah or Browns
Ferry. We also have four individuals on site who hold
or have held a reactor operator license.

We already have additional people for the
remainier of the positions on site. They just doc not
hold a license on any of our other units.

MR. MARK: Okay. That's exactly the picture I
vanted toc get a feeling for.

¥Re COTTLE: I have a little more
information.

MR. MARK: You know the p2ople. They haven't
passed their graduation exams, but they are there.

MR. COTTLE: Yes, sire.

MR. MARK: That was all.

¥R. MILLS: T"hank you, sir.

ALDERSON REPORTING COMPANY, INC,
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Dave, did you want to proceed?

¥R. ORMSBY: Thank you.

The Watts Bar and fequoyah nuclear plants are
similar in most r2spects. The cores are similar and
each plant utilizes 1 free-standing steel vessel with an
ice condenser and a reinforced concrete shield
duildinc. The plants® mechanical systems, containment
systems, emergency core cooling systems, instrument and
control systems, 2lectrical power systems, radioactive
vaste systems, and steam and power conversion systems
are also vary similar in desigr and materials.

¥ost differences are either site specific or
are the result of the fact that two to three years
separate the design phases of Sequoyah and Watts PBar.
Althouch the design philosophy was the same, there vere
some instances when more current technology was used for
Watts Bar.

(Slide.)

This vugraph provides a table showing design
differences between the two plants. As I stated
pra2viously, there is a two to three-year difference in
the design phases for Watts Bar and Segquovah. During
that time, some design changes were made for Watts Bar
vhich increased the efficiency of the system. There are

also some instances where equipment s#as upgraded or
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provided by a different manufacturec.

R couple of examples are the following. You
will notice that there is a difference in the increased
primary system flow rate and thereforz2 a difference in
the maximum heat flux. That is primarily due tc the
fact that, althoujgh the rsactor coolant pumps themselves
are the same for the two plants, Sequoyah utilizes a
6,000 horsepower pump motor and Watts Bar utilizes a
7,000 horsepower pump motor.

Because of the increase in the reactor coolant
system flow, thers is a need for greater PORV relieving
capacity for lcad mismatch and to accommodate a SO
percent load rejection. The PORV's for Watts Bar are
provided by a different ranufacturer than those for
Sequoyah.

You will also note that there is an increase
in turtine generator and gross glectrical output. These
differences are due to increased equipment and system
efficiency and alsc to the difference in steanm
generatorse.

As you zan see from the slide, we have a model
D steam generator for Watts Bar and a model 51 for
Sequoyah., Tre steam generators for the two plants are
similar vertical shell and U-tube evaporators, with

integral moisture separating equipment. The reactocr

ALDERSON REPORTING COMPANY, INC,
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coolant flows through th2 inverted U-tubes, entering,
then leaving throuch the nozzles located in the
hemispherizal bottom head of the steam generators.
Steam is generated in the shell side and flows upward
through the moisture separators to the outlet nozzle at
the top of the vessel.

Now, the primary difference between these,
aside from minor differences in surface areas and Y-tube
design, are the fact that the Model 51 for Sequoyah
utilizes a feed ring, whereas the Yodel D for Watts Bar
utilizes a preheater section. The differences in the
tvo steam generato:s show that we have an increased
secondary steam flow rate.

MR. MARK: You mentioned that you had pumps
from a different manufacturer. They were bigger, I
believe.

MR. CRMSBY: I don't think from a different
manufacturer. The pump motors are different in size.

MR. BEAL: The PORV's are different
manufacturerse.

MR. ORMSEY: Yes.

MR. MARK: 1Is this a better manufacturer?

MR. ORMSEY: I hesitate to say 2 better
manufacturer. I would say that there is more

qualification documentation in the PCRV's for the Watts

ALDERSON REPORTING COMPANY . INC,

400 VIRGINIA AVE . S W WASHINGTON, D C 20024 (202) 554-23..5




10

1

12

13

14

15

16

17

18

19

21

23

24

25

274

Bar valves than there are currently for the Seguoyah
valves.

MF. MARK: So you would have the expectation
that these things are at least as qood, maybe better?

MR. ORMSBY: Yes.

Are there any other guesticns?

MR. ETHERINGTON: The reactors are identical,
are they, the core and so on?

MR. ORMSBY: Yes, the cores are ecsentially
identical.

ME. EBERSOLE: 1Is that the end of your
presentation?

MR. ORMSBY: Yes, sir.

MP. MILLS: Mr. Ebersole, would you like for
us to hit the items you mentioned before about the Watts
Bar hydro?

MR. EBERSOLE: Yes, please, if we have someone
here to do that.

MR. GRAVES: My name is Ron Graves, from the
TVR.

I would like to address the gjuestion of
interdependency between the Watts Bar hydro plant and
the Watts Bar nuclear plant., The Watts Bar hydro plant
feeds pcwer into the 161 KV grid which is the scurce of

two circuits that supply offsite power to the shutdown
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boards inside the plant. The shutdown boards inside the
plant have each a diesel generator as an additional
source of power t2 the shutdown boards.

The 161 KV grid is also interconnected with
the entire TVA grid, and I believe that we have two
other lines going to the 3rid in one of the buses in
that switchyard, and ve have three interconnections with
the grid on the o:her bus.

The final conclusion is that Watts Bar hydro
is not essential for the reliable operation of the
shutdown system.

MR. MARK: 1Is there any arrangement whereby
the Watts Bar plant would get special attention in case
the grid had trouble?

MR. COTTLE: 1I°l1l answver that from up here.

He do have some postulated failures., We have an
Athens-Sequoyzh line going out of Watts Bar that is one
of our primary feeders. In the event that that line is
down, laid on the ground from weather considerations, ve
1o have or are in the process of implementing some
procedures where we do get special preference from the
hydro plant in terms of splitting the bus, dedicating
that basically to the Watts Bar unit plant. And that is
to prevent a fall in the hydro switchyard from further

degrading loss o€ offsite power.
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MR. ETHERINGTON: Are there periocds of low
flow when the hydro plant is closed down?

MR. COTTLE: There are some periods throughout
the year where we have, mainly during the nighttime
hours, essentially zero flow. That is not particular
significant to us at the nuclear plant unless, as I said
before, we are in a special case where we do have the

Athens-Sequoyah line out.
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MR. MRRK: My point in raising the gquestion
here was that I thought that you were particularly
favorably located to a possible source of power, or the
lines were short.

MR. COTTLE: There are certainly some other
considerations, if you have a complete grid blackout,
about restoration of power and startino up the
hydroplant units first, alloving us to regain a source
of power, if you lost that whole TVA grid - - and we do
have provision for that, as well.

MR. EBERSOLE: Do the Watts Bar cover
generators spend a large part of their time with
condensers ready to take water, in the event you need
them?

MR. CARBON: Not a large percentage of the
time. There are some periods of time when the running
is synchroncus.

MR. EBERSOLE: Is the old fossile plant in
operation?

ME. CARBON: It is in condition for a standby
mode of operation. It is typically not run except
during -~

MR. EBERSCLE: For the general information of
the committee, I wculd ask TVA about the rather ancient

practice of deriving auxiliary power from the output of
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th2 partizular unit, meeting that power. And I came
across the relevation that maybe Watts Ear is a type of
design that would use that.

They consider the 161 Kv system here is not a
particularly better system; -not as gocod as the 500 Xv.
Therefore, it is not an optimum system from which to
continuously draw power for the operation of the station
auxiliary. So thay therefore use unit outputs to run
the station auxiliary.

In that configuration, they always lose
station output when the unit gets in trouble, and it is
mandatory that they accomplish an electrical transfer.
They do this by, I think, instantaneously transferring
to the 161 Kv as an alternate source, inspite of its
ordinarily lower stability. And they do other switching
to get the other non-1E loads across to a source of
power.

I understani that at Belefonte it will ke
having a2 steady source of power from other than the
other unit itself to run the station auxiliary. The TVA
should correct me if I am wrong in that statement. Was
that correct?

MR. GRAVES: I be2lisve you are correct, ¥r.
Ebersole.

MR. EBERSOLE: Any other guestions on this

ALDERSON REPORTING COMPANY, INC,
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topic?

(No response.-

Let®*s go to the outstanding issues we have,
We have Mr. Kenyon down for this.

(Slide.)

MR. XEN¥YON: I am here to present the
licensing status of the Watts Bar plant. The SER was
issued in June of this year, and the review was unigue
in that it reli2d more heavily on the ravisv performed
on the Sequoyah plant, because as we have been
discussing, the designs were so similar.

The SER contained 17 open items, 41
confirmatory itenms, énd 37 license conditions. Cf the
37 license conditions, 27 wer2 TMI related, and can be
characterized in a number of different ways. Some of
the items wvwere imposed to insure completion of work such
as physical plant modifications or to ensure the
completion of long-term generic analysis programs that
were going on.

Other TMI-related license conditions have been
imposed just to insure the submittal of information irn
accordance with the schedule consistent with
NUREG-0737. The non-TMI related open items consisted of
items which th2 staff had reviewed and discussed with

TVA and determined that the regulations could be pest
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met only if -- through the imposition of the license
conditions.

In addition, some of these non-TMI related
license conditions have been imposed to insure that
plant modifications would be completed in accordance
with the specified schedule.

MR. MARK: 1In view of the rather large
similarity between this plant and Sequoyah, the fact
that you are dealing with the same management, are these
open items that you mentioned also open at Sequoyah, or
have they been closed thare but are still not closed
here, or are they different items?

MR. KENYON: Sir, it is a mixture of all,
actually. Some of these --

(Slide.)

This is a 1list of the open items remaining
since the SER was issued. Scme of them are -- were open
on Sequoyah and have been either zclos2d or perhaps are
still under review. S“ome of them are very si*e specific
to Watts Bar, and the problem just did not come up on
Sequoyah, such as the potential for iiquefaction beneath
the ERCW pipelies. Some of them are simply due to the
normal evolving process of the licensing process.

As you know, it has been about two years since

the Sequoyah Unit 1 was licensed. New requirements
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sometimes come up in addition, or more likely, they are
new interpretations of requirements that become policy.
In a lot of these cases, sometimes the open issue arose
because there was a different reviewer looking at Watts
Bar than looked at Seguoyah, and he put a qifferent
emphasis in his review in a different area.

Of thes2 open issues remaining, they are
primarily just issues where we are waiting for TVA to
submit information. In fact, TVA has submitted
information on six or seven of these items already, and
the staff is just reviewing it, so it is awaiting their
review.

MR. MARK: Fine.

MR. XERR: In addition, I guess, one of the
plant-specific problems is for the Model D-3 steanm
generator. As I was going to say, back in December, the
staff had issued a draft SER that contained 80 or 90
open items. Probably more appropriately, 1 should say
concerns. They were raised simply because the staff
lacked information about the Watts Rar plant.

TVA submitted the information in response to
our guestions; we reviewed it and closed the item.

MR. MARK: T wasn't m=2aning to 4=2lay you.

MR. KERR:s Are there any questions about the

open issues?
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MR. FEERSOLEs Have there been other designs
like this one that used a steel piling retaining wall
with an earth fill to act as a causeway, and
simultaneously embed the ERCW pipelines in 1E comronent
work? This is a fairly long causeway, I believe. It is
1 steel piling causewvaye.

MR. XENYCON: Yes.

¥R. EBERSOLE: Have you had any designs like
this before this particular one that you can recall?

MR KENYON: Not that I am aware of. I don't
believe we have anybody --

MR. EBERSOLE: Anyway, that is one of the
differences in this design between Watts Bar and
Sejuoyahe. They 15 carry these critical water lines and
the corresponding electrical services in the
earth-filled causewvay surrounded by steel pilings, and
are retained by deadmen supports to tension bars.

There will be some discussion of this later
one, corrosion protection and the long-term viability of
this type of construction.

MR. CARBONs I would like to ask one question
similar to Dr. Mark's actually. Could you or Mr. Novak
or someon2 make any kind of comment on has there been
appreciably -- has it required appreciably less effort

on the staff's part to review this plant, in view of all
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the similarities with the Seguoyah plant?

MR. KENYCN: Well, sir, when the review
started on Watts Bar, we requested TVR to present a
comparison between Sequoyah and Watts Rare. In addition
to that, in many instances we used the same reviewer who
had worked on Segquoyah to look at the Watts Rar plant.
The reviewer, where he could, went back and reviewed the
comparison and --

ME. CARBON: I am sure he did that. My
gquestion is simply, do you have any feeling for how much
less effort it may have taken to review this plant than
the first one?

MR. XYENYON: Quantitatively, I couldn't give
you a good answver. The b2st response I could give you
is I do know in many instances there were -- in many
review branches they put less work into the review of
Watts Bar simply because they knew what was done on
Sequoyah and TVA said that their systems wvere identical
or essentially idantical, and that lessened the review
work done on it.

MR. CARBON: Fine, thank you.

¥R. EBERSOLE: Other questicns?

(No response.)

If not, you can proceed into the next topic

which is organization and management, and I believe Mr.
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Cottle will give that presentation.

MR. NOVAXK: T would like to add one comment.

I would say overall, the staff review effcrt was
comparable to Sequcyah. Realistically, if you look at
how long an application resides in the licensing
process there is a building factor. It is an
integration. And both Sequoyah and Watts Rar have
relatively long pariods of time in construction, and in
a sense, the licensing process was extended.

I think where there was no reason to go back
and do it over again, that was the course that was
followed. Just simply because of the difference in
time, certain areas were looked at perhaps in more
detail on Watts Bar than they wvere on Sequoyah. I think
ve continue to learn about plants from reviews. I don‘'t
think we will ever say that we won't learn anything
about it on the next one.

MR. CARBONs But to a first approximation or a
first best guess, it has taken about the same amount of
effort, not time but effort, for both plants?

MRE. NOVAK: That would be my judgment, yes.
¥MR. COTTLE: I am Bill Cottle, Flant
Superintenient at Watts Bar. I wculd i1ike to take these

next few minutes to go through just a very brief

summation 2f the experience reguirements or the
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experience that k2y members of my staff have at the
plant, and we will get back into the actual staffing
numbers that we touched on a little earlier.

(Slide-)

The key members -- and there is a handout, T
believe each one of you has. We “‘r-ied to break it down
to the individual, the position he holds and as I saiid,
I am Plant Superintendent. T have two assistant plant
superintendents; assistant superintendent for operations
ani enzin22ring, and an assistant superintendent for
maintenance. I am going tc have a third individual that
is almost 2n the same level as an assistant
superintendent that is a field services supervisors who
is responsible for refueling cutages and major
maintenanc2 outages at the unit.

I would like to go through just briefly the
background of those individuals and then focus on just
those other key poa>sitions that are directly in the line
of operation of the unit.

We have got it broken down to where we are
only really talking about either general fossile plant
experience or experience at a nuclear facility. TI have
about a total of 13 1/2 years experience in nuclear,
between nuclear Navy background, previous experience

with the Alabama Power Company and the startup of Farley
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Unit 1, the experience at Sequcyah nuclear plant prior
to coming to Watts Par as assistant superintendent for
operations and enjineering, and intertwined in there two
years experience with the ILE staff of the NRC as a
project inspector and resident inspector.

Of the 13 years' experience at the plant, I
guess if you broke it down between the two categories of
maybe pre-operational phase and training, it would be
about 7 years, and experience at an operating facility
about 6 years.

MR. MARK: Where do you cata2jorize your
experience with ILE? It doesn't scund either like
operating --

¥R. COTTLE: Most of my experience with the
ILE qgroup in Atlanta was as resident inspector involving
with startup of units. We classify that as operational
experience.

(Slide.)

Assisant superintendent in charge of =-- direct
charge of the operations of the engineering agroup has
some 10 years prior experience in the fossile field,
some 20 years'® experience in the nuclear field including
experimental gas cold reactor project in Browns Ferry
and Sequoyah projects. Most of this has been in a

pr2-operational and training zapacity. I would say
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probably 18 to 19 years in that capacity, and about a
year involved with the startup of Sequoyah unit, and ¥Mr.
Lewis does hold a senior reactor operator license at the
present time.

(Slide.)

Assistant plant superintendent in charge of
maintenance, Mr. Ed Ennis has about 13 years of fossile
experience, five years of applicable nuclear experience
all at Watts Par and all basically in the
pr2-operational phase. H2 has recently completed what
we would call the eguivalent of a cold license
certification course, meaning that training which wve
vould require prior to our certifying him to take an NRC
license exam on the Sequoyah facility.

(Slide.)

Field services supervisor, the individual whe
is primarily responsible for planning and scheduling and
conducting our major maintenance and refueling outages
has some 11 years of nuclear experience, including five
years in the nuclear Navy propulsion program. A
breakdown 2f his experience shows about six years pre-op
and trairing phase, and five years at an operating
facility.

(Slide.)

Operatiosons supervisor, that individual
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directly over the operations group, has some 15 years of
fossile experience with TVA, about 14 years acssociated
with the nuclear program at TVA including a significant
amount of time as the senior reactor operator at the
Browns Ferry facility. The breakdown of his nuclear
experience would be about 10 years pre-operational
testing phase, and four to five years in an operational

capacity, primarily at Browns Ferrye.
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(Slide.)

We have two assistant operations supervisors.
The first, Mr. Norman, has about seven years' experience
in our fossil operations, ten years' experience in
nﬁclear, and all of that ten years primarily in the
preoperational ani training capacity.

(Slide.)

The'sec:nj assistant operations supervisor,
Mr. Yarbrough, has some fifteen years of fossil
experience, about ten years of nuclear experience. Nr.
Yarbrough came to us as a shift engineer from feguoyah
and holds an SRO license on Sequoyah and was cne cf the
original shift engineers for the startup of initial
operation of the Sequoyah units.

Iﬁ addition, in the last kind of individual
background we®'d like to look at we have a special
projects supervisor or special projects coordinator that
is assign2d1 to assist the assistant plant supervisor of
plant engineering, Mr. Eckard. ¥r. Eckard has about 19
years of f)ssil plant experience, 11 years of nuclear
plant experience.

(Slide.)

Mr. Fckard? was previously the operations
supervisor at Segquoyah. He holds a license on the

Sequoyah unit and served as operations supervisor during
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the startup of th2 Sejusyah unitse.

(Slide.)

MR. CRARBON: Mr. Cottle, I am favorably
impressed by the experience that I see here of your
people. Just to understand where they came from and so
on, I guess they are all lona-term TVAR pecople except
yourself, is that correct?

¥MR. COTTLE: Except myself almost all of the
years' experience that we've talked about have been in
the TVR organization, yes, sir.

¥R. CARBON: Thank you.

MR. MARK: A mild gquestion. A number of
people that you displayed for us have had a part or
maybe even a largye part of their experience at Sequéyah
or Browns Ferry. Do you have to steal those guys from
Sejuoyah, >r does TVA assign them to Watts Bar? We are
very familiar with plants which have been in the spot
wvhere they have had to steal or lure their people from
somevhere else.

¥R. COTTLE: For the most the experience that
these individuals got at Segquoyah was while they véro in
fact assigned as Watts Bar individuals; but the
assistant plant superintendent for operations and
engineering was licensed on Segquoyah while he was

assignad to Watts Rar.
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MARK:

So it isn't so much a matter cf
assignment as --

MR. COTTLE: 1It's more of assignment and
trying to accomplish a transfer of experience and get
the benefit of the experience on the Sequoyah startup up
to Watts Bar.

PR. MARK: That's just what I was trying to
get a feeling for.

MR. COTTLEs Yes, sir.

(Slide.)

I'd 1ike to look at just our shift engineer
classification, and the shift engineer is synonymous, T
guess, with the NUREG terms of shift supervisor: our
lead individual on each shift. I won't go over all of
the individual statistics. Let me pcint out a couple of
wvhat I feel like are important aspects of the slide.

Six out of nine of our shift engineers have
either -- two of them have held a license on the 3Browns
Ferry units; T guess five have held a license on the
Sequoyah unit; four have held a license on the Seguoyah
unit, and they currently hold that license and are
staying current in the Sequoyah requalification
program. An additional superintendent does not hecld a
license on any of our units. However, he has a

significant Navy background.
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The last individual listed on the slide is Mr.
Jenkins. Yr. Jenkins has just ccme to us. He is
working as a shift engineer in a rather limited
capacity. We went out and got Mr. Jenkins because of
his extensive experience in fo5ssil plants and his
extensive 2xperience in the training of assistant unit
operators. He is at Watts Bar with the primary purpose
0f working with osur unit operators to get what T call a
common sense powerhouse approach towvards looking at the
equipment.

We are looking at our training program. We
are very comfcrtable with the basics of nuclear thecry
and the systems knowledre these individuals have. We
have identified some areas of weakness in just plain
checking ocut, running pieces of equipment, and
diagnosing problems with pieces of equipment. That is
what he will be primarily working on.

MR. MARK: Where do the people who we are
looking at here and hundreds of others, where do they
live? They don't live on the site. Do they live in
Knoxville or Chattanooga?

MR. COTTLEs Most of them live in several
smaller towns around the site -- Athens, Tennessee;
Sweetwvater, Dayton, Tennessee -- within a 20-mile radius

of the site basically.
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MP. MARXs Swveatwvater is a fine crossroads on
the highway.

(Laughter.)

MR. EBERSOLE: Mr. Cottle, I guess I don't
know what you mean by shift engineers. T take it it's
really an administrative title and not meant to imply ~--

MR. COTTLE: The shift engineer is an
administrative position tyre.

¥MR. EBERSCLE: It doesn't necessarily mean
you'll turn the shift over to an individual?

MR. CCTTLE: No, sir. We don't in fact have
our individual in the license training progranm.

MR. EBERSOLE: So that's really an
administrative title.

MR. COTTLE: We're trying to upgrade our
junior operations peoplee.

MR. EBERSOLE: On the other hand, are the
others functionally really shift enginesers?

MR. COTTLE: The others are functionally shift
engineers. The one exception to that would be Nr.
Pauley. W2 have a shift engineer position that ve
dedicate to operator license training, and he's
qualified for that, and he has considerable experience
at the Sequoyah plant, His job function primarily is

the overall direction and preparation of the license
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program, that part that we do on site.

MR. ERERSOLE: Mr. Cottle, who is your current
counterpart at Seguoyah down the rcad a little bit?

MRe COTTLE: The superintaniant at Sequoyah is
Chuck Mason.

MR. EBERSOLE: T se2. Thank you.

(Slide.)

MR. COTTLE: The next senior position cn our
operating snifts is assistant shift engineer. The
assistant shift engineer is that individual who wvould
hold a senior reactor operator license and would have
accountability for the operation of an assigned unit,
either Unit 1 or Unit 2.

We currently have 11. Out of those 11 we have
2 that holl a current reactor operator license on
Sequcyah. We will be upgrading them to senior reactor
operator. We have one individual who previously held a
reactor operator license on a Browns Ferry unit. All of
the remaining individuals either have in the very recent
past or w2 ar2 in the process of right now having those
individuals participate in the activities down at
Sequoyah, and a good number of them will be
participating. They have been reviewing the outage on
Segquoyah Unit 1.

(Slide.)

ALDERSON REPORTING COMPANY INC,

400 VIRGINIA AVE . S W WASHINGTON, D C. 20024 (202) 554-2345

294




10

1

12

13

15

16

17

18

19

20

21

22

25

So the last classification we will take a look
at is our unit operator classification. We currently
have 17 individuals, 2 of which hold a current reactor
operator license on Sequoyah and are continuing to
maintain the validity of that license.

Again, pretty much in the same light, all of
our unit operator -- and there will be candidates for
reactor operator licensing =-- either have participated
or will be participating in the activities at our
Sequoyah units.

(Slide.)

MR. MARK: Can you make just a comment about
your maint2nance people? Have they alsoc been drawn from
within the organization, knowing how to fix up a motor
and that sort of thing?

¥R. COTTLE: Most of our maintenance people do
have either previsus fossil experience, and in some
cases significant amounts of it, with TVA in the
practical maintenance application and/or a combination
of previous nuclear experience either at Browns Ferry or
Sequoyah.

We 4o have some of our key maintenance people
wvho have not spent a significant amount of time in an
operating nuclear unit, and those individuals, wve are

rotating those down to Sequoyah now and have been for

ALDERSON REPORTING COMPANY. INC,

400 VIRGINIA AVE  SW , WASHINGTON, D C. 20024 (202) 554-2345

295



10

1

12

13

14

15

16

17

18

19

20

21

22

3

24

25

296

the last several months, and they are actually going
down and serving in their counterpart positions at
Sequcyah either as group supervisor or to cover a
special project at Seguoyah.

MR. EBERSOLE: MAr. Cottle, I'd like to ask you
to give us your views. You're an ex-Navy man. I think
a lot of your experience was on submarines. These
plants in one view are sort of compromises between
having lots of pecp.le and lots of automation. My own
view of the Navy is they would have 1,000 men down at
Watts Par with a speaking tube to every valve and a man
standing by it.

(Laughter.)

I hear lots of comments from Navy people.
We've heard it from high guarters that we're too highly
automatad and w2 n224 more ani smarter people to run
these plants.

What's your own perspective view on the amount
of manning versus the amount of automation?

MR. COTTLE: I guess I might agree with the
Navy that we're t2¢ highly automated. Tf we're willing
to build plants with a factor of ten less output and
drop down to a hundred megawvatt plan, we wouli have very
little people and very little automation. You don't

accomplish a lot cf econony of scale doing that.
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On the primary plant I guess I would say I
feel very comfortable with the degree of automation and
limited amount of manning we have to place on the
primary plant. I do feel at times, primarily in the
supportiny ani se2-condary systems, that we lean a little
too much towards our automation phase, and at times we
have extra people to compensate for that. It may be
because of decsign problems, it may be because of lack of
operations, of individuals®' confidence in the design.

MR. EBERSOLE: Some long time ago we wvere
looking at the single failure criterion in the context
of its value for preventing spurious trips, not just for
a safety function but for preserving continuity of
operation.,

In reviewing the peripheral safety guestion
that it's better to have a safely running plant than to
throw it into shutdown, we diin't get very far with the
operating people to invoke coincidence requirements for
tripping functions. As a result, many of the plants
have places where you can find touch points. I'm sure
yours is no exception. You can go up and hit it with a
broom, and you can trip it out.

Do you ever look over the plant for such
operational weaknesses in this context and maybe provoke

a few arguments here and there sometimes that you'd
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rather not have those weak points?

MR. COTTLE: Yes, sir, we do. As you may be
awvare, we have made some significant changes on
secondary plant originated trips at the Saquoyah unit.
We're following thcose up at the Watts Bar unit with the
same type of changes.

Ne have identified, for example, a single
control fuse on the full flow condensate pclishing unit
at Segquoyvah where blowing a single fuse gives you a
trip. I proved that twice. We had two unit trips. %e
ion 't have the same condition today, and ve are
continually locking for that, both from the standpoint
of challenging the safety systems and from the

standpoint of good engineering practice and economics.

ME. EBERSOLE: What kind of staff do you have

that are running this sort of thing down?

MRe. COTTLE: It would re a combination of the

engineering positions of the station, primarily those
assigned both to the engineering results group and that
engineering support that's assigned to the maintenance
group.

MR. EBERSOLE: Do you pump any out of
Knoxville?

PR. COTTLE: VYes.

MR. EBERESOLE: Do you have them looking at
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that?

e« COTTLE: 1In Xnoxville we don't have a
formal program, and maybe someone els2 can maybe give ne
some help on this. We don't have a formal progranm.
There have been several instances when I was primarily
involvad at Sagquoyah that there was a motivating factor
and those types of items came out as a result of
engineering results.

MR. EBERSOLE: Have you done anythiny with the
turbine generator, the point at which the safety and
nonsafety systems merge, a trip results in a
multi-channal trip by necessity, so what you really have
is contact multiplication at the head; and a hydrometer
trip or something like that in a single configuration
can easily spuriously cut you off.

MR. COTTLE: Most of the improvements wve've
made along these lines have not been directly associated
with the turbine. They've been more associated at this
point in time with like inputs into the turbine trips,
seal water injection function on main feedwater pumps,
loss of both main feedwater pumps which gives the
turbine tripe. We're still one stage below basically
looking at that.

MR. EBERSOLE: I see.

MR. SHEWYONs Does that bring your discussicen
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to an end?

MR. COTTLEs Yes, sir, it does.

MR. MOELLER: Couldi I ask a gquestion? You
have a person who is chief of industrial and
radiological hyzizne branch that handles radiation
protection. Can you tell me his or her gualifications?

MR. COTTLE: No, sir, I can't right at the
moment. I can certainly get it for you. We were in the
process of accomplishing a reorganization in the area of
radiological hygiz2ne. Pravious to this time most of the
responsibility and direction of our in plant health
physics dosimetry/dose assessment program had been
handled out of Mussel Shoals, out of our department of
radiology. We transfer most of our functions into
Chattanooga nowe.

ME. MOELLER: Could you tell me the
qualifications of the top radiation protection progranm
at the plant site?

ME. COTTLE: I can give you a basic outline of
our plant health physicist's background. I don't have
the details with me right nowe.

MR. SHEWMON: +Would you get it before the day
is over?

¥R. COTTLE: Yes, sir.

MR. SHEWMON: Thank you.
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Any oth2r guestions?

¥R. EBERSOLEs Thank you, Mr. Cottle.

OQur next topic before our break is TVA nuclear
safety review staff function by ¥r. Harrison Culver.

MR. CULVERs I am Harrison Culver, the
director of the nuclear safety review staff.

Following TMI, TVA established a task force to
identify actions that could be taken to further
strengthen and improve their overall nuclear programse.
As an outgrowth of that study, a report was prepared,
ani a numbar of actions were identified that related to
design changes in the operating organization, changes in
the design organization. And the one action that I want
to talk about is the action to create the TVA nuclear
safety review staff.

What I want to 40 today is to give you some
idea about what our group is all abtout, the things that
we have been doing, and the direction we intend to go in
in the future.

(Slide.)

I believe you all got a handout, so please
don*t fail to look at your handouts.

The basic functions of our staff is shown on
this €first vu-graphe. In this vu-graph you can see that

the staff that I direct does have an involvement with
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all aspects of the TVA nuclear program. WwWe do get
involved t2 some extent at looking at design,
construction, operations, training, emergency
preparedness programs and the health physics progranme.
We get involved with some of the operational events at
tha site, we get involved with makinc investigations,
and ve also get involved with a program where we look at
employee concerns.

Now, as I get iato my descriptions, I will be
able to show how we have managed to touch upon a number
of these itenms.

(Slide.)

As a point of clarification, I would like to
make sure that it's understood that our group does not
replace ths functions that exist within the line
organizations. From time to time people like tc think
that we get involved with all the details at TVR, and
obviously when you see the number of people I‘'ve got,
it's not possible to jet involved with all the details.

So the key thing, our function is really to
monitor th2 overall activities at TVA, not to replace
the things that are assigned to the line organizations.
In some respects we are similar to the functions of the
IELF people or the NRR people. They look at certain

aspects of the design, they look at certain aspects of
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the operation, andi most of this is done on a sampling
program or on an 3udit basis.,

Now, in order to do these things, when I
joined the staff we had built up our staff. I believe
wvhen I joined the group in January of 1980 we had about
seven technical people. During the past two, twe and a
half years we have increased our staff to the point
where now we have roughly 21 technical people.

Now, in buildinag up the staff the two
objectives I had were to try to get as much independence
in our group as T could so that we could in fact go out
and look at the operations of TVA and make impartial
viewpoints on these things. At the same time, we
attempted to create a staff that was pretty much senior
level, pecple with a wide variety of backgrounds so that
we could in fact jet involved with these issues.

As you can see from the vu-graph, I think we
vere fairly successful. More than half of our staff has
come from the outside of TVA. We hava had people come
from DOE and NRC. Primarily these people were involved
with either the safety resview or audit activities. We
have had people come from other utilities where the
intent vas to bring in different perspectives from how
other people do things. At the same time, we attempted

to maintain some people from the TVA system, since ve
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felt like it was important that we have people who
understocd the system within TYR, and we tried to get
people out 2f the major parts of the system.

As you can see in that upper righthand corner,
ve have had some pecple from design, some pecple from
the construction organization, some from the nuke power
division, and one individual from the public safety.

Now I have given you some indication cf our
experience by indicating the distribution of ocur
people. It comes out to be, we have an overall average
of about 15 years of nuclear experience in our staff.

In that bottom set of data I indicate where
that experience primarily lies. Mainly because of the
emphasis that we have placed upon the audit and safety
reviev function, we do have people who are more oriented
towards th2 regulatory audit background as well as from
the operations aspect. We have enough people to look at
design and construction, and in those areas we have a
smaller amount of background.

(Slide.)

I would like to amplify a little bit now about
what we do. We make basically two types of reviews. We
make eithar what we call management reviews, which are
rather broad types of reviews, and we also make rather

specialized types of reviews which are on perhaps one
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specific area, ani these are much mor2 detailed.

In the past two and a half years this will
give you some indication of the types of thinas we've
gotten involved with. It also indicates the types of
subjects. In the first group I have indicated our
management reviews. I will say some more about these in
my next vu-graphs.

In our management reviews we have basically
7cne in and looked at the entire part of the
organization to see how that organization is set up to
function. 1In the first grouping IT've indicated that we
have in fact in the past two and a half years looked at
the office of powar in one of these reviews. We nade
two reviews in the cffice of engineering design
construction where we loocked at both the design process
and the construction process. As a part of that wve also
had a review of the purchasing part of the organization
so that w2 could in fact look at both the controls that
were established by TVE in design, as well as their
interface with purchasing.

We hai two specialized types of management
reviews, one that dealt in security and the other that
dealt with the juality assurance program. When we
reviewed the office of power, because of the integral

tieup between power and the health physics function, we
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also as a part of that review made an examination of the
office of health and safety.

Now, in the next group wher2 I talk about
specialized types of reviews, these were mostly reviews
that we did in the early part of 1980 before our staff
had attained the level of size that we have today. Most
of these were rather limited types of reviews in very
spacializ=21 areas.

From that you can see that we made more
reviews of operations than we did of design and
constructioson. Th2 primary reason we did that is that at
that point in time most of our experience was in that
areae.

There was also a time period where we wanted
to look at what was going on at Browns Ferry and
Sequoyah.

¥R. EBERSOLE: Ecfore you take that down,
there are some interecting characteristics about the
design construction bullet lists there. I look at it
ani of the sets you have I see one that I guess I can
associate, rather materialistic looks at physical
features of the plant.

As you well know -- I know your past history,
and I see evidence there of why that's there and others

are not.
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¥R. CULVERs Part of that is because of our
philosophy of what we're really tryin3y to 1o0.

MR. EBERSCLE: Would you, as a case in point
== I remember some issues in the earlier plants where wve
vere having difficulty ascertaining that the purge
valves for the containment probably wouldn't work and
that had to be investigated. The main steam isolation
valves also probably would not work without certain
stroke effactse.

Do you get involved in assessment of the
detailed mechanical aspects of such matters as that?

¥R. CULVER: We have only to a limited degree
up to this peoint.

YR. EBERSOLE: Do you anticipate extending
your scope up into> these matters?

MR. CULVER: 1I'll get to that a little Dbit
later.

MR. EBERSOLE: Okay.

MR. CULVERs When I jet through with telling
you about what we do now, I'll get into that a little
bi*t more.

MR. CARBON: Mr. Culver, before you leave
that, unless you are going to discuss it later, a
question about your review of the division of

purchasing. ¥Was that heavily directed at such things as
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teing sure that the procedures that purchasing £ollowed
would ensure that you were getting the equipment to the
right specifications, that nothing was falling between
the cracks, or what was the real aim there?

MR. CULVER: The basic concern we had or what
ve vere really looking for is that you come out of
design with a certain design intent. What we were
really looking for were controls that were imposed on
the whole process to make sure that you actually ended
up going to the va2ndors with the right information, and
then when things came back that you got what you had
ordered.

That whole thing, well, our whole review of
the design process, the construction process is really
directed towards =2xamining the programs to see if in
fact a program exists and that it is in fact followved so
that you will eni up getting what you hoped tc get.

Now, to get into it a little dit, as I show
you the vu-graphs I'll show ysu that.

MR. CARBON: My second juestion, have you
developred this review system strictly within TVA, or has
it come abosut in considerable part wnrking with other
organizations or INPO or somecne, or is it pretty much
totally independent?

¥R. CULVER: I guess a fair way to say it is

ALDERSON REPORTING COMPANY, INC
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when T initially gct started in this I, of course, had
my own ideas from my own backaoround where I had been
involved with the review business for some years pack in
AREC and DOE. At the same time, when I arcrived on my new
job I felt fortunate to have some pecple who had cone
from NRC who had already begun to 40 some of these
things. S22 I relied very heavily on both some of the
information that they had obtained while working within
NRT, and T had one individual in particular who had been
working on setting up a system of what they called their
PAT, P-A.T. Basically, that was a program where they
vere going to go in and look at performance evaluations.

I can show you -- in fact, my next vu-graph, I
think, shows you what we came up with.

(Slide.)

This particular slidie here demonstrates the
process that we go through. It really had its beginning
in the NRC. Of course, I am a firm believer if someone
has developed that looks pretty good, you might as wvell
use it.

This really came out of some of the work that
vas being done in I guess it was I&E in Washington. One
of the gentleman that was on my staff, Morris Fnglewood,
worked on this when he was up here in Washington. We

basically in principle use this type of a management
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evaluation tree when we g0 in and look at, for exanmple,
the office cof pover or the office of engineering design
ani construction,

We basically look at, first of all, do they
have a prograam in place to accomplish the functions that
we are talking about, and there are a specific number of
things we look at. We look both at that program all the
way from the top level, the corporate level all the way
1own to the site. That is the left branch of the tree.

Now, when we look at programs we're really
looking at the adequacy of the program as measured
against regulatory requirements, commitments you may
have in the safety analysis which may eventually get you
back to the ASME code standards and what not.

WNe look to see if the program is fair, if the
program is adequate. We look to see, beyond that, was
it being implemented. These other two merely indicate
that as you are 42ing this, you really like tc make sure
that the people who have to conduct the program are in
fact avare of the program. As a part of that, you have
to get involved with looking at qualification and
training of people.

We have basically followei that system in all
of our major reviews. In doing that we basically look

at each of these functional areas.
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(Slide.)

That is a vu-graph I put together when we
talked about 0OECD. The functional areas are basically
the same when we looked at operations. When we go out
and lock at thase reviews, we will in fact look at each
of these functional areas. We have a review report that
addresses each of these areas. By the nature of that
these revia2ws are very time consuming, and we spend a
lot of time on those revievs.

Before we go out on the review, for example,
ve may sp2nd up to> =-- ve spend 2 lot of time just on the
initial review in just pointing out the review and
figuring out exactly what we want to look at in each of
these areas.

Before we go out and review we in fact have in
our group all the procedures, administrative controls,
and our people will actually go through those so that
we're very familiar with them before we go out to make
the review.

We do that for tvo reasons. One is that you
really have a background to make a meaningful review,
and you need that to minimize the impact on the people
you are reviewing.

So we do in fact do that, and then ve will

issue a report on it.
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YR, EBERSOLE: Can I ask a gquestion? In the
time phasing of your activity you had ar active role in
tryina to ansnarl this terribl2 matter of the QA
program. Could you comment on your activities in that
period of time wh2n you straijhten2d out the
adninistrative 4isabilities present at that time?

We will have that as a separate topic, bdut I
thought while you were up here you could make a comment
on it.

MR. CULVERs We did get involved in loocking at
QA. I guess that came about about a year and a half
agc. It came about after, I believe it was after one of
the SALP reports came into TVA, and the general manager
asked us t> specifically look at TVA.

The truth of the matter is, and I pointed it
cut to him, in a sense ve had been looking at QA as a
part of looking at the overall organization, because
when we go in and look at these functional areas, we not
only look to se2 what the line organization is doing, we
1lsc look to see what the QA organization is doing.

So we had a head start on that, but we then
issued a report which specifically dealt with QA. It
dealt with things beyond these functional areas here.

We drew very heavily upon our reviews that we had

already made, but in our QR report we looked at such
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things as how the QA organization was in fact
orcanizeds the areas we had addressed, the degree of
fragmentation, th2 fact that the individual QR units
vere in different places in TVA,

MR. SHEWMCN: VYou've about taken up your
twenty minutes. Zould you get on with it?

(Slide.)

MR. CULVFR: Let me just show one more slide.
In the other session people were interested in well,
what are 42 going to be doing in the future. What I've
Shown here, I'1ll just guickly indicate that as ve get
more and wmore out of the types of reviews we have been
making, we will be getting more involved with these
types of activities which are more directed toward more
fundamental issues.

This happened to be a slide I pulled together
really from my budget, and this is the basic breakdown
on our activities.

MR. ETHFRINGTON: BR11 of your people are
located at TVA headguarters?

¥MR. CULVER: All of my people are in
Knoxville, vyes.

In my handecut I indicated how we handle our
reports ani our 42alings with the gensral manager and

the beoard, which is, I think, an important part of our
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programe.

MR. EBERSOLE: Questions for Mr. Culver?

(No response.)

ME

Ee EBERSOLE: Ten minutes we have schadule?l.

We will have a break, Mr. Chairman. A pretty short

recesse.

(Recess.)
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MR. SHEWMON: Jeff, I am told that the TVA
people have the information on the gualifications of the
health physicists, so we can take that first.

MR. EBERSOLE: If you don't mind.

MR. SHFWMON: Can w2 please guiet things
down.

Go aheai.

MR. COTTLE: The plant superintendent, Mr.
Ralph Beck, is my health physics supervisor at the
station. If I can just briefly cover Mr. Reck's
background. He has four years experience in the nuclear
navy program as an engineering laboratory technician in
the navy chemistry health physics aspect; two years
experience in the navy shipyard as a shift supervisor,
refueling and overhaul, outages; seven years exerience
in the naval shipyard as a lead technician on
callibration and dosimetry aspects of the health physics
program; and then six years experience with William and
Mary College as a health physics technician and a lead
health physicists for their space radiation effects
laboratory that they were conducting under the direction
of the NASA progranm.

He has been with TVA for three y2ars,
primarily at the watts Bar nuclear plant. And he is

currently participating in the activities down at
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Sequoyah and will participate during the porticn of the
refueling cutages.

MR. MOELLER: Thank you. That's goocd.

MR. SHEWFON: No question on level of
certification?

MER. YOFLLER: I'm sure he's working on it.

MR. EBERSOLE: You might notice by the length
of time, at least I regard this as a major topic, the
refueling problem. Certainly I am apprehensive to see
this enormous flow of deficiency reports and recognize
it's a continuing problem and will be throughout the
remainder of the system.

To me it's the most significant topic we have
on the board.

MR. EEASLEY: My name is Greg Beasley. I anm
manager of gquality assurance for TVA's Office of Design
and Construction.

Freguantly throughout the presentation, I may
refer to CEDC. That's the acronym for TVR*s Office of
Engineering Design and Construction.

I would first like to talk about the
identified problems in guality assurance. Prior tec 1980
ve did not identify any significant or unusual quality
assurance problems in the design and construction

program at Watts Bar. We did have the usual number
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' nonconformancas, the usual nonconmpliances that were

2 jdentified there,

3 During the 1980 time frame, our QA preoblems

4 came to light. 19381, 1982, there were several major

5 problems related to guality that arose. One of the

6 first that arose zoncerned our heating and ventilating

7 systenms.

8 In January 1980, a routine guality assurance
9 audit found that some aspects of the safety-related

10 heating, ventilating and air conditioning systems were
1 being installed without having a QAR program over the

2 jnstallation. Thare was corrective action, which

13 extended over a period of approximately six months.

14 dork was then resumed with a later

'S5 identification for more corrective action, and after a

16 period of about 3 year there was a confirmation of

17 action letter from Region II, and subsequent to that we
18 had a stop work order on this order which lasted for

19 several months. And after about 18 months after the

20 jdentification, we got the program back on track and

21 wyork was totally resumed on that and had the corrective
22 action implementation which has continued up until this
23 time.

24 On the identification of problems, one of the

25 second problems was a series of welding and weld
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inspection problams that aross. This problem was not
unique to the Watts Bar site. There was a task force
that addressed these generically for all TVR plants
under construction.

There were some problems that were identified
relative to> the transfer procasss wher2 we transfer
systems and equipment from the construction organization
to the opetatinq organization. And in one of these
processes while a system was being transferred, we vere
using some of the safety-related equipment to provide
flushing water, and in the course of this one of the
safety-related pumps was destroyed.

We did not have adegquate control over that
situation in the transfer process and the use of this.
So there was corrective action in that area.

We also found we had a fairly large number of
problems with our guality records. We did not have them
all together. We did not have the traceability to trace
some of the inspections through from front to back. We
still have corrective action going on in that particular
area.

Now, these are four major things which wve
identified which concerned us and which have gotten very
high visibility relative to our quality assurance

program. There is ancother factor which came into this,
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although not directly. Tn the 1981-1982 time frame, we

had extremely low morale at our construction project.

We had som2 major management changes there and we had a
significant manpower turnover. While this is not
directly related to quality, it does affect it. It does
affect traceability of records. It does address
application and use procedures.

Now, all these things put together indicates
that we just generally have a problem of management
control with our guality. It is a serious protlem. We
have tr2at24 it vary seriously. It has gotten high
visibility, which we think is proper.

Byt ve feel at this time we have identified
our own problems and we have our corrective action
moving, although it has been slow and difficult to get
it moving.

I would just now iike to address the steps we
have taken to correct this problem. As the usual case,
each identified deficiency or inadegquacy has had its
individual corrective action, and appropriate previous
vork has been reviewed to be sure that the previous work
vas adeguate.

We have had numerous changes in our quality
assurance procedures. Some of the procedures wvere

expanded and broken down into a series of procedures.
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Some of th2 proc=2iures were made more definitive with
the new requirements put in them. Some procedures have
additional acceptance criteria.

Now, all of this work in the guality area --
the procedure changes, the locking at the deficiencies,
and the looking back at the previous work ~- has
resulted in a lot of review, a lot of manpower, and much
more documentation.

Ir some cases we have actually zeroed our
records. That is, we just started over: total
reinspection, total new inspection records on pipe
location, pipe hangers. We actually went through this
process and went back to the plant and relocated
dimensionally all of the pipes, so that we had it right
to start with,

Now, the revork and the reinspection has
resulted in a very large number of nonconformances.
Many of th2se we 1id determine to be signiiicant on an
individual basis. Ve feel like we have a good progranm
of identifying nonconformances and we have a gocod low
threshold so that the problems do get identified.

On the current status of the quality progranm,
ve in the OEDC management feel like we have our guality
assurance program back cn track. We have some

corrective action which we are still in the process of
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defining. We havs even more corrective action where the
implementation is not complete. In some cases we are
reviewing t-ns of thousands of records, and this takes a
long time to go through and take and see that we have
each record and it was properly signed off, and this is
being done through an accountability program.

On the current status, one item was disturbing
to us. Just recently, Jjust within the past few weeks,
we discovered a breakdown in some of our seismic
analysis work. The corrective action for that is in the
process of being determined and being implemented. This
deficiency was defined on nonconformance reports by our
line organization and it was iuly reported *to Region
II.

In adiition to the work on =2ach individual
deficiency, in looking back at our program about a year
ago we became concerned that we may not be getting back
to our root causes. So we instituted 2 study to
determine what our root causes were for our quality
program. This was for all of OEDC, not just for the
Watts Bar plant.

We went through and identified some very basic
root causes and set about a program to correct those.
Just for information, some of the root causes concerned

attitude and approach towards our guality progranm. We
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have had corrective action in this area. We have given

the quality program nuch more attention and visibility
by our top management, and we feel we have seen a
turn-around in this attitude and approach to guality.

We founi that in some cases a lack of
definition of authority and responsibility had affected
our program, and not holding people accountable for
their responsibilities was affecting it. Tim2liness was
a big factor in the response to this corrective action.
We think this is 3 major thing. We think this is a very
difficult problem to deal with, but we felt that more
timely corrective action was important.

As I mentioned, in our procedures we found
that S50 percent of all our deficiencies had their root
cause in procedurss, either the people not following the
procedure or the procedure was not adequately
interpreted, or we didn*t have a procedure that
correctly cover2i thise.

So we have had a massive program going on on
procedures. All of these rcot causes are being
addressed across the office program. And while some of
them we will nct complete the action until the end of
the year, we feel ve have seen some changes in that.

And of course, some of these are going to result in

further changzs which will extand out into 1983 or even
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further.

One cf the major concerns when you have a
quality assurance problem such as we have hai at Watts
Bar is, have you found all the things that went wrong,
all the things that were not done correctly, all of the
deficiencies? This is of paramount concern in CEDC. I
think this is one2 of the concerns of our top management,
on2 of the concerns of Region II.

We in OEDC feel like we have basically
accomplished going out and ferreting out our problems.
There will be more NCR's as we go through the progranm,
but we don't feel that we have those in the program like
occurre2d ia ths 1982-83 time frame.

Now, as Mr. Culver mentioned, one of the
things that they had done is made two management reviews
of OEDC, one on the Pellefont project and one on the
Watts Bar project. The one on Watts Bar was recently
completed. They have a number of finiings azainst OEDC,
some of them against the design program, some of them
against th2 construction program, and some of them
against the guality program.

We are addressing each one of these findings
and forwarding that back to the nuclear safety review
staff and we will resolve these internally. We are in

the process of getting the NSRS report and there are
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responses we're making back to the findings they've had
forwarded to Region II and to NRR.

Now, as T said the NSRS review of Watts Bar
had a number of findings. We are instituting corrective
action for those. Th2y are continuinj concerns. We in
OEDC did not pick up any major new gquality issues there
and we did not conclude that we had not covered --
failed to find all the holes in our progranm.

Now, as part of this review of the VWatts Bar
program, NSES did make a recommendation for a further
independent review, a further independent review being
for the purpose of assuring TVARA management that Watts
Bar has been designed and constructed in accordance with
the requirements.

Now, in some meetings with Region II,
specifically a meeting at the site back on February the
18th, a meeting with NRR where Region II was present,
and in a routine inspection in Knoxville in late June,
in all three of these meetings Region II recommended
further iniepesnient verification that the plant had been
constructed in accordance with design.

Now, we in OEDC are in the process of
arranging for this independent review. It will be done
by an independent organization, that is an organization

outside TVA, an organization that d0oes not have a major
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dependence upon TVR for their resources. The objective
of this independent review will be to enable TVA, TVA
top management, to reach a conclusion that Watts Bar bhas
been designed and constructed in accordance with the
license application and the license commitmentse.

The review by this independent organization
will be available to NRC =-- their findings, their work
-- without any sanitization by TVR. The review will be,
as Mr. Ebersole mentioned, a vertical slice. It will be
on some safety-related featur2 and it will be broad
enough to cover most of the disciplines that go into the
design of the system =-- the ma2chanical, the fluid
discipline, the electrical and control discipline, the
structural, seismic. And it will have some interfaces
with the other programs, like our NSSS.

This indepenient reviever will basically look
at the deva2lopma2at of <h2 d2sign details, will look at
the calculations and analyses that are necessary to
support these design details, and in the develcpment of
the information that is given to the Division of
Construction to construct the plant. They will also
look at the construction up to the point of the transfer
of the systemes and equipment to the operations
organization.

The independent review will recognize the
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vintage of some 0f the requirements. It was mentioned
earlier that our construction permit dates back to early
1973, We've been at it for about 9-1/2 years. So sonme
of the requirements are vintage requirements and the
review will recognize that, that we will not be
revieving against the current state of the art in
regulation.

Now, from this review we anticipate that our
TVA corporate management will be able to look at that,
to look at the NSRS reviaws that have been made of our
pregram, plus the internal reviews that we have had, to
reach satisfactory conclusions relative to Watts Far.

I would like to brisfly compare the guality
praogram and the quality situation at Watts Bar with that
of our other TVA plants. Fxcept for the cases that I
mentioned earlier and some related cases, we find no
reason to think that Watts Par is significantly
different from our other nuclear plants. Specifically,
the heating and vent problem was unigue to Watts Bar.

'he morale factor -- well, morale was
difficult to judge and be objective about, and we can't
guantify it, but we fezel that the morale problem was
basically unigque to Watts Bar and much of our management
con*trol was there.

Some of the root causes, as I mentioned, vere
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program-wide, but overall we didn't find Watts Bar being
that different. B!1lso, we did a detailed comparison of
our N3RS report on Belefont to our comparison of the
report on Watts Bar., Of course, there were some things
that had happened in the time period between those. And
we didn't find anything in the NSRS report that made
Watts Bar significantly different from our PRelefont
plant.

We have had a very large number of
nonconformance reports. As T mentioned, we feel we have
a low threshold for this. And in rectifying some of
these problems that we have had, we have issued a large
number of NCR's., Rith respect to one bulletin, there
vas something in the range of S0 or 60. I believe there
were over 70 NCR*'s written relative to the heating,
ventilating and air conditioning problem getting it back
on tracke.

MR. KERR: What 40 you mean by having a low
threshold for them?

MR. BEASLEY: A situation comes up and you can
write an NCR for this and make it significant, and it
gets reviewed by management and gets reportable. We
find that we report things, that we have a low threshold
for making items csignificant and making thenm

reportable. This is part of cur TVA policy.
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MR, XERR: I heard the use of the term "low
threshold.” I don't know what it means. Fow do you
juige a2 low threshold?

MR. BEASLEY: Well, I think by just taking and
comparing wvhat we report from what ve see repcrted on
other plants, other TVA plants and other
organizations®.

¥R. SIESS: That doesn't prove anything. You
might just be doing a poorer job than anybody else.

MR. BEASLEY: Well, the point is that we don't
feel that comparing numbers of NCR's is a valid basis
for comparison at the plant.

MR. EBERSOLEs I take it you mean you report
items that might be considered marginal?

MR. BEASLEY: That's correct. If it's
marginal we compare it.

MR, SIESS: Marginal by whom, and in
comparison to what? Could you give us an example of an
NCR that you think probably wouldn't be reported by
somecne else?

MR. BEASLEY: I don't have any specific
examples in mind. I can probably think of one. TIf you
look at the bases for reportability, the use of the word
"significant,” it is used several timss. 1In one

person's judgment it may not be significant; in another
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We have had problems, and the point I was
trying to make was that vwe den't consider the number of
NCR's important. We consider the problems we have with
the program what was important, and we did have
problems, there was no question there.

MR. ¥YERRs Well, I could convince myself that
a1 large nunber of NCR's were good. It means that people
vho are responsible are on their tces. Do you look at
NCR's as bad?

MR. BEASLEY: VNo, sir, I don't. Well, they're
good and bad. Tf you have problems they're lad, bdbut
it*s good when ysu confess them and report them.

¥R. XERRs I like that language. It scunds
like you've got religion.

(Laughter.)

MR. BEASLEY: We have been aproaching our
quality program with a religious approach. We feel that
it has to be som2thiny instilled. Cur manager of our
office has repeatedly told our office that in the
quality program everybody has to believe in it,
everybody has to carry it out.

It's just like he refers to industrial
safety. You can have -- 3 few people can foul it up.

So we've been trying to get everybody on board.
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YR. EBERSCLE: Would you say the number of
these reports reflects the intensity of the review
process?

MR. BEASLEY: I think that's fair, yes.

MR. SIESSs Well, I don't quite understand. I
guess one way I could look at it, a large number of
NCR's would indicate ycu have a very effective QC/QA
program,

MR. BEASLEY: Yes.

MR. SIESS: It might also indicate you have 2
lousy construction program. If there have been a lot of
nonconformances, deficiencies in constructicn, I guess
even a poor QAR program could pick up a lot of NCR's.

MR. BEASLEY: That's correct.

MR. SIESSs So it's a relative thing, and I
don®t see how you could draw any conclusion regarding
quality of the plant as opposed to the guality of the QA
program from the number of NCR's.

Could you give us an example of, one or twe
examplaes of the actual deficiencies in design or
construction that have been discovered at the Watts Bar
plant?

MR. EBERSOLE: Let me offer one. The one that
struck me as being particularly bad was the progressive

installation of hangers on emtedded plants up to,
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vith no integration of the lcocads as they proceeded
compared against the ultimate strength.

MR. SIESS: These are the steel plates cast
into the walls for attaching things tec? They have those
at Watts Bar?

¥MR. EEASLEY: Yes.

MR, EBERSOLE: People vere hanging things on
these indiscriminately. There was no definition of the
ultimate hanger load that could be put on them. I
wondered when I read it, is there any real kncwledge as
to how many embedment tie rods there are back in the
concrete which really maintain the security 2f the
concrete.

MR. SIESS:s If that's not shown on the
draving, that's a more serious deficiency than you
cite.

MR. EBERSOLE: My questicn is, even though
they're shown on the drawvings, do these exist in fact?

MR. SIESS: On one of the plants they use
bolts, and you can see them on the other side of the
wall.

¥R. EBERSOLE: That's gocd evidence.

MR. WARD: Was that an example of a low

threshold?
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ME. EBERSOLE: T thought this wasn't a low
threshold. T thought it was a high threshold.

Can you give us another gool example?

ME. BEASLEY: I think that's a gocd example.

Larry?

MR. YILLS: We might have a couple of examples
here. Joha Faulston might have a couple of examples on
the NCR's, where we think we have a rather low threshold
type item.

MR. REASLEY: By wvay of introduction while
he*'s getting the mike, John Raulston is the chief
nuclear enjineer for the Division of Design, and his
organization handles the actual reporting of these itenms
to Region II.

MR. RAULSTON: I guess one of the classic
examples of an NCR, that I don't know whether it was
reported or not but it was deemed significant, was where
ve had written an earlier NCR anrd in the corrective
action defined certain milestones that had to be met and
ve failed to meet one of those milestones by, I believe
it was, two days, and we wrote an NCR on that failure to
meet the milestone and deemed that one to be
significant, vhich meant it vas evaluated for
ceportabilitye.

I kind of feel that's a low threshold of a
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writing of an NCR. But that®s a fairly common practice
in the design organization. I‘'ve talked to other
architect-engineer firms on the subject and I think by
comparison with their programs I think ours is guite
good and we have a low threshold.

MR. SHEWMONs Fine. Go on.

MR. EEASLEY: When ve had --

MR. STIESS: Let me follow up just a minute on
the example that ¥r., Fbersole gave me. Can anyone tell
me whether they have followed up on that problem and
found instances where the integrity of those anchors are
actually 12€ficia2nt because of that practice? T admit it
was a bad practice. I'm wondering now whether it led to
a safety issue.

MR. BEASLEY: Ralph Pierce, the OEDC manager
for the Watts Par project. He's manager over design and
construction. e might want to responi.

MR. PIERCE; We have made a follow-up on all
of the embedded plates. We are looking at the locadings
on the embedded plates, and we have looked at some of
the vorst loadings that we had and 1id a sampling, and I
think the number was 60 of the worst cases of embedded
plates.

And ve found only one plate that was

marginally overloaded in this whole review, and this was
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reported to OILE in Atlanta, and that's all we found in
this review. We are continuing with the program cof
better ke2piny up with th2 loading on embedded plates.

MR. SIESS: Thank you.

MR, EBERSOLE: May I ask a guestion in this
connection? When ycu're dealing with something like
that, there are tJo areas I find difficulty imagining
how you proceed. Do you take it for granted that what
yon saw in the construction drawving was actually
realized, that the embedment was not just a sclid steel
plate but it had other attachments thereto and those
vere in fact put on?

¥R. PIERCE: Yes. We have our documentation
program on the construction site, which we have the QA
records, the accountability records of these inspections
of the emb2dments: the number of studs that were on
this, that they did meet the design requirements, that

they ar2 in that location and that these records are

complete.

MR. EBERSOLE: You have the records of the
embedments?

MR. PIERCE: We have paper records of
everything.

MR. EBERSOLE: The other question is, if I

have a highly responsible weld, perhaps in the raw
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service water system, and I don't have any paper on it,

how in the world 4o I accommodate myself to this
situation, knowing that the quality of that weld is
procedurally independent and there's no way to test
wvhether it's any gjood or not?

MR. PIERCEs Are you saying a
pressure-retaining weld?

MR. EBERSOLE: VYes.

MR. PIEXCEs Are you talking about ASME
Section 3? We have all these records on the inspection
of these?

MR. EBERSOLFs Ycu don't have any problem with
other structural members other than piping?

MR. PIERCEs Structural members?

MR. EBERSOLE: Yes. Do you have adequate wveld
records on all of those?

MR. PIERCE: Yes, we do. Cable tray supports,
you naae it, hangers; we have complete records on it.
Documentation right now on Watts Bar amounts to
something like 360,000 separate records.

MR. EBERSOLEs Thank you.

MR. MOELLER: Excuse me. You have of course
told about your QA program and the problems and your
efforts to correct tham. Now, I understani that INPO is

teviewing or has reviewed your QA program. Is their
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MR, BEASLEY: 1INPO has a new crganization
looking at design and construction which is in the
process. TVA is participating in and supporting that
program. We have had some people working with the
steering policy group on that. We hai people weorking
with INPO in setting up the criteria by which they
avaluate, gnd we have had two people spending full time
in the evaluation teanm.

The brackets for the INPO reviews cover plants
that are at least 20 percent and not yet up to the 80
percent point. Watts Bar we figure is too far along to
30 through th2 INPO raviswe. It's mainly looking at and
evaluating the program.

We are doing a self-evaluation on our Belefont
plant. But the program we have with ourselves, with the
nuclear safety review staff and with the independent
review, we think will be better than 3oin:z through the
INPO evaluation.

MR. MOELLEPRs Well, the SER prepared by the
Staff says at the top of page 1-6: "The Applicant has
proposed to have INPO perform an independent audit of
Watts Bar design and construction program befcre fuel
loading. The Staff has not yet determined the

acceptability of this proposal.”
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That doesn't =--

¥R. PEASLEY: 1I'm sorry, I can't address
that.

ME. FAULSTON: This is John Raulston.

I think that refers to about an Rpril 26th
me2ting we had with the Staff, where at that time we
vere suggesting that perhaps the INPC review progranm
would be a suitable type of review to do on the Watts
Bar units. We have since, in discussions with INPO,
decided that that was not appropriate.

MR. MOELLER: Well, again on page 1-11 in the
SER, where it has "Summary of principal reviev matters,”
it says that -- well, it says: "TVA's QA program for
the operation of the facility is a principal review
matter.” But I guess it doesn't say there that you are
depending on INPO.

So the SER on 1-6, it's not =-- I‘'ve read it
vrong or it's not right or what?

MR. BEASLEY: The review by INPO -~

MR. MOELLER: Let me ask the Staff,

MR. KENYON: I'm Tom Kenyon, project manager.

The item on page 1-6 was in reference to the
April meeting with TVA. At that time thay hadi indicated
they wanted -- they were considering using the INPO

program.
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MR. MOELLER:s But it's changed?

MR. KENYONs: Since then it's changed, and wve
didn't have time to take it out of the SER.

MR. MOELLERs All right.

MR. EBERSCLE: Go ahead.

MR. BEASLEY: Okay. I'd like to go back and
summarize. We have had our major gquality problenms.
Their roots began prior to 1980. We began finding them
out, getting on top of them in 1980. And we now feel
very go24 about our Watts PBar plant. We feel good about
the design. We feel we have an excellent design. We
feel good about our hardware.

When we were going through our root causes and
locking at the major problems back in 1981, we found
that in general we had very good work; we just had
trouble assuring that work. WNe had other problems with
management control relative to QA, the transfer of
design information in the field --

MR. XKERR: Excuse me. What does it mean, you
are sure you have good work but you have trouble
assuring the work?

MR. BEASLEY: We fe=2l comfortabls when we look
at our work that we have had good workmanship going in.
Looking at the plants, the things that we have had to

correct after we identify problems, we go back through,
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ve feel like we have had a very go0od recori there.

MR. EEERSOLE: My impression, Bill, is what he
means is this -- correct me if I'm wrong =-- that he's
found good work where he looked at it, where there was
absence of the paper record. Is that correct?

MR. BEASLEY: That's basically correact.
Overall we feel good about the work. You can see good
workmanship. You can see things go around. And ve see
evidence of good workmanship in many of the things we
look at.

MR. SHEWMON: We get the point. ¥hy don't you
30 on with your summarcy.

MR. BEASLEY: Okay, I think I was basically
through with ths2 summary.

On cur guality problems, we're confident that
vhen we complete the corrective actions and based on
completing the corrective actions for the nuclear safety
review staff, completing action on the items that Region
ITI has identified, ve are confident that our independent
review will verify that we do have a good desiqgn, a good
construction, and our quality program will be such that

we will have an ajeguate plante.
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MR. EBERSCLEs Thank you. The next topic we
have is =--

MR. MOELLER: Could I ask, T think this is an
appropriat2 place to ask it. I am again reading in the
SER on pages 1-8 and 1-9., On 1-8 it gives the total
reactor codlant flow rate. We are talking about design
here. I think the numbers are wrong. It says
14,300,000, or 14,030,000 pounds per hour. I think it
means 140 million. But then, it has Saguoyah and Watts
Bar and ¥cSuire all about the same. And yet, on page
1-9 where it gives the reactor coclant pump flow rates,
there is a significant difference between Sequoyah and
Watts Bar.

Why is that? Why can you use different pumps
to pump the same pounds per hour but a whole lot less
gallons per minute?

MR. BEASLEY: Larry, can scmeone pick up on
that?

MR. MOELLER: Do you have the SER, page 1-8
and 1-9, and then, on the same question, like on page
4-21, when you talk about the same -- or, when the staff
talks about it, I presume they took these numbers from
your safety analysis report. On 4-21 the flow rates are
totally different than those or 1-8.

MR. XKERR: It is possible that =--
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MR. NOVAK: Perhaps the staff needs a QF
programe.

MR. XERR: ¥y experience would indicate that
it is possible that something from a previous SER --
that the word “processor”™ indicates the computer might
have stuck in a flow rate from Grand Gulf SER
inadvertently.

(Laughter.)

MRe MOELLER: They zould look this up and tell
me later.

¥R. SHEWMON: Fine.

¥R. MOELLER: Do you follow on page 4-21 are
not the same on page 1-8, and the gallons per minute on
1-9 do not correspond at all with the flow rates in
pounds per houre.

MR. SHEV¥ON: Are you Mr. Williams? Please
come on up.

MR. EBERSOLE: The next topic is the margin of
safety above SSE. I think there is a growing
realization that the assianment of the SSE is, to any
extent, somewhat arbitrary. And if one wants to feel
varm about whethar plant will really survive a safe
shutdown earthquake, we have to have some feeling for
ths range 9f margins that must effect 3 safe shutdown.

This really has led to this topic here, and
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(Slide.)

MR. WILLIRMS: I am John Williams, Pivision of
Engineeriny Design, Supervisor of the Component
Qualification Section. All safety-related eleétrical
and mechanical eguipment has been gualified to levels
vhich envelope conditions defined for its as-installed
configuration.

TVA's ejuipment seismic gualification program
is in full compliance with NRC and industrial
recommend2i proceiures, guides, codes and standards and
gocd engineering practice.

Our construction permit was granted in January
of 1973. We have gone back and updated the
qualification methods to comply with IFEE 344-75. As a
matter of fact, our seismic gualification instructions
to vendors which were made a part of our equipment
specifications included draft versions of 344-7S.

de alsc were looking ahead to expedite
licensing for Watts Bar and included operability
rejuirsments for active pumps and valves to comply with
Reg Guide 1.4A. This included going back and working
with Westinghouse for their scope of supply and their
nuclea st2am supply system for both the seismic

qualification and also, the operability assurance.
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Equipment gualification repcrts provide a
conservative demonstration that the egquipment is capable
of withstanding its prescribed seismic conditions. The
current philosophy regarding seismic qualification
throughout the industry -- and TVA's program is typical
-=- does not reguire that the effort be extended to
determine how much better the equipment is than it needs
to be, nor does the qualification data lend itself to
the extraction of such information.

The seismic qualification program, as we know
it, cannot be transformed into an equipment reliability
precgram. Re-evaluation effort would provide indications
of margins of conservatism in gualification of specific
items 5f ejuipmant.

(Slide.)

MR. SHEWMON: Sir, are you reading from
something I have?

¥R. WILLIAMS: I hope so.

¥R. SHEWMON: If I understand what you just
told me, you saii that it is very difficult, from the
gqualification test, to tell what margins are. Now, with
regard to reliability I would grant that, but I would
hope that if you have to have a piece of equipment that
will cope with an acceleration of 19 that you don't guit

at 1g, instead of =seeing whether it might take 2g. Can
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you help me?

MR, WILLIAMS: The effort you have referred to
would te more in a fragility test. Eguipment is
qualified both by test and analysis.

MR. SHEWMON: Yes.

MR. WILLIAMS: If it fits the analysis
criteria, of course. Typically, equipment is qualified
so that the test response spectra envelopes the required
response spectra. So that if you have some margin
between these, you can evaluate that. But unless you go
into a frajgility test program, you do not have what you
referred to.

MR. SHEWMON: You don't have reliability.

MR. WILLIAKS: You don't have the requirement
tc go until the eguipment breaks, as you would in a
fragility test.

MR. SHEWMONs: I know that, but how far do you
go?

MR. WILLIAMS: The instructions are in the
industry guides, which require that you, in the case of
a test, that the test response spectra envelopes the
regquired response spectra.

MR. SHEWMON: So someone will do a different
test on evary piece of equipment they ship, doing just

what they have to for a plant with the lowvest design
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base SSE, and testing a little bit higher for that which
has a higher SSE?

MR, WILLIAMS: Well, this is typically true.
And most of our effort is evaluating previous test
equipment to satisfy tha TVA requirements.

MR. SHEWMON: So you don't do the test and
tell them to test as low as they possibly can? fomeone
has already done a test that should bracket things?

MR. WILLIAMS:s That is correct.

¥P. SHEWAON: So indeed, if you read what the
person who did the test provided for data, it may wvell
tell you something cof the margins, would it not?

MR. WILLIAMS: It would if it is qualified to
a higher response spectra than is required for your
appliation.

MR. SHEWMON: What is the SSE for your plant?

MR. WILLIAMS: The ground input motion is .18g.

MR. SHEWMCN: That is not too exciting, given
vhat goes cn in this country. Do you know how often the
equipment you have was tested to higher levels than what
you needed in your pacticular location?

MR. WILLIAMS: Not exactly.

MR. SHEWMON: Usually they 1id go higher, or
usually you had to call them up and ask them to have

things regualifieid to meet your specs?
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¥R. WILLIAMS: The equipment that we purchased
is qualified to meet our specificationse.

MR. SHEYYON: But you don't even ingquire about
whether it is qualified to meet more? Is that what you
are saying?

MR. WILLIAMS: That is correct.

MR. SEEWMON: But you could find out if you
asked, because they sell the same equipment to plants
with larger SSFs.

MRe WILLIAMS: Sometimes you have to pay them
extra for this infcrmation, and there are, of course,
generic programs to compare jualification at other
plants. Of course, we have a unique opportunity in
looking at eguipment that is qualified for seven
different plants for progressively increasing seismic
environments.

MR. SHEWMON: Thank you.

MR. SIESS: Paul, could I help you a bit?

MR. WILLIAMS: Another feature of the NSSS
supplier =--

YR. SIESS: Excuse me. Could yocu put up your
third slida2?

(Slide.)

The one that says "minimum factors of

conservatism of Browns Ferry 2quipment.” Was the 250
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volt DC circuit breaker board qualified by tests?

MR. WILLIAMS: Yes.

MR. SIESS: Then can I conclude for breaker
trip, it was gualified to an acceleration of 5.45 or
some value higher, or is all of that 5.45 in the FRs and
FRe?

MR. WILLIAMS: I am not prepared to answer
that.

MR. SIESS:s FRs says structure response
factor, which is test response over actual response. It
looks to me like some part of that margin is the ratio
of a test acceleration to actual. I don't really know
what "to actual”™ -- I don't r2ally knov what the words
mean. But this is a specific example of the types Dr.
Shawmon is askin about. I thought that would help.

MR. WILLTIAMS: That is correct, but he was
asking for a general idea.

MR. SHEWMON: I was askinoc for the specific
vords you used, and I don't have a copy of what you are
reading. But gjo back and read it and I will pay
attention,

MR. SIESS: I had the same guestion, Paul.

The NSSS supplied equipment -- TVA, as you
pointed out, has relatively low seismic. For all the

equipment that was gualified by test by Westinghouse,
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you are gualifi2d to much higher levels than are
reguired for the TVA plant. It is probably somewhere
1.5 and 2.

MR. SHEWMON: That would be my impression, but
that is not the impression I get from the presentation.
Please go one. It is just the viewgraphs, it not what
you are reading.

(Slide.)

MR. WILLIAMS:s To address the seismic margin
of conservatism, the Sequoyah nuclear plant has Jjust
undergone a re-evaluation of equipment gqualified against
the higher seismic levels of the site-specific spectra,
and it demonstrat2d that the jualification had been
accomplished with a factor of conservatism of at least
1.5,

In other words, the equipment and structures
were re-evaluated to a higher level seismic input by a
factor of 1 1/2. The equipment, structures, piping vere
shown to be adeguate for this new site-specific
spactra. So that demonstrates a conservatism of at
least 1.5, So I am saying that that isn't a minimum,
but it has been shown that it at least has a factor of 1
1/2.

MR. SHEWMON: Did the staff change your SSE by

1 1727 1Is that it?
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MR. WILLIAMS: We were required to lcocck at the
84 percentile seismic event,.

¥R, SIESS: Yes, it got changed. I fornget
whether it was 1 1/2, but it got changed.

KR. WILLIAMS: That is what it represented.

The Prowns Ferry nuclear plant has just

undergone a probabilistic risk assessment study which

included the consideration of equipment gqualification.
The study found that most equipment reflects large
margins of conservatisms beyond the prescribed seismic
conditions. The weakest link is relay chatter in the
electrical equipment.

The Watts Bar nuclear plant will undergo a
similar study, ani1 the current sch2iule has a target
completion day of Xay of 1984,

To address the results, =--

MR. EBERSOLE: May I address the relay
chatter? One might address -- if that is the veakest
link, then one might consider fixing it. 3So wve inquired
at the subcommittee meeting what was the consequence of
relay chattar. And I will pass on the answer, as I
understand it, to the full committee here.

We were told by the electrical people that
vhatever the relay chatter did, it did not reflect a

terminally ruined set of electrical apparatus. That
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they could go back anl ress2t, by manual or other reans,
and therefore, relay chatter should nct be considered in
the light 2f brokzsn machinery beyond recovery. Does
anybody want to comment?

MR. SIESS: Does it do something when it
chatters? Does it open or close components?

MR. EBRERSOLEs T am sure it creates a variety
of transients. I take it that TVA has stated that those
transients are damage of no permanent significance so
that you cannot reset the plant and realign it and
continue on your shutdown process. Am I correct? Would
one of the electrical people comment on this? I have a
little difficulty believing that you can start motors in
succession within the period of a few seconds without
getting a little trouble here and there.

MR. LFE: My name is Ron Lee, Electrical
Engineering Branch. The testimony that was given
Tuesday was as you stated. T really can't add anything
further than that, except it was stated that we could.
When you reset the equipment it would not be damaged and
ve could ra2cover from that.

MR. EBERSCLE: The chattering relay will send
contradictory signals to equipment. It will not be in
coordination.

MR. SHEWMON: But then, the wave doesn't

ALDERSON REPORTING COMPANY, INC,
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continue, and the next time you try, presumably it will
work.

MR, EBERSOLE: A momentary impulse can close
and seal in a function which you would rather not have
occur. Is that a complex investigation, may I ask TVA?
Is a relay chatter investigation -- do you really do an
intensive investigation of the ultimate potential relay
chatter considering s2al-in functions and contradictory
functions? It sounds like an extensive problem.

MR. WILLIAMS: Mr. Fbersole, we 10 that when
ve note this in the seismic qualification report. We
ask the electrical people to 2valuate the operability or
the acceptability of the relay chatter, and in this
case, it was indicated Tuesday that it does not cause
failure of latching which cccurred at a factor of 5.45,
as the failure.

MR. EBERSOLE: 1Is there a summary report that
might be titled the effect of relay chatter,
uncoordinated relay chatter in the Watts Bar plant?

¥2, SIESS: As a transient, not as permanently
disabling equipment.

MR. LEE: Not to my knowledge.

MR. EBERSOLE: Where is this information
buried, that you can tolerate relay chatter without

serious permanent effect? It sounis like it has a
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degree of casualness about it that may be inappropriate.

MR. WARD: Could I understand something here?
You are not saying that at the design basis, your .18
earthquake, that you are getting relay chatter? You say
as you go to higher seismic lcoadings, that is the first
thing that you have? I don‘'t know =--

MR. SIESS: Dave, that figure up there says
thzy have a3 factor of 1.4, taking into account three
conservatisms. So I don't know what the range is.

MR. WARDPs I think it is cobvious that they
don't have all seismic safety margins defined; nobody
ioes.

MR. SHEWMON: We have a presentation.

MR. EBERSOLEs We are doing pretty good on
schedule, Paul.

MR. SHEWMON: I would like to keep it that way.

MR. EBERSOLE: Before we drop this, the staff
would like to say something, and I wish th2y would,
about the generic aspects of the problenm.

MR. NOVAKs I would only point out prior to
the licensing of the Trojan nuclear plant there was a
substantial amount of review done on electrical
components specifically with regard to chattering
effects on electrical equipment. It was done moustly

around th2 nuclear steam supply system equipment, and
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the resolution was well defined.

I don't want to try to speculate on that, but
I 20 know that because of the seismic design
requirements placed on that facility sort of late in the
design a guestion arose as to wheth2ar thoss components
would, in fact, perform acceptably. They would induce
transients That was clearly one of the things that
would happ=2ne.

Rut the emphasis wvwas could you accomplish a
safe shutdown, and the answer was yes.

ER. BUSELL: George Buswell from
Westinghoussz. T would just like to confirm Mr. Novak's
statement, As far as my memory goes, we only ended up
changing our relays on protection systems for two or
maybe three peices of seismic qualified egquipment.
Protection systems for Westinghouse for this level of
plant 4o not have a relay chatter problem at all.

¥R. EBERSOLE: Thank you, let's carry one.

MR. WILLIAMS: Okay. Continuing on the Browns
Ferry equipment, the reactor pressure vessel internals,
the factor of conservatism 2.45; diesel generator
transformer, diesel generators 2 1/2, transformers 2.8
-- no, I am sorry, I am off a line here. The contr-1l
rod drive housing, 3.85; all other equipment, larger

marginse.
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(Slide.)

There are several generic programs underwvay to
address seismic margins of conservatism. I am sure you
are familiar with the seismic safety margins research
pragram unizrway under the direction of Lawrence
Livermore Labs.

I pulled a gquote out which I like, "An
important observation is that most mechanical and
electrical equipment is inherently rugged and will
survive acceleration levels far in excess of building
responses associated with the safe shutdown earthgquake.”

Another generic program is the seismic design
margins of pumps, valvaes and piping fluid system
components, sponsored by the NRC, done by ¥r. Everett
Rodenbaum. It was written by Mr. Butterworth. The
Watts Par plant is in a lov seismic area relative to
other plants, and the numbers that you see are
representative of the margin of conservatism that the
Watts Bar equipment would have.

(Slide.)

From the first program, the minimum fragility

values of Zion, the factors of conservatism -- and

remember the other slide which had the definition -- the

125 velt AC distribution panel, the factor of

conservatism is 3 1/2; servica water pumps, 3.7; 4000
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160-volt switchgear, 4.2; other equipment, larger.

MR. SHEWMON: Sir, were those by test or by
calculation?

MR. WILLIAMS: The 125-volt AC distribution
panel and the 4000 160-volt switchgear would be by test,
together with the other factors. The test is only one
part of it. The service water pumps would be by
analysis.

MR. SHEWMCN: I guess it is with data like
that that I did not understand your original comment,
ner does the qualification data lend itself to
ext.action of such information. It talks about how much
better equipment is than it needs to be for the SSE.
But I did find what you are reading, so go on.

MRe WILLIAMS: Okaye. The program, as it
currently is, does not require that we establish
monitorse.

MR. SHEWMON: Regquiring wasn't the guestion.
It was whether it is esasy or 1ifficult.

¥R. WILLIAMS: It is difficult.

MR. KERR: Is TVA convinced that the current
requirements are adeguate?

¥R. WILLIAMS: 1I would say that they are.

(Slide.)

Looking at the desijn margine for fluid system
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components, what we see here is simply the maragins or
the nominal margincs, which is simply a ratio of the
yield or the ultinate for the material divided Py the
code allowable stresses. And the figures are as you
se2. And this is simply what is in the code for the
material. Alsc, for the AISC manual.

In other words, a factor of 1.67 is simply
your allowable stress of 20,000 psi. That contains a
factor of 1 2/3 on the yield. This does not address the
other margin that is available. Typically, material is
1.2 times minimum specified values and other factors
that are inherent. For instance, standard flanges are
designed t> an allowable stress of 7000 psi, which is
gquite a bit more conservative than these values.

¥R. EBERSOLE: John, I am not a structural
man., What is the meaning of .55, if T am looking at a
pump or a valve and I have a shaft linearity problem,
vhere any kind of distortion of the shaft alignment will
cease the shaft and lock up the pump?

MR. WILLIAMS: In this case, you wouldn't be
alloved to go to the yield criteria. That is an
operability question.

MR. EBERSOLE: Is that a second set of numbers
that is not here?

MR. WILLIANS: It would be the bottom number
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here of the 1,1 t> 4.8. There you would only go to
service level B conditions.

At the time, the cod2 of record for Watts Bar
does not address cperability per se in the code. The
current editions 2f. the code 40 address operability and
they limit the stresses to service level B, which would
give you the 1.1 to 4.8 factor.

¥R. EBERSOLE: You went back and looked at the
components to see that?

MR. WILLIAMS: Yes, yes. W2 310 have the
operability program in place for Watts Rar.

MR. EBERSOLE: Also in placs for Segquoyah?

MR. WILLIAMS: For the seismic qualified
components, yes, we did 1lrok at that.

MR. EBERSOLE: Did you find any fixes
necessary?

MR. WILLIAMS: Well, you are pressing my
memory.

MR. EBERSOLE: All right. As long as you have
methodical program to turn to to look it upe.

MR. SHEWMON: Is that about it?

MR. WILLIAMS: Yes, I believe it is.

MR. SIESS:s MNr. Chairman, may I explore a
little bit on this margin business? We need some

information in connection with what we have putting into
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letters. Could you go back to that third slide on the
Browns Ferry equipment where, at least for that case,
the factor of conservatism was defined as being made up
of three components.

Let*s take again that circuit breaker board
which I am sure was gqualified by test. Would the FCe
strength-load ratio have any application there, or would
that factor of conservatism be only involved in the
other two?

MR. WILLIAMS: In the case of tests, it is
very difficult to evaluate that factor.

MR. SIESS: That doesn't ansver my gquestion.
Does the FCe egquipment capacity factor equal to strength
over load having any bearing on that first number?

MR. WILLIAMS: I don't s=2e how it could.

MR. SIFSSs The second factor, which is test
response or actual response, I don't understand. If it
said test spectra over actual spectra I would understand
it. 1Is there any chance that is what it means, or does
it mean something else? Test and actual are usually the
same thing, to me. Does it mean test over computed or
expected?

And the next item takes a ratio of design to
anticipated. Could you explain what that means? 1 know

what the design floor spectra are.
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MR. WILLIAMS: I would have to 30 into the
report to read it in more detail.

YR, SIESS: Is this a report the NEC has?
Could you give us a reference to the report?

MR. WILLIAMS: No. This is a Browns Ferry
report. I don't imagine it has been submitted to the
NRC as yet.

MR. SIESS: Because in connection with
previous cases where the ACRS has aska2d for seismic

margins on things like piping, of course, pecople have

come back and given us stresses pretty much like you had

on the last figure, and have essentially ignored the

fact that there are other conservatisms built intoc the

calculation of spectra of the earthguake, et cetera and

so forth in the analysis method.

This, I think, is one of the first instances I

have seen where there is an attempt to look at the
conservatisms due to differences between --
conservatisms built into the analysis, actually giving
floor spectra and so forth.

But T think we wouli be interested in seeing
what was done there. If you could provide us with a
reference, I think that would be helpful.

MR. WILLIAMS: Well, the reference is the

Browns Ferry PEA study.
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MR. SIESSes It is in the Browns Ferry PRA
study?

¥MR. WILLIAMS:s PRight.

MR. STIESS: Has this been published? Does the
NRC have a copy of that? He says the answers to my
questions are in there, so I would like to get the
document that has the answers to my guestions.

MR. MILLS: Sir, I have just been told that
this report will not be issued until sometime next
year. PBut I wonder if we could get back through the
staff to you with perhaps extracted material from that
reporte.

¥R. SIESS: Anything that indicates what tlhese
things are would be very helpful. And other things we
ara doing, not just Browns Ferry. I m2an, not just
Watts Bar.

MR. SHEWMON: Okay, thank you very much.
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MR. EBERSOLE: TI°'1ll comment on the next
topic. TVA experienced what I believe was an
extraordinacy corrosion problam in certain carbon steel
piping, and resorted to a process of mortar lining of
the critical wvater pipes. The first thing that springs
to mind is whether this material will degrade over time,
and vhile it may not be physically, it may potentially
be loosened so that under subseguent s2ismic loads it
will unload and, in a common mode fashion, plug up the
process pipes.

We have Chuck Bowman here, who has a
presentation on what they did about this and why they
did it. It was really a pressure drop problem. Chuck,
it's all yours.

MR. BOWMAN: My name is Chuck Bowman. T'm
supervisor of a Section in the Mechanical Engineering,
Branch of Engineesrin¢ Design, responsible for the
central raw coocling water system.

During preoperational tests in the emergency
cooling vater system at Browns Ferry nuclear plant in
1976, certain heat excilangers were found to be receiving
inadequate cooliny water flow due to a buildup of
corrosion produzts in the interior of the pipe of carbon
steel piping servicing this eguipment.

Since zarbon ste2l piping was extensively used

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, S W, WASHINGTON, D.C. 20024 (202) 554-2345



10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

362

in bcth safety-related and non-safety-related piping
systems at other TVA nuclear plants, a study was
undertaken to determine the pervasiveness of this
problem in thas TVA service system and to develop the
recommended practice to mitigate its effects.

Approximately 50 sections of carbon steel ravw
water piping were removed from @ different TVR steanm
plants. Both normally stagnant and normally flowing
piping systems, as well as both vertical and horizontal
rows of piping were sampled.

In virtually every case, the primary mechanism
wvas found to be corrosion in the steel piping by aerated
vater river and redeposition of corrosion products. The
problem was found to a significant dejree at all the TVA
plants that were sampled, and the result is a randonm
pitting in the pipe wall and the formation of a tubercle
over each pit. And I have a sample from Browns Ferry if
you care to look at it.

(Slid=.)

The equivalent average diameter reductiocn as a
result of corrosion products buildup as a function of
years of service is shown here in Figure 1. The deposit
in each sample was removed and analyzed for various
constituents. In virtually every case, it was found to

be rrincipzlly iron oxide.
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We have plotted a decrease in diameter of the
pipe versus ssrvi-e years for the samples that were
taken. Tests were performed at Widows Creek, Kingston,
and Gallatin steam plants to 2valuate the 2ffects of
corrosion product buildup on pressure drop. These sites
vere selected to cover a range of ages as well as a
variety of water sourcese.

Samples removed from each test line were
analyzed to determine the percent volume reduction of
the pipe interior due to the corrosion product buildup.
The corresponding diameter reduction for each test line
vas then used with the pressure drop test data to
develop appropriate equations for pressure drop.

Several figures were generated in an attempt
to find a correlation between diameter reduction and
Hazen-Williams C factor. Values of C vere assumed and
corresponding values of diameter were calculated for
each test to give you the required pressure drope.
Finally, a dimensionless parameter which we call D, was
developed for use in correlating the above calculated
value of 4 with the me2asured value of diameter
reduction.

(Slide.)

Using this relationship for each of the three

pressure drop tests conducted as shown in the following
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figure, gecod agreement was discovered --

(Slide.)

-= good agreement was discovered for values of
1 equal to 2 and a Hazen-Williams C factor of 57. We
have adopted a slightly more conservative value of C
equals 55 in our design eguations. The result from this
analysis is a modified Hazen-Williams eguation.

(Slide.)

Figurs 3 shows the comparison with the factor
of S and 4 equals 2, and reducing the nominal diameter
by two times measured diameter we have produced this
modifiel Hazen-Williams egquation, which has proven to
give us good correlaticn for all of the tests that were
conducted.

(Slide.)

Here we see the comparison between the
predictive model and the actual test 1ata taken on a
3-inch line at Widows Creek. Note also the head loss
predicted by the normally used Hazen-Williams equals C
equals 100.

Similarly, we have comparisons with the other
tests that vere conducted. Here is a test that wvas
conducted at Kingston on a 6-inch line, which gave you
-=- which also gave you good agreement with the

predictive model.

ALDERSON REPORTING COMPANY, INC,
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(Slide.)

And the test that was conducted on the
Gallatin 8-inch line, which also gives you aqood
agreement with the predictive model.

(Slid=.)

TVA is now using this equation to evaluate the
heat rejection system, fire protection, raw cooling
vater system, and raw service vater system at Watts
Bar. Most significantly, however, we have completed our
evaluation of the Watts Bar ERCW system, and the
remainder of this presentation discusses results of that
evaluation.

The analysis of the ERCW system determined
that delivery of design flow rate to system users over
plant life could not be guaranteed with the original
design. Consequently, changes were defined to bring the
system within the U40-year design basis.

(S1lid=.)

These changes includes: Replacement of
s2lect2d sagments of carbon steel piping within the
buildings with stainless steel;

Regqualifying certain system users to a lower
ERCW flow rate by refinement of the heat transfer desion
calculations;

And finally, by applying a cement mortar
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lining to the existing carbon steel piping in the yard
in situ.

Refore makins a final decision to cement
mortar line the ERCW system yard piping, a telephone
survey was conducted to determine how well it had
performed in service. In Table I which you have in your
handout, you see there that a total of 11 other
utilities, 2 A~E's and 5 municipal wvater systems which
have cement mortar lined piping in service were
canvassed.

Althouzh a few problems were reported, in
general the experience reported was very good. All of
the problems identified could be a*tributed to either
the pipe being sut of round or a failure to properly
protect the pipe joints.

Mr. Ebersole, in response to your concern
about the seismic event, during the 1971 San Fernando
earthquake, within three miles of the quake epicenter a
96 inch absve-ground wvater line owned by the Los MAngeles
Department of Water suffered both vertical and
horizontal disgplacement due to surface acceleration.
The pipe was broken from its supports and accordioned.
The 34-year-old cement mortar lining was undamaged
except at the place wvhere the pipe was accordioned,

vhere it did spall.

ALDERSON REPORTING “OMPANY, INC,
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A 2t-inzh 4iameter steel tunnel liner, the
Focothill Feeder in Seguna, California, “Yetropolitan
Water District of Southern California, was buried 50
feet undergyround and did not deform from the
earthquake. Puildings on the surface vere destroyed and
equipment in the tunn2l itself was shaken jown.

Hovwever, the cement lining that had just been in place
only 12 hours was nct damaged, nor was the older lining
damaged.

The FBalboa pipeline, owned by the NMetropolitan
Water District of Southern California, a 14-foot line to
the Jennison Treatment Plant, separated about 3 inches
in two locations and then was driven back together, one
section inside the other. The .ining wvas only damaged
where the pipe ~2parated. And the plant was 7% percent
iestroyed.

It appears that unless there is deformation of
the pipe the cement lining is not damaged. We will
address the seismic gualification of the piping later in
this presentation.

The procedure for applying the cement mortar
lining requires that the piping first be cleaned by
scraping off existing tubercles. Thereafter, the mortar
is centrifaugally applied from a spinning head and

immediately trowelled onto the inside surfaces, using a
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machine which is pulled throujsh from one 2nd., Closure
pieces and certain elbows are thereafter hand-mortared
to complete the process. The closure weld-affected
region is hand-lined from inside the pipe.

MR. SHEWMON; What diameter can you go down to
on that?

MR. EOWMAN: We lined pipe 2u-inch and
larger.

MR. SHEWMCN: Okay.

MR+ BOWMAN: We only lined pipe in
safety-related systenms.

MR. SHEWMON: For this (Indicating)?

M¥R. BOWMAN: For that ve replace it with
stainless steel.

Humidity is carefully controlied after
application to ensure proper curing, and each foot of
piping is carefully inspected prior to plant operation.

TVA specified the necessary level of guality
assurance on the lining process and a number of
nonconformances to the specifications have occurred.
These have includ=d: both high and low mortar slump;
high mortar temperaturej Jow mortar compressive
strength; low relative hnmidity; surface cracks; mortar
applied too thin; end caps that were not replaced; pipe

damage; and exterior ccating damage.

ALDERSON REPORTING COMPANY, INC,
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Where appropriate, repairs have been macde in
accordance with approved procedures.

Very 9224 experiencs has been reported with
cement mortar lining by other utilities. However, since
this is the first application by TVR and since the ERCW
system is a safety Class 3 system, provision is being
made in the design to facilitate periodic inspection cf
a portion of the system after it has been placed ip
service.

Now Frank Hand will come and address seismic
qualification.

MR. EBERSOLE: A question. £2re the tubercles
thought to come from the tube itself or from the
boiler?

MR. ROWMAN: There's been quite a bit of
literature published in the ARAWA journals. The general
consensus of opinion is that you have anaerobic
digestion of suspended solids, creating an oxygen
deficient cell, which creates acids, and you begin to
have the pipe wall eroded. The corrosions come from the
pipe.

On the surface of the tubercle you will find
bacteria. That is probably from the water.

MR. ETHERINGTON: It might have been from

steam?

ALDERSON REPORTING COMPANY, INC,
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¥R, ROWNMAN: You'll get different people's
opinicns, but for my judgment it comes from the pipe.
It com2s out ¢of the pipe, the metal from the pipe.

MR. XERRs That word is spelled p-i-p-e,
Harold.

(Laughter,)

MR. FEBRERSCLE: Some people just don't
understocd good English.

MR. BOWMAN: I have a sample of a pipe that's
been pickled. There is pitting occurring in the pipe
wvall. We have done studies on the pitting, which vas
reported in the Subcommittee meeting.

MR. SHEWMON: Fine.

MR. MOELLER: A guick qguestion. In terms of
the probleas of the corrosion and so forth, the volume
of water you are iealing with is just far too great to
do any chemical control of it, is that correct?

MR. EBERSOLEs It is once-through.

MR. MOELLER: That's what I mean. In other
vords, it would just be impossible?

MR. SHEWMON: There's no city wvater.

MR. BOWMAN: At Watts Par it is once~throughe.
We have considered closed systems where the water
chemistry zan be controlled. Howevar, you would have to

de-oxygenate the water to be assured of good water

ALDERSON REPORTING COMPANY, INC,
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chemistry control.

MR, ETHERINGTON: Let me try once again, it I
may, on my qgquestion. Do you get the same tubercles in
stainless steel pipe?

MR. BOWMAN: No, sir.

MR« ETHERINGTON: So it's a local effect.

MR. KERRs Incidentally, I knew southerners
didn*t pronounce the word "AP ™ *, but I didn't know they
started taking iron out of the word.

(Laughter.)

MR. HAND: I am Frank Hand with the Civil
Engineerins Branch of TVA. We vere assign=24
responsibility for seismically qualifying the cement
mortar lining that's going to be installed in the pipe
in the test program which will be described hare.

(Slide.)

We had several specimens that we were going to
line, because we wvwere going to run several different
types of tests. We were testing full-sized pieces of
pipe, primarily 30-inch diameter pipe. We had one long
40-foot piasce, another long 30-foot piece. We h=2d
another long piecs over here that we subseguently cut
into tvo-foot sections after it was lined for a specific
type of test.

de had one 90-degre2 elbow with two five-foot

ALDERSON REPORTING COMPANY, INC,
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extensions on it that was lined and then, to see what
the differsncs was between a large diameter pipe and a
smaller one, ve lined one 18-inch diameter piece of pipe
and cut it into two-foot sections also.

(Slide.)

The lining eguipment locks like this little
dolly that comes through the pipe. The mortar is slung
out from this particular head. It is immediately
trovwelled in this operation with two spinning arms,
which will give us a gun-barrel type of an appearance.

In the very foreground of this slide you can
see the slicker mortar. There’s a little bit of overlap
or a rise where the mortar joints coming from the
spinning trowel aren’t particularly smooth. The crange
peel-rough looking surface back here is untrowelled
mortar that's been slung on, and the shiny surface in
ths far back is an unlined pisce of pipe.

The reason we have this particular view, wve
are lookinjy at an elbow. This was machine-troweled,
this was hand-troweled, then this would be
machine-troweled over here coming in from the other
side.

(Siide.)

Of the types of tests ve ran on the two-foot

specimens, we ran a simple three-inch bearing test, in

ALDERSON REPORTING COMPANY, INC,
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which we would supply load along the line at the top and
we would check th2 deformation. We were able to sgueeze
these pieces of pipe three inches --

(Slide.)

-=- cut of a 30-inch diameter, which gives us a
10 percent distortion rate. We lost no mortar in any of
our testiny for this particular apparatus.

(Slide.)

We have here a piece before ve lined it -~
excuse me, befor2 we test2d it. You can sse the little
ridges left from the troweling operation.

(Slide.)

After testing we have a crack in the very
bottom, a slight crack over on the side, some other
cracks up o9n the top. The cracks would look worse in
the slide because we've accented those with felt-tip
magic marker type pens. This is the extent of the
damage that we would see when we would squseze 30 inches
of pipe down to 27.

(Slide.)

The maximum loads that the pipes were taking
was about 12 Kips. We get small cracks about 3 Kips.

So vwe carried this pipe well into its plastic
deformation stage.

We also ran a torsion test on one two-foot

ALDERSON REPORTING COMPANY, INC,
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specimen, by welding it to a one inch thick plate on the

bottom, fixing up a loading apparatus onto the pipe.
What we were tcying to approximate her2 is what happens
to one leg of a pipe as it goes into an elbow when the
other leg is moviny ani perhaps putting some bending or
torquing into it.

For this particular apparatus, we gct gquite a
bit of cracking in the lining itself, but it was all
vhere the cross piece ties into the pipe specimen. And
ve consider that to be a problem with our loading
arrangement.

We carried this up until ve actually failed
the weld in our loading frame over this particular
point. That was at about 60 {ips. Other than the
deformation associated with the locading points, there
vas no major cracking. The pipe with our loading
arrangement; we were able to warp it about a quarter of
an inch.

(Slide.)

We took one long, 20-foot piece of pipe and ve
subjected it to a bending test. Due to the size of the
specimen and the load we wvere putting on, we found it
was much easier to> hold iown the ends than to push up in
the middle, which is the opposite of what you would

normally 4o in a small test.
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We had a 100-ton -- excuse me =-- a 100-¥ip
jack underneath. We ran the first load up to 80 Kips,
at which point we ran into a plastic buckling type
failure of the pipe at one of our support pecints and
that cause?! some spalling of the lining on the inside.

We put bigger pads on our support points,
rolled the pipe topside-down. This time we went up to
90 Kips. de had no spalling. We had only general
cracking running around the pipe. In essence, the
lining was relieving itself of any stress. And in this
particular one we took the steel up into its plastic
range.

We were able to deform the pipe 2nough so that
vertically it was compressing one inch and it was
expanding horizontally almost a half an inch.

(Slide.)

We then went into a series of impact or
missile drop tests where, from up to 40 fe2t high, we
dropped up to a 35-foot high. On the two-foot specimen,
when it would hit it would cause a dent in the steel.
This happens to be from a 14-foot drop.

(Slide.)

And only at 14 feet 4id we get any spalling of
the concrete or the mortar on the inside. As this

height progressively got up to 40, that spot got
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progressively larjer, but it was alwvays a spalling
failure. We never got a lining to collapse.

(S1lid2.)

We also tock the same bending test specimen
and subjected it to drops starting at one and working
our way up to ten feet. We could not get the lining to
fall in that pipe either, even though it had already
been testad and sever2ly broken.

WNe test2d our elbow again. Due to testing
constraints, it was easier for us to pull the elbow
together.

(Slide.)

We 4id so. During the test the elbow actually
came -- the two ends were pulled five inches closer to
each other. We wound up with a one and a half-inch
set. We we2re getting close to rated yield stress on
this particular area over here (Indicating).

We hai no spalling, no cracking =-=- no
spalling, no major cracking of the lining inside the
elbow.

(S1lide.)

We took our long, U4C-foot diameter pipe,
buried it in the ground at one of our nuclear plants.
As you can see, we were scraping some 3irt off it here

with a bulldozer. We had put three feet of dirt on it,

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE., S W, WASHINGTON, D.C. 20024 (202) 554-2345



'

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

used a regular 400 vibhratory compactor, subjecting it to
testing, to vibration; removed six inches »f soil,
repeated the process; worked on dcwn.

We could not get any cracks in this pipe
sp2cimen until w2 had the vibrator sitting directly on
the bare pipe for over 15 minutes.

(Slide.)

Since o2ur lining site was about 100 miles away
from our test site, we thought it would be prudent to
test it with acceleromaters to> see what kind of
transportation excitation it had received. It turned
out that for the pipes loaded on the lower portion of
the flatbed truck they receivad about six-tenths of a
g. For those loaded on the top portion they received
siightly over 2 3's of acceleration,

We performedi the four-inch spectrum arnalysis
on the time histories we got. We found that the
frequencies ranged from zero to> 100 hertz, slightly
richer than our typical earthquake, which would be in
the 5 to 10 hertz range.

On the basis of all of our testing, wvhich was
on full-scale specimens, we sav that the lining showved
considerable flexibility and ductility. We think we put
the lining through paces more severe than what it would

encounter iuring our design earthguakes, and on the
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basis of the testing the observed performance as well as
the historical performance that Chuck alluded to, we
believe that the pipe is fully gqualified for seisnic
events that it would see in our plants.

MR. EBERSOLE: Well, thank you.

T guess I only have one guestion about it.
That is, I guess I've seen too many WPR jobs with
reinforcing heaving concrete. I believe that some
heaving ani spalling will occur over the years. But I
also gather that there is a surveillance program in
place that will detect any undue amounts of that. And I
have no further things with this, Mr. Chairman.

Does anyone else have any comment?

MR, MOFELLER: We presume they also would have
filters in case =--

MR. EBERSOLE: T don't know what the filter
logic is or whether it's been altered by this. I
suspect it has not.

MR. MOELLER: Could someone tell us?

MR. FRERSOLE: Have you altered any of your
filtration logic as a result of using this material?

MR. PIERCE: No, we have not altered any
filtration logic. We prefilter the water, not at the
pumps; but we have not altered any of the filter logic

used in the concrete lining.
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MR. EBERSOLE¢ Thank you.

¥R. SHEWXON: Find. The next speaker?

MR. ERERSCLE: The next topic is the problenm
with the Westinghouse D3 steam generator. Ralph
Pierce.

MR. PIERCE: I am Ralph Pierce. I'm the
design and construction project manager for the Watts
Bar nuclear plant.

TVR became awvare of the tube wear problem due
to flow-inducked vibration in November of 1981. It
began working with Westinghouse relative to the Watts
Bar unit. The discovery cf the tube wear problem was in
Ringhals Unit 3 in October 1981 in Sweden. Sweden has
since conducted two full-scale models of a portion of
the previous section of the Model D3 generator at its
hydraulics laboratory.

Only on2 of these test facilities is presently
being used. In March-Rpril 1982, Westinghouse entered
into agreenents with Sweden to have certain baseline and
confirmatory tests performed as a part of the
development of design modifications for the D2 and D3
generators. Test specifications, procedures, and
gquality assurance requirements were prepared by
WNestinghouse.

Jperation of the model has been in Sweden.

ALDERSON REPORTING COMPANY, INC,
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Final data processing and evaluation has lbeen performed
by Westinghouse here in the U.S.

puring the week of June 1, 1982, the model was
in near readiness for starting baseline testing on the
existing D3 design when they had an overpressurization
event and caused substantial damage and delay. The
model was placed in eguivalent full flow operation on
June 22, 1982.

Data collection and processing, including high
technology photography began. Based on evaluation in
the U.S. and at the site, initial baseline testing began
on January 5, 1982. While the evaluation of the design
of the modification was being performed, TVAR began an
economic 2valuation of the options of making the
modifications prior to fuel loading versus operating at
50 percent power level through the first refueling
outage, or scheduling an outage at som2 point in time to
do a modification.

It was determina2d that it vould be to TVA's
economic aivan:tag2 to delay fuel loading and to do the
modification prior to fuel loading, and specifically
prior to our hot ¢unctional testing, which we felt was
the best spot in the schedule to do this to approve the
system and get it back 1in operation.

Based on preliminary information from
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Westinghouse, it was determined that ve had a high
probability of obtaining an acceptabla design, testing
and having the work perforrmed by Westinghouse prior to
November the 3ri of 1982, The Watts Bar schedule vas
adjusted to reflect this.

The progress to date on the Westinghouse test
is that th> full “low test of the Model D2 first full
manifold design is complete. This establishes the
baseline for comparison purposes. Thase D3 design full
flow tests are to be rerun vith force gauges in
apprcximately four of the tubes and will be done in
Rugust of 1982,

Based on model testing and analytical work by
Westinghouse, they have a high level of confidence that
the optimized test manifcld will become the production
model. Optimi.ed manifold full flow test of the
production model is now scheduled to begin in
September. In your handout 1 said the week of September
30th, but Westinghouse informed me this morning that
they're a little ahead of schadule.

MR. SHEWMON: The one in Sweden -~ there are
several of these slightly different models around. Is
yours identical to the one in Sweden?

MRe PIERCE: Ours is identical to the on in

Sweden.
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¥R. SHEWMON: 1Is th2 one in Spain, Maguire,
slightly different?

MR. PTERCEs 1It's slightly different, but it's
so close there's not much difference.

MR. SHEWMON: When you talk about this
manifold, wtat physically are you talking about?

MR. PIERCE: We're talking about a manifold
that would be put into the feedwater inlet nozzle, which
will disperse the flow of fluid such that velocity at
100 percent load will be dispersed like a shover head,
such that we will reduce the impingement on the rows of
tubes in the steam generator and cut out the vibration
that is causing the wear of the steam jeneratcr tubes.

MR. SHE4MON: This will give you somewvhat more
pressure icrop, but it will avoidq the vibration?

MR. PIERCE: Westinghouse can address the
pressure drop. but nothing that will -~

HR. SHULTHEIS:s Joel Shultheis.

That's essentially correct.

¥R. PIERCE: We've been working with
Westinghous2. It®'s hard toc tie down what will become
the production model., They have recently informed us
that we will be finalizing the schedule hopefully by the
end of this month on Watts Par. Also, TVR is working

with Duke and South Carolina Power on their two
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reactors.

datts Bar, Duke, and South Carolina at Sumner
will bte the first three commercial units tc get the
modifications. It has not been decided which will be
first, second and third. This will be worked out
mutually between the three utilities and Westinghouse.

So if there is any significant change in the
Westinghouse schedule for the final modification, ve
will make another economic evaluation and nots the place
in the schedule wvhere we will make this mcdification.

MR. SHEWMONs Fine.

What is the support plate material in your
steam gena2rators?

MR. PIERCEs I will let Westinghouse address
this, the tachnical paople.,

MR. SHULTHEIS: This is Joel Shultheis from
Westinghouses.,

The support plate material in the D3 stean
generator is carbon steel.

MR. SHEWMON: So they haven't caught that one
yet. It's old-fashicned that way.

What about th2 condanser? What is your tubing
material?

MR. PIERCEs Our tubing material for the main

condenser?
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MR. SHEWMON: Yes.

¥R, PIEFCEs FHelp me on this over here. It's
copper bearing Admiralty, isn't it?

HR. COTTLEs This is Bill Cottle.

It*s 50-10 copper tubing.

MR. SHEWMON: Where are you with regard to
accepting the ste2am g2na2rator owners group criteria
about orperating procedures for when you start getting
out of spec in the water, as you would with leaks in
your condenser, or oxygen control or other things like
that?

MR. COTTLEs FEight now the present specs in
the operation are very close to the Westinghouse owners
group. Th2re may be soﬁe slisht difference.

MR. SHEWMON: I'm not talking about the
Westinohous2 owners group. There has been a steam
generator group -- I didn't think that was only
Westinghouse, but maybe it was -- that EPRI is
managing.

MR. COTTLE: It's at EPREI, but the
specifications are being written for Westinghouse steanm
generators and each of the other major classifications.

We are very, very close to that.

MR. SHEWMON: What will you do with oxygen,

for exampl2? Will you have procedures or inspection and
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MR. COTTLEs We have procedures. We have an
alert level, I believe, for leakage of 5 Cfm, and wve
have an action level which basically would involve
plants that have to gain concurrence from higher level
management to continue operation above 10 Cfm.

MR. SHEWMON: This is consistent with what the
Westinghouse owners group is saying?

YR, COTTLE: That's fairly consistent, I
believe, with the guidelines that are evolving there,
yes.

MR. SHEWMON: Have you had a chance to react
to what the NRC Staff pat out on the 29th of last month
as requirements on that, or do you know where you are
relative t> their checkpoints?

MR. COTTLE: I haven't seen those checkpoints
yet.

MR. SHEWMON: You might looke.
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MR. PIERCE:s de are doing additional
modifications in the way of improving water chemistry.
We are taking the copper out of the main feedwvater
heater, th2 condenser, ve are modifying the
demineralizer., W#e will be using some nitrogen bubbling
through th2 condensate storage tank. So we have several
moiifications that have been factored into our schedule
in vater chemistry.

MR, SHEWMONs These are modified since
Segquoyah or will you make those at Segquoyah 27

MR. PIERCEs We will make them at Segquoyah 2.
Some will be done during the outage as the need arises.

MR. ETHERINGTON: Do you have a deaerating
heater?

MR. PIERCEs Noc. One of our long-range
products is to look at the aeration of condenstate. But
that is long range. Fight nov we are =--

MR. EBERSOLE: Ralph, do you have any plans
that you could identify that would preclude your having
to do some unfortunate things with steam generators 15
or 20 years from now like having tc take them out and
throw them awway?

MR, PIERCE: That is what this is all abdout,
the contral of th2 water chemistry to take care of the

steam generator denting. So this is the long-range
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program we have hzre. We get the vibration modification
in. We coatrol the water chemistry which has the
denting which has occurred on those that have had the
steam generator problems. So vwe are well aware that we
must control this aspect of it.

MR. EBERSOLE:s Let me ask one more question
about the matter of the tubing. On the compcnent
coolant haat exchanger, what affects the tubing material?

MR. PIEFCE: On the component coolant heat
exchangarc?

MR. EBERSOLE: This is the one that rejects
th2 water to service water.

MR. PIERCE: I wouléd have to get you an
ansver. I think it is stainless-steel.

MR, EBERSOLE: Is this carbon-steel, the tubes
that reject heat to sservice water?

MR. MERRICKs: Ed Merrick. I do not know.

MR. PIERCE: I think it is stainless-steel,
Jesse.

MR. EBERSOLE: The reason I bring it up is I
recall a flap at Westinghouse where they did not want to
put three or four moderate levels and draw service water
and predicted dire results for them to do this. And T
thought that we had carbon-steel tubing in these

zomponent zcoolant heat exchangers next to all service
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vater. W¥ell, I will not pursue this matter. It is a
matter of peripheral interest.

MR. KERR3s Ic there someone who can give me a
two-or-thrze~-word explanation as toc why this vibration
problem didi not show up when Westinghouse initially
tested the steam generators?

MR. SHEWMON: I am not sure they 2ver 4id
initially test them, but maybe Westinghouse should try
that one. fYou mean with the 2conomizers?

¥R. CANADA: Fred Canada, Westinghouse. The
original scale-model test of the steam generator, I
guess the best way to describe it was that whea you try
to scale-model something of the size of a full steanm
generator, there are certain phenomena which you observe
vhen you run the scale models and certain scale mocdels
that you do not observe. And most likely this
particular phenomena in the inlet for the preheater vas
not preserved in the scale-model tests.

MR, KERR:s May I translate that to mean you
4i4 not test it correctly because you 1id not know how?

MR. CANADA: Quite frankly, T think the test
was aimed at unierstandingy andi invastigating other parts
of the preheater and the steam generator as a wvhole and
vas not tested in the vein of anticipating this problenm

with the inlet configuration. And hence that part of
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the flow phenomena was not preserved when the model was
scaled down to a laboratory size.

PR, SHEWMON: Would vou put that thing back on
the stand ©o you are forced to be a little further away
from it?

Any other questions?

YR. YERRs I am afraid to ask another one.

(Laughter.)

MR. SHEWMONs Mechanical enaineering just is
not the exact sciance that instrumentation and control
is.

(Laughter.)

MR. EBERSOLE: Nr. Chairman, the next topic
vould regquire that we vacate the room or clear it
because of its nature.

Incidentally, I am a little surprised to see
that on there. I take it its origin is Dr. Mark?

MR. MARK: No.

MR. ERERSOLE: I am personally willing to
forego that topic unless members of the committee here
vant to go into it.

MR. BEAL: I think it is on there so that you
can ask if there is anything that you should know.

MR. EBERSOLEs Is there interest within the

committee of wanting to take up the security probelm or
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not?

MR, SHEWKON: It is off as far as I am
concerned. Anyboly want it on?

MR. MARK:s You mean drop it?

MR. SHEWMONs Yes,

MR, MAEK: Well, ve could ask -~

MR. EBFRSOLEs:s You could ask general gquestions.

MR. MARK; I d4id not put it on. It seems to
me the guestion that we do not need to clear the room
for is possibly -~

MR. KERR: I believe your reporter would like
us to hold your micreophone a bit further -~

YRe MAPK: One I could direct to the Staff:
Have they looked at it? Are they content with what they
found? Is it as jood as ~--

MR. XERR: Browns Ferry?

¥R. MARK: =~-- other plants? Or we can ask
that gquestion in open session.

MR. SHEWMON: Let us try something newver than
Browns Ferry.

MR. MARK: Or Clinton or anything else. Are
they up to snuff in this regard?

MR. XENYON: Sir, the Staff has just recently
compglieted their review of TVA's physical security plan.

And there was on2 item that they were objecting to. The
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Staff has made a determination just recently, verbally
passed on to TVA, that w2 will probably be imposing a
licensing condition. Other than that, ve are satisfied
with it.

MR. MARK: You are satisfied except for twvo or
three aspects, I suppose, a matter of procedures, a
matter of juarding personnel, a matter of physical
equipment, probably those are all different types of
things vhich one would ask about. They are deficient,
do you think, in one or another of those fields; that
is, the fences or closed-circuit TVs or other such
things, mechanical, are not as good as you believe they
should be, or arrangements for guards are less goecd, or
their arrangements for scheduling people and not
controlling them in and out?

Can you say in which field you have a werry?

MR. KENYON; Sir, all three plants have just
recently been reviewed, physical secuity plan, the
safeguards contingnency plan and the plant guard
training ani qualification plan.

All have been accepted with the one exception
that the physical security plan, TVA wanted to designate
the contaiament as a nonvital area during the refueling
or major maintenance. And the Staff at least at the

moment do0es not b2lieve that it can be don2 so.
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MR. SEEWMON: 1Is this a rather different
request than the reguest at Seguoyah?

¥R, XENYON: TVA has a slightly unigue
situation in which they present a generic plan and then
attach some site-specific addenda. They are in the
process =-- correct me if T am wrong -- they are in the
process of updating their Sequoyah and Browns Ferry plan
as well as the Watts Bar plan. But it has been covered
on Watts Bar just particularly as part of the normal
licensing review.

MR. SHEWMON: 1Is it your expectation that they
will clear off this condition in all three cases?

MR. KENYON: I guess that is up to TVA to
answver.

MR. SHEWMON: I do not know what your ansver
was, but I would have hoped you would say yes or no.
The guestion, as T understood it, was do they already
have that sort of a clearance at Sequoyah? Your ansver
¥as yes or no?

MR. KENYONs No, s=ir, tney do note.

MR. SHEWMONs: Although your answer did say
they may be coming in for it, is that what you meant?

MR. KENYON: I beliava they have come in for
it.

MR. MILLS: Dr. Shewmon, basically what he is
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talking about and one thing I would like to clear up is
whan we are talking about this vital area to nonvital
area, it was without fuel in the core. We really made
this request initially on Browns Ferry when we had a
major torus outage out there, and it was very lengthy,
several months. We asked to go in and declare a vital
area to a nonvital arsa, do all this work and so forth
so that we did not have to go through the security
precautions, inspect the plant, inspect all aspects of
it in a very similar 2xact manner as we did before wve
loaded fuel initially and then declare it a vital area
again.,

That is what is in our security plan now.
That is what I think the Staff is talking about in
putting a condition on osur license. And in our security
plan that is stated, that it will not be allowed at
Sequoyah or Watts Bar. We do not know whether that will
cause a future problem or not. We are not expecting any
long outages with fuel out of the core, but if we did,
ve are not through pursuing it yet. We would make that
reguest again probably if we had a similar type
situation.

MR. MARK: It would seem to me that there is
nothing we want to explore here.

MRe MILLS: It has nothing to do with
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equipment, personnel, or anything like that.

MR, YARK: Or general positions. You have
protection?

MR. MILLS: No, sir.

MR. MARK: It is a matter of procedures under
special circumstances, they either change their
procedure or the Staff changes its requirements.

MR, SHEWMON: Let m2 ask a 1ifferent gquestion
oif the Staff. Where are we with regard to separation
of vital fucntions? Now, T am thinking more with regard
to sabotage prevention. Is there a reg guide on this
now? If there is, 4id it catch this plant? Or did this
one come in betore that?

MS. ANDENSAM: Dr. Shewmon, the Staff was not
really prepared to discuss the physical security plan
with tha ACES. We do not have anyone here who is very
knowledgable in the physical security planning and what
our guidance is.

MR. SHEWMON: I do not know that this has
anything to do with physical security. It has to do
vith plant layout with an idea toward sabotage
prevention and protection of vital function. That is
design. That does not have anything to do with how much
you pay our policemen or what kind of guns they carrye.

Now, if you are still not prepared to answer it, I guess
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that is an ancswer I will have to accept for today at
least.

MR. NOVAXK: That is correct, sir.

MR. SHEWMON: VWould you get back to me on that
so I could be a little better informed on this?

MR. EBERSOLE: Mr. Chairman, I wvant to ask a
question. Who in TVA comes up here or gets in the
proper channel the classified documents that describe in
sone da2tail the actual vulnerability of the typical
plants and maybe yours in particular? You know that
such documents exist, and people like plant
superintendents and others need very badly to read them
to understand where the problem really is.

Who in your organization maintains a
familiarity with that? For instance, does the safety
staff? Are they aware of the security docuents which
are not widely distributed?

MP. SHEWMON: It may happen to have been
written *r people at TVA at the time.

MR. FBERSOLE: 1In fact, that is the case.

MR. MARK: You are referring to the NRC Sandia
reports of 5 or so years ago?

¥R. EBERSOLE: That is correct. The NERC
Sandia reports is what I am talking about.

MR. SHEWMON: I would still like to see if
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they tried to do anything on this one.

MR MILLS: Mr. Ebersole, are you talking in
particular perhaps about the Sandia work and so forth?
MR. EBERSOLE:s Yes, indeed, I am.

MR, MILLS: Our design organization is aware
of the ingredients of that reporte.

MR. EBERSCLE: Ey what means do they keep
avare? Is there just someone assigned to this or a
group? Newt, is it part of your safety assessment to
look at s2curity?

MR. CULVER: We look at the security plans
involvaed at Saniia.

MR. EBERSOLE: Do you look at it in all
aspects? Does any member of your -~

ME. CULVER: We look at he hardware. We look
at the training. We look at the adminitrative
controls. We look at all parts of the security program.

MR. EBERSOLE: So you are still aware of the
Sandia articles?

ME. CULVER: I do not know if the man who
looks at secarity, I do not know if you have seen the
Sandia repsrt. I think he has.

MR. SHEWMON: What I am more concerned about
is the degree to which the designer is worried about

separation so that there were not critical points. What

ALDERSON REPORTING COMPANY, INC,
400 VIRGINIA AVE, SW , WASHINGTON. D C 20024 (202) 554-2345

396



10

1

12

13

14

15

16

17

18

19

20

22

23

24

25

I am not getting is any particular indication that that
vas done, although I would hope that with the design
organization like TVR they would stay abreast of this
some.

MR, PIERCE: Yes, sir. I am Ralph Pierce. We
have addressed t2>o the s2paration of our safety-related
systems the train assignments, train A, train B,
separatipn of vital systems., And we have addressed this
in our design.

MR. SHEWMON: And is that something the KRC
reviews?

MR. PIERCE: The NRC reviews separation.

MR. SHEWMON: Okay. Well, maybe the Staff
will find out about it and get back to us.

MR. EBERSOLE: However, is it not true that
that separation was not oriented towards the security
aspect? It just came about that separation for other
reasons gave you a measure of that.

MR. PIERCEs I think that would-be 2 correct
assessment of it.

MR. SHEWMON: Whether it is a fire or a guy
with a bag of something, either way, it helps.

MR. MARKs Well, the layout of Watts Bar, the
plan drawings of where is this and where is that, when

vas that probably done? 15727
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YR. PIERCEs That is correct. The plant
layouts were initially made around 1972-73. You must
realize, too, with this vintage plant we do not have as
good a separation as we would like to have, and that is
apparent with the review we have had with the Staff.

Our later plants, we do have much better separation as
fas as the2s2 circuits go.

MR. ARKs Well, the studies which T believe
Jesse was referring to and we are all picking up on,
were in fact done in 1966 or 1967. The Sandia reports,
those are still classified and discuss vhat they
consider to be sensitive points.

MR. EBERSOLE: Are you correct about that, Pr.
Mark? I thought it would be nearer 1976. You said 1966.

MR. MARK: What did I say?

MR. EBERSOLE:s 1966.

MR. MARK: I meant 1976-77. That is what I
meant. When this plan was done, it was done 5 years
before that.

MR. EBERSOLE: Sure. Right.

MR. PIERCE: The physical layout of our plant
was more or less settled in the 1972-73 time frame, and
by 197% ve essentially had finished off all the concrete
vorke.

MR. MARK: That was the point I was wanting to
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bring out. The ra2ports which might have changed one's
view of the plant layout --

¥R. PIERCE: There have been a lot of things
that have changed our view on separatione.

MR. SHEWMON: Jesse, did you have concluding
remarks?

MR. EBERSOLE: Onre gquestion I could ask
Ralph. Ralph, when you lose 2all the power, do you hold
the locks open or the locks shut or should you reveal
that?

MR. PIERCEs I do not think wve should discuss
that.

MR. EBERSOLE: That is my last comment.

MR. MOFLLER: I had a few questions I have
been patiently waiting to ask.

MR. SHEWMON: Then by all means, begin.

MR. MOELLER: They will not take that long.

But at some time I do want an answer to my earlier

question on the differences in the flow rate of he pumps.

But let me ask a couple of guestions. Who in
TVA particularly with respect to Watts Bar keeps up with
LERs?

YR. MILLSs Keeps up with categorizing it, Dr.
Mo21ller?

MR, MOELLER: How do they apply to the Watts
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Bar plant? How zan you use them to your advantage?

MR. MILLS: T will let Bill Cottle, the plant
superintenient, answver that.

¥R, COTTLE: We have an experienced review
group in our division central office in Chattancoga who
receives the inouts on LEEs from the various
publications, NSAC, INPO, information from NRC, et
cetera. They do a preliminary type screening evaluation
on LEPs as well as other experience inputs, and then we
get twvo kinds of outputs from that process at the
plant. One would be a simple summation that this type
item was looked at, and from their basic knowledge, if
it is very clear-cut, it is clearly not applicable to

Watts Rar.
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The othar type of information we would receive
from them would be in the wvay of a directed assignrment
either assigning the item to the plaat or its apparent
applicability and examination. Or if it is for more
hardware generis type item, we receive information if it
hai been assigned to a particular down section
electrical unit section.

MR. YOELLER: So there is a specific person
who makes these assignments?

MR. COTTLEs Yes, sir.

MR. NOELLER: And for instance, at Sequoyah as
vell as at D.C. Cook you had problems with the freezing
of the doors in your ice condenser. W®hat have you done
at Watts Bar to pravent the problem at Sequoyah?

MR, COTTLE: I might point out one other
thing: We get iirect copies of all Sequoyah repcrts at
the plant. The freezing problem at Sequoyah has been
primarily one of a heat tracing failure on the
individual air handling defrost brains, a tracing
failure and, to some extent, inadeguate insulation on
those brainse.

We are in the process, or will be in the
process. We have had the ice condenssrs down in
temperature. We will have a little better inspection

process on initially placing that in service and I think
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treat it with a little more care procedurewise than
Sequoyah did in the nuclear operation. We will come to
ths same type of upgrading as they are in the process of
doing at Sequoyah now.

MR. MOELLERs Did you make changes at Watts
Bar to try tc reduce the ice loss, the rate of loss of
ice?

MR. COTTLE: We have received =-- we are
vorking with AFP and Puke Power Company on overall icing
problems. For an example, we just received within the
last month the latest comprehensive report on Sequoyah
based on their heat load studies and ice sublimation
rates. We factor it primarily into our preventive
maintenance program and our daily shift check.

MR. MOELLER: You have not made physical
changes?

MR. COTTLEs We have made some physical
changes in change-outs primarily on what I call solonoid
handling valves on the air handling units themselves.
Most of the changes have been in either maintenance
practices or operational checks. They have not been
physical equipment changes.
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