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P-ROCEEDI-NGS

(8:30 a.m)
CHAIRREMPE: 1'd like to call the neeting
to order. |Is that okay, M. Recorder? Are you ready?
Ckay.
This is the neeting of the Power Uprates
Subcommittee and |I' mJoy Renpe and | will be chairing

t his session.

ACRS nenbers in attendance include Jack
Sieber, Dick Skillman, Steven Schultz, Sam Armjo,
Bill Shack and then we have two consultants, Mario
Bonaca and Graham Wallis. And then we have several
nmenbers who are not quite here but will be com ng in,
including Sanjoy Banerjee, MKke Ryan, and M ke
Corradini. Did | mss anyone? Ckay, good.

Okay, John Lai of the ACRS staff is the
Desi gnated Federal Oficial for this neeting.

Today we are going to hear presentations
from the NRC staff, the contractors, and Entergy
Operations to discuss the Gand Gulf Nuclear Station
Unit 1, |icense anendnent request for an extended
power uprate.

There will be a phone bridge line and to
preclude interruption of the neeting, the phone wll

be placed in alisten-in node during the presentations
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and subconmittee discussions.

A portion of this neeting may be closed in
order to discuss and protect information that has been
designated as proprietary by NRC, pursuant 5 USC
552(b) (4).

We have received no witten coments or
requests for tine to make oral statenent fromnenbers
of the public regarding today's neeting.

Today the subcommittee will gat her
i nformation, analyze relevant issues and facts and
formulate proposed positions and actions as
appropriate for deliberation by the full conmttee.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Register. A transcript of the neeting is being kept
and will be rmade available as stated in the Federal
Regi ster notice. Therefore, we request that
participants in this neeting use the m crophones that
are located throughout the neeting room when
addressi ng the subconmttee. The participants shoul d
first identify thenmselves and speak with sufficient
clarity and volune so they can be readily heard.

W are now going to proceed with the

neeting and I would like to call on Ms. Louise Lund of
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the NRC staff to begin.

M5. LUND: Thank you very rmuch. |'m
Louise Lund. I'mthe Deputy Division Director for the
Division of the Operating Reactor Licensing in NRR
And this nmorning |'mhere to present our review of an
application we received on Septenber 10, 2010 and
suppl emented by the |licensee requesting an amendnment
for an Extended Power Uprate for Grand Gulf Nucl ear
Station Unit 1 to increase the |icense thermal power
from 3,898 negawatts-thermal to 4,408 negawatts-
t her mal

And as you know, Grand GQulf is the Boiling
WAt er Reactor owned and operated by Entergy. And to
support the EPU, the |icensee made several extensive
physical nodifications during a recent current
refueling outage to systens necessary to acconmmpdate
t he Ext ended Power Uprate. You will hear about those
in the presentation today.

And the EPU was extended |onger than a | ot of
our recent reviews because Gand Qulf is the first
application of the Plant Based Load Evaluation
net hodol ogy for the steamdryer review. So you w ||
be hearing a | ot about that today as well.

And | just wanted to al so add that | know

we have had a nunber of reviews ready for ACRS
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10

neetings for power uprates recently and we really
appreciate the comrittee's willingness to get all of
t hese t hi ngs schedul ed because | knowthey all came in
a clunp together. So we appreciate your wllingness
to hel p us get all these schedul ed together. So thank
you.

CHAI R REMPE: Thank you. Do you want to
i ntroduce the first speaker?

M5. LUND: Yes.

MR. MARKLEY: |I'm M ke Markley. |'m Chief
of Plant Licensing Branch for the DORL, the Division
of Operating Reactor Licensing.

MR WANG | amAlan Wang. | amthe
proj ect manager for Grand Gulf Nuclear Station.

MEMBER SHACK: You have a nice sign up
front.

MR WANG Ch, | amnot sure how to change
t he slides.

CHAI R REMPE: Use an arrow key.

MR. WANG.  Ch, okay.

CHAIR REMPE: You've got it.

MR WANG The staff will be making
presentations on the follow ng topics: transient and
accident analysis, long-term stability, spent fuel

pool criticality, the Power Range Neutron Monitoring
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System was just inplenented this outage, the
nmechani cal inpacts of EPU, the effects of nechani cal
i mpacts of EPU, and the steam dryer review, which is
closed. In addition, as requested, the staff wll
nmake presentations onthermal conductivity degradation
and the effects of the EPU on the SBO

The licensee wll make an additional
presentation, as requested, on the groundwater
noni tori ng system based on the recent tritium higher
t han expected tritiumactivity found at the site.

So as a result of our review, we have
required Entergy to add two additional |icense
conditions. One was regardi ng spent fuel pool
criticality. That analysis we found was inadequate
and we did not have the tine to conplete it. As such,
Entergy agreed to and has submitted a separate
anmendnent that is being under review right now And
inthe interim the license condition will allowthem
to | oad specific |oading pattern for the |oading of
the spent fuel. And Kent Whod will nmake a
presentation on that.

CHAI R REMPE: Just out of curiosity, what
is the status? Because | have seen different -- the
docunents we have recei ved have been obtai ned at

different tines. Have they conpleted their submttal ?
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MR WANG No, they have not. The
submittal has been made. They have said in the
analysis it is with OCak Ridge right now And |
understand they are preparing RAIs. And Kent probably
could give you a better idea what the status is.

CHAI R REMPE: Ckay.

MEMBER SKILLMAN:  And Alan, will Kent
descri be the inadequacy that you just nentioned?

MR WANG Yes, he will.

MEMBER SKI LLMAN:  Thank you.

MR. WANG The steamdryer reviewis a
cl osed session and the original intent -- well the
original proposal by the licensee was to reference the
ESBWR r evi ew and approval of the PBLE net hodol ogy, due
to the fact that NRO has reopened that review, the
| icensee changed their approach. And as Louise
nmenti oned, that is what extended the review. Entergy
and the staff is no longer referencing the ESBWR
review and we did a plant-specific review of the PBLE
nmet hodol ogy for Grand Gul f.

The biggest thing in that |I|icense
condition as the request for power ascension test
program plant and that is what they submtted. And
there were also additional contingents on power

ascension and that |license condition. And that w |
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be di scussed further in the cl osed session.

In general, we felt that the |icensee net
t he guidance in the RIS, the constant pressure power,
the licensee topical report and the two GE topical
reports on the power uprates.

So if you don't have any ot her questi ons,
Il will turn it over to Entergy.

CHAI R REMPE: Any questions? Thank you.

MR. PERITO Good norning. |'m M ke
Perito, the Site Vice President at Gand Gulf. On
behal f of all of us here today, the staff at G and
@ul f and Entergy, | want to thank the subcomm ttee for
the opportunity to discuss the Gand Gul f extended
power uprate in support of your reviewof the |icense
anmendnent request.

Gand @lf is a BAR 6 with a Mark [I11
containnment, with an operational history that is as
shown on this slide here.

The extended power uprate nodificationis
bei ng i npl enent ed now during refueling outage nunber
18 is significant for several reasons. This uprate
has been identified as the |east cost source of
el ectricity for our custonmers in M ssissippi and will
provi de additional safe reform for capacity for the

region and a challenging econony. And also this
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uprate is a significant investnment in the Gand Gl f
people in the plant. Many nodifications, including
maj or conponent replacenents highlight our conm t ment
to the long-termsafe and reliabl e operation of G and
Qul f.

We have had the benefit of an extended
power uprate organi zation that has been staffed with
literally hundreds of person years of specific G and
Qul f experience involved in the planning, design,
procurenent and construction of this project.

To start this process, the site
organi zati on has been integrated with the extended
power uprate organization and is fully prepared to
safely operate and maintain an uprated Grand Gl f
St ati on.

| would just like to take one nonent and
i ntroduce Joe Kowal ewski in the first row there, our
Seni or Vice President and Chief Operating Oficer of
Entergy operations. And at this point, | would |ike
to turn it over to MKke Krupa, the EPU Project
Director to provide you with an overview of the
proj ect and nodifications.

MR. KRUPA: Thanks, M ke. Ckay, as M ke
said I am M ke Krupa, the Project Mnager, Director

for the inplenmentation of the Gand Gul f power uprate.
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It isalittle bit redundant but the application was
based on the ELTRs for the GE BWR EPU and the RIS, as
Alan nmentioned. It is a constant-pressure power
uprate and we will cover the paraneters on the next
slide. But the 15 percent increase was just an
optim zati on between the fuel and core design and the
nods that we woul d have to accommpdate to uprate. So
it was a good, both econonmical and design margins
optim zation for the plant.

CONSULTANT WALLIS: Can | ask you about
t he about? That neans that --

MR KRUPA: Sorry?

CONSULTANT WALLIS: Can | ask you about
t hat ?

MR. KRUPA: (kay.

CONSULTANT WALLIS: That neans that you
are not limted by approaching sonme regulatory limt
in any way.

MR. KRUPA: The FDR woul d have given us
margin to go to a 20 percent uprate, as other plants
have but you know, economically, a core design plant
nods, there is an optim zation that --

CONSULTANT WALLI'S: | understand.

MR, KRUPA:  Yes.

CONSULTANT WALLIS:  Just to clarify that.
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MEMBER SKI LLMAN: Mke is there a weak,

weakest link in all of the nbds that you have nade in
all of the changes that you have taken, is there one
that stands out in your mnd as this is the one we
nmust be nost careful wth?

MR. KRUPA: That is a tough question. W
are going to go through the nodifications. You know,
as we went through and Thomas will talk a little bit
about it, we used a margin managenent process to
assure as we evaluated each system that we had
adequate or we added margin and thus, inplenented
t hese nodi fications. You know, | hadn't thought about
what is the weakest |ink or the | owest margin | guess
is what you are really asking.

MEMBER SKI LLMAN:  This is not a trick

guesti on.

MR KRUPA: No, | know.

MEMBER SKI LLMAN:  And | don't have an
agenda in asking this. | amjust curious.

MR. KRUPA: | just have never thought of
it.

MEMBER SKILLMAN: | have been through

t hese a nunber of tinmes. And each tine you go through
one of these, you say you know what, that is where we

have got to be careful. Right over there.
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MR. KRUPA:  Well | will give you just a--
my concern and I will talk about it at the end of ny
presentationis during the power ascension testingthe
integrated controls that we have a good stable
controll ed power ascension and assure that all of the
nods have been i npl enent ed per the design and function
as designed. And then the design established that we
have adequate margin for uprating the plant there.

So | will talk a little bit about the
power ascension program and the integration of the
control systems as we nove through them

MEMBER SKI LLMAN:  Thank you, M ke. Thank
you.

CHAI R REMPE: Have you started, | nean you
are in outage right now Are you starting to include
all these nods at this tinme?

MR KRUPA: Yes.

CHAIR REMPE: And they will all be
i npl enented during this outage?

MR. KRUPA: Yes, we started our outage on
February 19th and we are in the | ast week of
conpletion. W are wapping up the outage doing
| ineups, final tests before we start goi ng back up.

So all the nods that | wll discuss have

been inplenented and we are in the final stages of
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cl osing the paper, final testing.

So again, constant pressure power uprate
you see a 510 negawatts thermal increase in power.
The pressure, feedwater tenperatures remain the sane.
The nunbers on the slide showa 13 percent increase in
feed flow, main steam flow. It is 50 percent over
original license power but we have an MJR so it is a
13 percent increase over we are currently |icensed.

The core flowrenmains -- the max core fl ow
remains the same. You will note that the | ower end of
that core flowis reduced, based on stability. And we
will talk nore about that. W have a slide to go
t hrough our core operating paraneters later in the
presentati on.

Ckay. As an overview, because it is a
significant set of nodifications, | just wanted to
take a few mnutes to cover the scale, the
nodi fications we inplenented. There was over 30
di screte nods that we did. They range from set point
and scaling adjustnments that woul d be obvious for
changes in feed fl ow and steamflow to repl acenent of
maj or conponents |ike the generator and the steam
dryer. It was over two mllion man-hours of craft
| abor to inplenent these nods.

About a third of these npbds addressed
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systens inportant to safety. You know, increase in
cool ing water capacities or plant reliability or just
margins to accidents. And I will just walk through
sone of them

The Power Range Neutron Monitoring System
is the digital replacenment for the neutron nonitoring
systemthat we have in the plants currently anal ogue.
It provides higher reliability, built-in redundancy
and self-checking. It provides for faster response
time and automatic detection of instability and then
a reactor scramas a result.

This PRNMS submittal was a separate
license submittal but the stability solution is
required for the power upgrade and the core design
that we'll be going to. W changed the standby liquid
control system enrichnment. W have put an enriched
boron-10. W increased that by 20 percent. That age
and the accident analysis for ATWS particularly.

Inthe ultinmate heat sink, again Gul f uses

two standby service water basins cooling towers for

enmergency cooling water. There are 6.6 mllion
gal l ons each. What we did is change the fill design
inthe towers to a higher efficiency fill design. It

added about a 15 percent inprovenent in cooling heat

exchange and we al so added a transfer nmechani smthat
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al  oned an i ncreased vol une of water to be transferred
from one tower to the other in an accident so that
that total volune of water is available to either 100
percent redundant ECCS di vi si ons.

MEMBER SKILLMAN:. M ke, are we going to
get a chance to tal k about sonme of the specifics of

these later?

MR. KRUPA: Yes. |'msorry. The PRNMS we
are going to present in detail. The steamdryer we
are going to talk about in detail. Let's see --

CHAIR REMPE: |s there one itemin
particular that you have in m nd?

MEMBER SKI LLMAN:  Two things. Enriched
boron, how do you segregate old boron from new boron
so that you don't mx and match?

MR. KRUPA: You said how did we inpl enment
t he nod?

MEMBER SKI LLMAN:  Well | understand what
you said is you are going to enriched boron.

MR KRUPA: Yes, we drained the boron
system cl eaned the tank, and then we bought enriched
boron-10, which is 96 percent boron-10 in the m xture
that we put into the tank now.

MEMBER SKILLMAN: Is all the old boron

gone?
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MR. KRUPA: It is gone. Yes, drained,

cl eaned.

MEMBER SKI LLMAN:  You had just changed the
fill to stainless steel.

MR KRUPA: That is correct.

MEMBER SKI LLMAN:  What foul ing?

MR. KRUPA: It is high efficiency, |ow
fouling fill. But we will continue to nonitor the

t ower performance.

MEMBER SKI LLMAN:  Thank you.

MR. KRUPA: (Ckay, spent fuel pool cooling.
Agai n, we have hi gher batch off-|oads and hi gher heat
| oads in those batches. W increased the fuel pool,
we changed t he fuel pool cool and heat exchangers. W
added a 29 percent increased capacity for heat
removal . There was a nunber of nobds associated with
that but the basic nod has increased to capacity the
pool .

The heat |oad increase was about 18
percent so we have added quite an additional margin.

The steamdryer, again we are going to
talk at |l ength about the steamdryer, both us and the
staff. But we did opt early in the project to replace
the steam dryer and to use the, we have a prototype

steam dryer at an EPU plant that has already been
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instrunented and in service.

CONSULTANT WALLIS: Can | ask you about
that? Now the stand pipes on the steamline are
soneti mes problematic. You have to worry about them
Did you do anything to change those val ves or those
stand pipes to make them | ess probl ematic?

MR. KRUPA: No, we did not change ours.
And we will talk nore about that when we get there.
W will talk about the frequencies and the resonance
t hat we have.

We did instrunent our steam lines two
cycles ago, as a prelimnary for input for power
upr at e.

CONSULTANT WALLIS: It would be nice if
you could do sonething so you didn't have to do al
t hat anal ysi s about frequenci es and resonances and how

many coul d resonate and all that stuff but you didn't

do that.

MR. KRUPA: W didn't change our stand
pi pes, no.

CONSULTANT WALLIS: Ckay.

MR KRUPA: But we will talk nore about
t hat .

Agai n, the dryer design was enhanced from

the prototype to renove the high stress or |ocate or
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i nprove the design of the high stress |ocations. W
i mproved the thickness of nmenbers to | ower stress of
the menbers, overall increased this dryer by 40
percent in weight. But again, we have quite a few
slides to tal k about the details of the dryer and the
right people here to get into nmuch nore detail there
for you.

Ckay, so on the power generation side, we
did i nmprove the, we have added a full flow filtration
system for the condensate systemthat will renove --
mainly to address the iron. And the margin there is
for crud-induced fuel failures. So we are renoving
the iron fromthe plant.

Qur plant service water for norma
operation and shutdown operation is a well system
And we have added an additional well, another 10,000
gal lons' capacity in margin. Again, it is just
margin. W don't need themin service.

MEMBER SKI LLMAN: M ke, woul d you j ust
briefly describe what a radial well is, please?

MR. KRUPA: Yes. The radial well system
isa, it is acaissonthat is 125 - 150 feet deep into
the aquifer. And then in the bottomthat, you
radially push out your drain pipes that devel oped

aquifer. So it is a well systemand it is radial
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because the aquifer pipes are radially disbursed
around it.

MEMBER SKI LLMAN: So for your radial --
for your new well, you actually take sone power from
your batteries.

MR KRUPA: |'msorry?

MEMBER SKI LLMAN:  You take sone power from
your batteries.

MR. KRUPA: No, sir. Did you say power
frommy batteries?

MEMBER SKI LLMAN:  Yes.

MR. KRUPA: No. Well, it is non-safety
rel at ed.

MEMBER SKI LLMAN:  Ckay.

MR. KRUPA: It is plant service water is
non-safety related. The ultimte heat sink
di scussed was the safety-rel at ed.

This power uprate is adding no new | oads
to our batteries.

MEMBER SKILLMAN: That's not what the
Saf ety Evaluation says. It says it takes sone power
formthe 125-volt non-safety related small change.

MR. KRUPA: Ckay. Non-safety related.
"' m sorry.

MEMBER SKI LLMAN:  Ckay. | understand.
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Thank you.

MR. KRUPA: | mi sunderstood your question.
"' m sorry.

MEMBER SKI LLMAN:  Thank you.

MEMBER ARM JO  Just a quick question
about your condenser. Do you have a titanium
condenser tubes or do you have copper-beari ng?

MR. KRUPA: Not copper but | don't know
the material .

MEMBER ARM JO.  No, copper-bearing. |
know it is not copper.

MR. KRUPA: No, copper-bearing, yes.

MR SMTH [I'mFred Smith. Wat was the
guestion?

MEMBER ARM JO Do you have a titanium
condenser? You tal ked about crud-induced corrosion
and your control of iron. | just wondered if you had
done anythi ng about your condenser to renove the
cooper.

MR SMTH W don't have a brass
condenser at Grand Gulf. And so our crud depositions
are primarily hematite.

MEMBER ARM JO.  Yes. What is the materi al
t hat you use?

MR. KRUPA: Let ne get back. W can find

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

it but we did evaluate that and we have a -- the
anal ysi s was our condenser tubes are fine. And | wll
get you the materials.

MEMBER ARM JO  Yes, well | am talKking
specifically about the old crud-induced |ocalized
corrosion problem

MR. KRUPA: Yes, not a problemat G and
Qul f.

MEMBER SCHULTZ: So there will be nore
detail there later?

MR. KRUPA: Yes, we will bring that back.

MEMBER SCHULTZ: You don't have the
typi cal problens but you did nove forward to renove
the iron?

MR. KRUPA: That's right. This plant was
dem n condensate plant. During startup we have a 30
percent capacity to pre-filter the iron. But when the
plant is up and running thereis no filtration. It is
just a dem n-based plant. And so all the crud is
punped forward.

MEMBER SCHULTZ: Currently? And the
nodi fi cati ons have been nmade?

MR. KRUPA: The nods have been nmade now
for full flow filtration. So now they are in the

condensat e stream 100 percent floww Il go through the
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filters.

MEMBER SCHULTZ: | understand. Thank you.

MR.  KRUPA: Ckay, the other power
generation nods included replacing the noisture
separator re-heaters, nine of our |owpressure
feedwater heaters. Both reactor feed punps, G and
Qulf's feed punps are turbine driven, steamturbine-
driven feed punps, there is two. W replaced the
st eam si de and casi ngs of both of those feed punps.

CONSULTANT WALLIS: Do you have nuch
mat erial erosion in the heater piping?

MR. KRUPA: | n the heater piping?

CONSULTANT WALLIS: Isn't this one area
where you got some of the erosion that CHECWORKS was
supposed to take care of ?

MR KRUPA:  Yes.

CONSULTANT WALLIS: Did you actual ly check
how much you had when you t ook them on?

MR. THORNTON. Yes. M nane is Thomas
Thornton. | amthe Engineering Manager for Extended
Power Uprate at Grand Gul f.

W have |ooked our FAC program and
reviewed those. W had sone areas of increase in wear
but did not find that we had a significant inpact in

any of those areas. In our FAC program we will still
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be able to nonitor those pipes. W did not identify
any locations that required --

CONSULTANT WALLI'S:  Not hi ng unusual .

MR, THORNTON: -- upgrades with materials
as a result of the extended power uprate al one.

MR. KRUPA: Wat we did as we replaced the
feedwat er heaters, we replaced sone extraction pipe
associated with that. And when we did, we upgraded it
with chrome-noly. The sane with our MSRs. Wen we
repl aced those, we went ahead and replaced all the
drains with chrone-noly.

So we have inproved the plant froma FAC
poi nt of view as we have done this upgrade. So it
i mproves that going forward.

MEMBER SHACK: Just in the normal course
of busi ness have you done nuch repl acenent because of
FAC probl ens?

MR. KRUPA: Not major. Not mmjor.

There has been lines with pitting and FAC
in the past that we have had to replace but it's
not hi ng maj or.

MEMBER SHACK: But you haven't done maj or
pi pi ng repl acenents.

MR. KRUPA: Correct.

MEMBER SHACK: It has nothing to do with
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the EPU either. | was |ooking at GSI-189 the other

day. What did you do to address your igniter problenf?
MR KRUPA: My who?
MEMBER SHACK: The igniter -- the backup
power for the igniters on your GSI-189.
MR KRUPA: |'msorry.
MR FORD: M nane is Brian Ford. | am
t he Seni or Licensing Manager for Entergy. And | just

happened to be | ooking at the igniter issue the other

day.

For GSI-191, the BWR-6 is --

MEMBER SHACK: No, 189.

MR. FORD: Ch, 189. Sorry.

MEMBER SHACK: Yes, 191 is on all our
m nds.

(Laughter.)

MR FORD: |'msorry.

MEMBER SHACK: O all other GSIs.

MR. FORD: The BWR-6s did two things.
One, they nade a cross-connect between the Division 3
HPCS di esel generators so that they could power the
igniters if they had a loss of Divisions 1 and 2.
They al so put in a connection point where they could
connect up a tenporary diesel generator. So we have

an alternate power supply that can feed that. And we
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are |l ooking at addressing that as part -- eventually
addressing that as part of order EA-12-049 al so.

MEMBER SHACK: kay, but that has al ready
been inplemented. This is not sonmething we are --

MR. FORD: The first ones, yes.

MEMBER SHACK: The first ones.

MR. KRUPA: The net hodol ogy, too.

Ckay, | think I was worki ng ny way t hrough
power generation. W did replace all the nain
transforners again, aging and we were at the limt for
the existing transfornmers. So we went ahead and added
new transformers for margin. W replaced the nain
generator with a refurbished stater and a rewound
rotor. W have increased the cooling capacity within
the stater with new cool ers for hydrogen. W have
added a new seal oil systemthat allows us to i ncrease
t he hydrogen pressure in the generator to 75 pounds,
again for heat renoval capability.

W have replaced the isophase bus duct
cool ers with upgraded cool ers for the new heat | oads.
And t hen to address power ascensi on, we have added t he
vibration nmonitoring requirenments to the condensate
and st eam system

Associ ated with the dryer, we have got the

dryer now fully instrunented and then of course the
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strain gauges on the steam line to provide that
f eedback.

MEMBER SHACK: How long will that
instrumentation |ast, the steamdryer?

MR. KRUPA: That is one of our questions.
| guess there is sone experience that will make it six
nmont hs and sone that will nmake it to the next cycle or
| onger.

MEMBER SHACK: Ckay. And then there is --

MR. KRUPA: | think there are some that
are nore robust, accel eroneters.

MEMBER SHACK: There is no intent to nake
this a really serious kind of instrunentation that
woul d |ast a long tine.

MR. VERROCH : Right. M nane is Steve
Verrochi. | amthe General Manager of ENngi neeri ng.
And | have been involved in the steamdryer fromthe
begi nning. W have done sone surveys in the industry.
As a matter of fact, Jerry has done that personally.
And it has been various experiences as far as the
instrumentation and how long it will [|ast.

Ceneral Electric essentially says that any
time after six weeks of operation we could start to
see instrunents fail. The nost likely the instrunents

that would fail would be the strain gauges because
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they are the nost delicate instruments and then the
pressure transmitters and acceleronmeters are nore
robust and are expected to | ast |onger.

The failures that have occurred at other
sites that we have tal ked to range frominstrunents to
actual cabling or --

MEMBER SHACK: Yes, that's what | was sort
of wondering. |Is the wiring set up so that it is
going to be destroyed i n the nornmal course of business
inashort tine? Is it just going to -- how long the
instrunments | ast.

MR, VERROCHI: Right. It is primarily the
instruments and the connection to the wiring that is
on the dryer itself. So it is in a very turbul ent
environnment. So you know, those w ring connections
can only be so robust because of the delicacy of the
instruments. So that is nost likely where they wll
be chal | enged.

W expect to get full use of those
i nstruments through our re-benchmarki ng market at the
current 100 percent power. So we will have the ful
val ue of those instrunments and the re-benchmarki ng of
our analysis at that point. So we will have that ful
benefit and then we expect to use those i nstrunents as

we proceed in power beyond that. W would expect to
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| ose sonme but we al so have full redundancy of those
instruments. W have 28 instrunents. W only need 14
to get a full benchmark. And even if we | ose sonme of
those 14, they wll still be adding valuable

i nformati on as we go.

So it is not like it is all or nothing.
W will be able to use those instruments all the way
t hrough power ascensi on.

MEMBER S| EBER: The only tine you need it
is to conplete the startup testing.

MR. VERROCHI: That's correct. The only
time we need it is to conplete the startup testing.
Right. That is a very good point, sir.

MEMBER SIEBER: So it could start to pay
of f the next day.

MR. VERROCCHI : Right. W actually renove
these instrunents the next outage where we have to
remove these instrunents, renove all the cabling. So
it isonly intended to be on the dryer for one second.
That is correct.

MR. KRUPA: Now there is two sets of
instruments we are tal king about. One is the onboard
on the dryer instrunentation and then the plant
startup instrunentation on the condensate steaml i nes

for vibration nonitoring. And those are al nost |
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think all entirely accel eroneters and should | ast the
cycle but we only need themfor the power ascension
testing and benchmar ki ng.

| have added sone pictures for you. The
noi st ure separator re-heaters, the construction of the
wel |, the transformer replacenent, aux tower. But the
feedwat er heaters, there is our new dryer.

CONSULTANT WALLIS: Can | ask you about
these main transforners? This is the way they
actually ook in slide nine out there in the field
i ke that?

MR. THORNTON: Those units are staged
currently prior tothe installation. They are single-
phase units.

CONSULTANT WALLIS: So they sit out there
and the water just cones into thenf

MR. KRUPA: No, no. These are just being
del i ver ed.

CONSULTANT WALLIS: That's just been
delivered. | just wondered what they are doing there.
They are just sitting there.

MEMBER SIEBER: It | ooks like they don't
have cool ers.

CONSULTANT WALLIS: There is nothing

t here.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35
MEMBER SKILLMAN: This is the new

t echnol ogy.

(Laughter.)

MEMBER SHACK: They have a wirel ess
net wor k.

MEMBER SIEBER Each has its own
t ransf orner?

MR KRUPA: That's correct. W have three
mai n transformers with a built-in spare.

MR. THORNTON: But we have an installed
spare as wel | .

MR. KRUPA: Ckay. Again, the summary for
nodi fications. This slide shows the nodifications we
made that specifically address the safety and
transi ent risk margi ns that we have made to t he pl ant.
| think | have discussed all of these.

And the next slide is just again a sumrary
for the reliability and operating margi ns that we
per f or med.

All right, now for power ascension
testing, again the plan picks up where we are w appi ng
up with our nodifications, our post-nodification
testing that we have done in the field to assure the
design or the nods were inplenmented and function per

t he design.
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The power ascension test program wll
assure a control |l ed ascensi on and i ntegration testing
of the nods to the other for plant operation. W did
do this in conjunction with the SRP and the LTRs for
EPU power ascension testing. The test planis
fashi oned after our origi nal power ascension test when
we conmi ssioned the unit.

The tests are developed and wll be
i npl enented by very experienced G and Gulf engi neers
that were involved with the previous test program

MEMBER SKI LLMAN: M ke, let nme ask this.

MR, KRUPA: Yes?

MEMBER SKI LLMAN:  You have invested very
significantly in the physical plant. You have
refurbi shed. You have upgraded. You have provided
margin. To what extent has that nodification
nmentality carried over into emergency preparedness,
energency planning and the offsite actions that may
acconpany this 500-negawatt el ectrical increase?

MR. KRUPA: There is a -- one of the nods
that was nmade that was on that first slide was an
i mproved core sinulator for the operator training and
simulation. So we have upgraded the sinul ator nodel
for this new thermal hydraulic condition. W have

reviewed all of our EP plans. There are sonme changes
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in the EP plan but just associated with sonme of the
setpoints or condition nonitoring issues for sone of
the curves for containnment or suppression pool
t enper at ure.

So we had t o upgrade our EP pl an but there
was no real change to the plan.

MEMBER SKI LLMAN:  Thank you.

MR. KRUPA: This matrix shows the power
ascension program and the group test that we will be
performng. W wll start baseline vibration
nmonitoring and steam dryer nonitoring at 50 and 75
percent power. And you know the radi ocheni cal and
radi ol ogi cal conditions around the plant will all be
noni t ored through the whol e power ascension as a
nmoni t ori ng program

The significant | will say dynam c testing
or transient testing that we will be doing is in the
area of pressure regulator dynam c tuning and the
feedwater dynamic tuning. Wth pressure regul ators
starting at 90 percent, we will do step changes with
t he pressure regul ator up and down with magnitudes of
about si x pounds to show that the pressure regul ation
with the new turbine and the control valves are the
same but the pressure regulation with the reactor,

t hose powers is stable.
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The sane with feedwat er system we will do
step changes of two and four inches up and down. W
will use, take one feed punp to manual and nmake step
changes with it and make sure the other one foll ows.

And as we go through this, the power
ascension test is established in plateaus of two and
a hal f percent, very controll ed pl at eaus where we wil |
stop, do these tests, assess the data. At the five
percent pl ateaus, the data anal ysis for the dryer wi |l
be submitted to the NRC staff for their review and we
have, in our license condition, hold points at those
times for the staff's review and concurrence with
nmoving forward. So, a very controlled two and a half
percent increase in power. It is probably over six to
eight weeks it will take to bring the unit to new
t hermal power.

The power ascension program acceptance
criteria is established with Level 1 and Level 2.

CONSULTANT WALLIS: W are going to get to
the steamdryer but just can | ask you? Are you
i nstrunmenting those stand pipes?

MR, KRUPA: Yes.

CONSULTANT WALLI'S:  You are instrunmenting
t hose for resonance?

MR. THORNTON: We are instrunenting, yes,
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the safety relief valves wll be instrunmented to
determine if there are vibrations on there.

CONSULTANT WALLIS: It is just vibration.
Are not nonitoring pressure fluctuations or just
vi brati on?

MR. THORNTON: They will be transduced on
the main steamlines as well for pressure.

CONSULTANT WALLIS: kay, but you won't
separately nonitor the stand pipes for pressure?

MR. THORNTON: Not i ndependent of the --

CONSULTANT WALLIS: So if that spraying
i ke an organ pipe, you won't know it, except by
vi brati on?

MR. KRUPA: Absolutely we will.

CONSULTANT WALLIS: By vibration.

MR THORNTON: Yes. | nean, we fell like
the nonitoring will nake conpl ete coverage of all the
SRVs and we will understand what is going on there.

CONSULTANT WALLIS: Well we will get to
that, | guess later.

MR THORNTON: We will discuss that in
nore detail when we cover that topic a bit later.

MR. KRUPA: (kay, again | know you have
heard Level 1 and Level 2 acceptance criteria for

testing. The Level 1 associated with the plant safety
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analysis. And if we hit a Level 1 criterion and it is
not net, we wll put the plant back in a safe
condition while that is evaluated and a corrective
action program and corrected before we nove on. W
woul d have to redo that test after correction and pass
the Level 1 criteria before noving on.

Level 1 criteriais, for the exanple I
used, for regulation, pressure regulation or feed
regul ation is no divergence in the control system In
t he exanple on the slide, feedwater run out capacity
can't exceed the value in the accident analysis, so
t hat we don't overfeed the vessel and create a thernal
limts problemfor the fuel. So the feed punps can't
put out nore water than the design anal ysis.

MEMBER SKI LLMAN: Before you change, how
robust and healthy is your corrective action program
pl ease?

MR. KRUPA: | think we have a real solid
corrective action program You know, | think our
threshold level is very low Qur Corrective Action
Review Group is the senior plant managenent of the
site. The plant general nanager chairs that conmttee
and reviews every corrective action witten and
eval uates what threshold and what degree of

di sposition and corrective action occurs. W have, it
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is astructured | evel froma root cause to an apparent
cause to a corrective action.

MEMBER SKILLMAN: Are your root causes
effective?

MR. KRUPA: | believe they are. And we do
assessments in an 18-nmonth cycle type of frequency
bet ween our sel ves or i ndependent organi zati ons cone in
an assess the effectiveness of the corrective action
program besi des the staff and t he annual inspections.

MEMBER SKI LLMAN:  Thank you, M ke.

MR. KRUPA: Yes, | think we have a very
robust program

MEMBER SKI LLMAN:  Thank you.

MEMBER SCHULTZ: M ke, as you have gone
through this process in making changes in preparing
for this outage, has the vol une of activity associ at ed
with a corrective action programincreased?

MR. KRUPA: Absolutely. You know, the
scal e of the nodifications and the anount of work that
was put in the last let's say year, and it has really
been | onger since we have been working on the project
but this has brought up a | ot of new issues or nore
i ssues in volune than the station normally deals with
j ust operations. You know, anything fromconstruction

issues to a plant design question that you conme up
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with while you are going through sonething like this.
So yes, the volune is up. W are close to 8, 000.

MR. PERITO Eight thousand, which is
typically what we generate over the course of a year.

MR KRUPA:  Yes.

COURT REPORTER: Speak into a m ke.

CHAIR REMPE: And identify yourself,
pl ease.

MR PERITG I'msorry. |I'mMKke Perito
again, the Site Vice President. W are around 8, 000
is the total nunmber of condition reports generated
this year. Typically at Gand GQulf and across the
fleet, that is about the nunber you get in 12-nonth
cycle. So significant input to the corrective action
program

MEMBER SCHULTZ: And has this then created
a higher backlog? And if so, what is the plan to
address that in the station?

VR. PERITO Froma big picture
perspective, we track all those backl og nunbers and
the tine to disposition corrective action requests,
whet her they are the broke-fix type or whether we do
causal analysis on them So we have indicators that
nmonitor that. And our threshold is a 30-day

turnaround for the nore detail ed causal anal ysis than
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we need that indicator.

MR. VERROCCHI: This is Steve Verrochi, the
general manager of engineering. From an engi neering
point of view, we track the backlog of corrective
actions very closely. And our goal across the fleet,
the Entergy fleet is 150 CRs. W are currently, at
Gand Qul f, we are at about 215. W are well within
you know, we are staffed sufficiently to be able to
respond to these, get a good response and a tinely
response to keep ahead of the workload that is com ng
in.

So we feel that we are doing a very good
j ob at keeping the backlog in the range it needs to be
as we cone out of this outage.

MEMBER SCHULTZ: Thank you.

MR. KRUPA: Ckay. Again, the Level 2
acceptance criteria associated wth the design
paranmeters and performance they again would be any
Level 2 criterion we didn't nmeet would be put into the
corrective action program for imedi ate disposition
and appropriate correction.

Level 2 criteria in the exanple | used
with regulator flows, feed fl ow or pressure regul ator
woul d be quarter danmpening for Level 2. You know, no

di vergence for Level 1 and quarter danpeni ng woul d be
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Level 2 criteria.

In the <case of the feedwater flow
capability that we have at |east five percent margin
at normal operating power on the feed punps.

So that is ny prepared remarks for both
t he nods and our power ascension program

MR. VERROCHI : | wanted to respond to an
earlier question. | know Sam asked it, so if you
coul d make sure he gets the nmessage. Qur condenser
t ubes are 304 stainless steel --

CHAIR REMPE: Ckay, | will tell him

MR VERROCHI : -- with very good
performance to date. And they do not add to any
contam nation levels in the condensates.

Qur primary focus with the full flow
filtration was iron content in the overall system
And that is going to be a big addition for G and Gl f.

MEMBER SCHULTZ: How does that conpare,
that systen? |Is this same systemin use in other BWRs
in the Entergy fleet?

MR VERROCHI : Yes, we have the sane
systeminstalled in our Riverbend Station and have had
very good success with that. W are able -- |INPO has
[imts -- INPO as well as EPRI has limts that are

nmonitored very closely for iron content. And we saw
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a drastic change when we installed this system at
Ri verbend. W saw a drastic inprovenment in iron
content and overall chem stry nunbers. So we expect
to see the same at Grand GQulf in this system

MEMBER SCHULTZ: Thank you.

MEMBER S| EBER: Do you have any excessive
anount of salt in your circulating water?

MR KRUPA: No. No, it is well water and
so it is not salt.

MEMBER SI EBER  Ckay.

CHAIR REMPE: Are there any nore
guestions? Well, we were scheduled to a break at
10: 00 and then reconvene with the safety anal ysis and

other topics. Do you want to go ahead and keep goi ng

and maybe we wi |l | ook at around 10:00 to take a break
t hen.

MR. KRUPA: Yes, so we will introduce G eg
Br oadbent .

MR. BROADBENT: | am Greg Broadbrent. |'m

the Supervisor of Safety Analysis for EPU Safety
Anal yses and | am here to tal k about the EPU Safety
Anal yses.

Basically we used, as Mke had pointed
out, the GE topical reports to determ ne what we need

to review for the safety analysis. W |ooked at the
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rel oad analysis. W devel oped a EPU equilibriumcore
and ran a nunber of different rel oad anal yses on t hat,
devel oped operating limts. W -- going down through
t hose events, those are the limting rel oad events.

The only one where we found that we did
not have the margin that we would have |iked was for
the SLC shutdown nmargin. W net the criteria with our
standby i quid control systembut there was not enough
margin there for us to feel confortable for cycle-to-
cycle variations. So we decided, as M ke had pointed
out, we did do the SLC nodification and we introduced
enriched boron into that system

MEMBER SKILLMAN:  Was the limtation on
the volunetric flow rate or just on the reduction K-
effective with a higher boron concentration?

MR BROADBENT: It is the reduction in K-
effective.

MEMBER SKILLMAN: | understand. Thank
you.

MR. BROADBENT: And we went to 96 percent
enriched boron. And to answer a previous question to
yours, we do have a test, a tech spec that does check
the boron enrichnent in the event every tinme we add
boron to the tank. So if we did add the wong boron,

we would pick it up in the tech spec surveillance.
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MEMBER SKI LLMAN:  Thank you, G eg.

MEMBER SCHULTZ: Greg, you nentioned you
did the evaluation for an equilibriumcore. Howdid
you address the transition?

MR. BROADBENT: Well there is a bounding
equilibrium core. And that is the GE phil osophy.
They devel op an equilibriumcore now W actually do
have a Cycle 19 core design which we are starting up
on. So we do see sone transition effects. But they
are within the range of what we expect with that
equi librium core.

MEMBER SCHULTZ: Any surprises or
di fferences that weren't expected? | was thinking of
t he net hodol ogy that was used.

MR. THORNTON: | think we are going to
cover the core design and the aspects of that. W can
cover that in nore detail at that tine.

MEMBER SCHULTZ: Thank you. | can wake.

MR SMTH  Fred Smith, the Manager of
Fuel and Analysis. The cycle-specific analysis for
CGE's analysis is pretty substantial. And so certainly
things |like SLC are eval uated every cycle.

MEMBER SCHULTZ: Under st ood.

MR SMTH So the equilibriumcore

analysis that Geg is doing is establishing a
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framework t hat we nake sure that we wi ||l be successful
going forward. And of course, if there is an issue in
a cycle-specific analysis, we will have to make sone
ki nd of adjustnents.

MEMBER SCHULTZ: Thank you.

MR. BROADBENT: And we saw, in termns of
operating limts, we saw basically what we expected in
terms of SLC shutdown margin, the cycle-19 core was
actually alittle hotter than the EPU core. And if we
had not done the SLC boron-enrichment nod, we would
not have had adequate shutdown margin for this
upcom ng cycl e.

MEMBER SCHULTZ: W are going to cover
nore on core design later, fromwhat | understand?

MR. BROADBENT: Yes.

MEMBER SCHULTZ: Thank you.

VR. BROADBENT: W perforned the
contai nment analysis. W ran the main steamline
break, recirc line break. W did see an increase in
contai nment pressure and we did see an increase and
t he al l owabl e, the nmaxi num cont ai nnent pressure that
we based our Appendix J testing on, we ran somne
special events. | have a slide about Station
Bl ackout, Appendi x R and the ATWS anal ysi s.

For the ATWS anal ysi s we di d nake two tech
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spec changes to support that. And there was a SLC
punp relief valve that we increased these tech spec
set point on because of the slightly higher pressure
and the reactor vessel during an ATWS. And al so we
added two new SRVs to the tech spec operability
requi renents. We have got 20 SRVs installed
previously. Qur tech spec only required 13 to be
operable. Now we require 15 to be operable to neet
t he ATWS over pressurization limts. And | have got
some nunbers, specific nunbers.

MEMBER SKILLMAN. Greg, these are the
Di kkers val ves?

MR. BROADBENT: Yes.

MEMBER SKILLMAN: |Is the conbination of
the Dikkers valve, the Senpress actuator, and the
Seitz solenoid a suite that is commonly used for Bs,
for these boiling water reactors? |Is this a norma
conpl ex of equipnent or is this unique to this site?

MR. THORNTON: | don't believe they are
uni que but | don't have the information on how commobn
that setup is. | can get that.

MEMBER SKILLMAN: | would like to bring
t hat back, please. M real question conmes fromthe
safety evaluation, page 91, where the operating

experience for the D kkers valve, Senpress actuator
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and Seitz solenoids is acceptable. | would like to
know wher e el se these things are used, and what is the
experience with these.

MR. THORNTON: | under st and.

MEMBER SKI LLMAN:  Thank you.

MR. BROADBENT: And in terms of
radi ol ogi cal events, sone of the limting events that
we | ooked at were the LOCA, the fuel handling acci dent
and the control rod drop. W are an alternative
source termplant, full scope alternative source term
pl ant, we were a pil ot application back in 2000 and we
mai ntained these in the alternative source term
appl i cation.

Some nunbers. For suppression pool, the
limting event for our suppression pool was the
station blackout. And like | said, | will talk nore
about station blackout Ilater on. W have an
acceptance limt on the pool of 210 degrees.

W do have a | ower acceptance criteria for
events that generate debris, like the LOCA. And that
is based on that positive suction head and the
additional DPthat is introduced across the strainers.

And that limt is 194 and the LOCA was
with EPU 189.

In terns of drywell tenperature, the main
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steamline break was the limting event. W actually
saw a slight decrease from methods change to 307
degrees. In terns of pressure, pressure did go up in
the drywell from22 to 27 psig, the limt as 30 psig.

And in the containment, we did see an
actual reduction in tenperature for the maxinum
cont ai nnent event. The reason for this is previous GE
nmet hodol ogi es assunmed thermal equili briumbetween the
water and the air and their newer nethodol ogies
consider that nore of a nechanistic transfer. So
therefore, for events for the alternative shutdown
cooling, where you are putting the heat into the
water, you don't see the air tenperature go as high

And for the main steamline break, we did
see an increase in the wet well pressurization for the
main steamline break. And for the recirc |line break,
the long-term pressure will set by the recirc line
break at 11.09.

CONSULTANT WALLIS: Can | ask you now? |
asked an earlier guestion about whether you were
approaching sonme limt. And | was told no you
weren't; you coul d have gone to 20 percent upgrade in
power. But it |ooks as if the pressure fromthe MSRV
is approaching the limt.

So if you went to 20 percent, you would
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probably be over it, if | just extrapolate that.

MR. BROADBENT: Well not necessarily
because that is a short-term pressure peak driven by
t he steam rel ease.

CONSULTANT WALLIS: Right.

MR. BROADBENT: And it is not really a
decay heat |oad inpact.

CONSULTANT WALLIS: Why does it go up so
much? Wiy does it go up so ruch?

MR. BROADBENT: There were sone changes
made to the inputs. That event hadn't been revi ewed
or re-perfornmed since the m d-'80s.

CONSULTANT WALLIS: Because you woul d
expect it woul d be about the same with the short-term

MR THORNTON: Well there is an area of
t he contai nment, our contai nnent design the Mark 111
cont ai nment has t he suppression pool. And there is an
area above the suppression pool that has a floor for
the hydraulic control units for the control rod drive
mechanisms. It is in that area where we see this peak
occur. So the bulk of the contai nnent doesn't see the
| arge pressure increase. And when we | ook at the
long-term effects, the long-term effects are still
only show the smaller increase, |ess than 12 pounds.

CONSULTANT WALLI S: Now | had a bit of a

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53

conpl ai nt about this because | have read all this huge
docunentation in the PUSAR and the SER and nowhere is
there a di agram

So if you say that a certain region has a
hi gher pressure than another, | have no i dea what you
nmean, unless | dig into sonmething in the past, which
| was not willing to do.

MR. BROADBENT: W do have a backup slide
avai |l abl e on that.

CONSULTANT WALLI'S:  Yes, but that is now.
It would help if these docunents had sonme kind of a
di agramwhi ch showed the crucial el enents that you are
tal king about so | understand what is going on or
soneone el se coul d under st and.

MEMBER SI EBER: All these areas reach an
equilibrium as things balance out. This is the
initial --

MR. THORNTON: Correct. And we have
continued to look at this as we have done other
analysis and currently, the analysis is indicating
that the initial analysis was very conservative inthe
way it nodel ed the area. |n |ooking rmuch closer than
that, we found that there is a | arger vol unme than was
initially considered and we are seeing that those

nunbers are expected to be nuch lower. So we won't be
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approaching that limt as shown here.

CHAIR REMPE: But it would be nice to have
t he backup slide showing the | ocation, if you would be
willing to provide that.

MR. BROADBENT: W can bring that up
foll owi ng the break.

MEMBER SKI LLMAN:  For the SBO event, your
suppressi on pool tenperature is above your origina
185 Fahrenheit limt. |If that newlimt is 210, |
read in the safety evaluation that there has been a
t horough anal ysis of the suppression pool for the
hi gher tenperature. Could you nake a conmmrent about
t he thoroughness of that anal ysis, please?

MR. THORNTON: Well yes, | nean we | ooked
at the equi pnent associated with that, including the
piping. W did piping analysis to consider the higher
t enperature through the piping to ensure that stresses
of the piping weren't exceeded. That was probably the
bi ggest i npact of the analysis that we had to | ook at.

MR. BROADBENT: And al so the contai nnent
liner. W |ooked at the containnment liner as well.

MEMBER SKI LLMAN:  Thank you.

MEMBER SCHULTZ: Greg, | don't know which
way i s easiest to answer this question but which of

t he anal ysi s, the anal ysi s net hodol ogi es here were not
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changed, as you went through the process for the
eval uation. W are seeing this conparison between
before and after on the uprate analysis but then you
nmenti oned as you have gone through here, sone changes
in analysis either in input assunptions fromone case
to the next and sonme with regard to nethodol ogy.

MR. BROADBENT: And very rarely were there
changes. Mst of this is methodol ogy, GE net hodol ogy.
And | don't know --

MR THORNTON: But there were other
anal yses that weren't |ooked at that you don't I|ist
here. Can you speak to some of those that didn't show
i mpacts fromEPU, | believe is what you are asking.

MEMBER SCHULTZ: Yes. |I'mtrying to get
t he perspective of the physical changes versus the
anal ysi s change.

And | woul d al so I'i ke to know when you say
that the GE anal ysis was i nproved and applied here, |
am assum ng that those analyses inprovenents were
avai lable to you. They weren't created for this
particul ar application.

MR, BROADBENT: No.

MEMBER SCHULTZ: You didn't struggle to
derive the acceptable results but rather you took

advant age of technol ogy that has been devel oped over
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t he past several years. Is that true?

MR. BROADBENT: And probably even before
the |ast several years. | mean, we were not using
TRACG. W were using the standard SHEX and LAMB codes
and all of these | owdown cal cul ati ons.

Gand @lf had not revisited these
calculations for the Appendix K analysis because
everyt hi ng had been done previously at 105 percent, so
they didn't need to be | ooked at. So these haven't
been reanal yzed since plant |icensing.

MR. THORNTON: Yes, | really believe it is
t hese nethodologies that have allowed plants to
consi der extended power uprate and | ook at the
anal yses much cl oser and get nore realistic anal ysis.

MEMBER SCHULTZ: Thank you.

MR. BROADBENT: And in terns of some of
the core paraneters, the PCT for the LOCAis | ess than
1690 with a | arge anount of acceptance -- a large |ike
2200 acceptance limt.

Al so t he peak vessel pressure for the ATWS
went up from1387 to 1455. | will point out that the
1455 included two additional SRVs bei ng operabl e and
it did not credit the other five SRVs that are
installed. So it is also a very conservative

anal ysi s.
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MEMBER SKI LLMAN:  Why did you not credit

t he other five?

MR. BROADBENT: Because for that anal ysis,
we just assuned that we are at our mninumtech spec-
requi red conpl ement of SRVs.

MR. THORNTON: W are just maintaining
margin really for operating margin. |In this because
we have had good experience, we don't typically have
to have safety relief valves out of service, soit is
j ust margin.

MEMBER SKILLMAN:  So if those other five
function, does that create a di fferent problemfor you
in terms of DNB or fuel tenperature?

MR. BROADBENT: No. No, it hel ps us.

O herwi se, we would be analyzing with all 20 if that
was the worst case.

MEMBER SKI LLMAN:  Ckay, thank you

MEMBER SI EBER: But you are required to
anal yze that way because your tech specs read that
way.

MR. BROADBENT: Correct.

MEMBER S| EBER: There is no choi ce.

CONSULTANT WALLI'S:  Well how about | ong-
term cooling? You have got 15 percent nore to K-E

roughl y?
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MR. BROADBENT: Yes.

CONSULTANT WALLIS: | didn't see anything
about | ong-term cooling.

MR. BROADBENT: The suppression pool
tenperature goes up. W eventually have to reject
that additional heat. So we do with a higher
suppressi on pool tenperature, we do get nore heat
rej ection across the RHR heat exchangers. And as you
saw, the pool tenperature did go up and that is a
result of the decay heat load from a long-term
per specti ve.

CONSULTANT WALLIS: | guess the staff is
satisfied with it. | just didn't see an anal ysis of
| ong-term cool i ng.

MR THORNTON: Well our ultimate heat sink
is designed for a 30-day operation.

CONSULTANT WALLIS: If you have inproved
that, you have inproved that.

MR. BROADBENT: That's right.

CONSULTANT WALLIS: Maybe | will ask the
staff the sane questi on.

MEMBER SCHULTZ: Thomas, with respect to
t he val ve testing and perfornmance, you nentioned you
had good performance. And | take it that neans that

you rarely have val ves out of service --
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MR, THORNTON: Correct.

MEMBER SCHULTZ: -- due to testing and
awai ti ng mai nt enance.

MR. THORNTON: | mean, during operation
the valves are all in service. The 20 valves, our
test results have been real good. You know, we have
a sanples of tests that we do in the refuel outages.
And you know, | have had good success with those test
results in proving the valves with those tests.

MEMBER SCHULTZ: So you haven't had val ves
out of service --

MR, THORNTON:  No.

MEMBER SCHULTZ: -- during operation.

MR. THORNTON: No. Typically not. |
nmean, | think the nost significant we woul d have woul d
be a val ve weeping with good operation. |In the |ast
cycle we haven't seen that for nost of the operation.

MEMBER SCHULTZ: Thank you.

CONSULTANT WALLIS: This tenperature with
debris, this is based on sonme net hods whi ch go back to
original licensing? Evaluate debris now.

MR. BROADBENT: Well we put in a new ECCS
suction strainer years ago as a resolution at the
generic issue.

CONSULTANT WALLI'S: At that time, the
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generic issue with boilers.

MR. BROADBENT: That's right. So we have
a debris load on that strainer that introduces an
addi ti onal pressure drop, which then affects the net
positive suction head and lowers the limt on the
maxi mum pool tenperature that we are all owed.

CONSULTANT WALLI'S: So you are using the
nmet hods which were in place sone tine ago.

MR. THORNTON: Yes. This was really a
recognition of the margin that we had avail able to us
with a suction strainer design that we have in our
suppr essi on pool .

CONSULTANT WALLIS: What is it that gets
in the strainer? |Is it oxides of iron or sonething?
What is it?

MR BROADBENT: It is insulation.

CONSULTANT WALLI'S: I nsul ation?

MR. BROADBENT: Primarily insulating
materials. And besides which, we tried to mnimze --

CONSULTANT WALLI'S:  There is sone crud in
t he suppression pool. Do you have to clean that
periodically?

MR, THORNTON:  Yes.

CONSULTANT WALLIS: Well maybe boilers

will berevisited onthis issue, soneday? Because 191
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has been going on for a very long tine with the BWRs.

MR THORNTON: And we understand there is
BWR Omers' Goup effort out there.

CONSULTANT WALLI'S:  So you are follow ng
all of that.

MR, THORNTON:  Yes.

CONSULTANT WALLI S: But there is no

ur gency.
MR. THORNTON: That's right.
MEMBER SI EBER: But they got it first.
CONSULTANT WALLI S: Thank you.
MR VERROCHI : | would like to follow up
alittle bit nore on the long-termcooling. | have

Larry King here with me, who is our GE representative
and he has been working with the overall analysis
work. So | would like to have himjust talk to you
MR. KING The question was |ong-term
cooling. Long-termcooling is evaluated in the
anal ysis, particularly inthe suppression pool that is
represented if it is along-termeffect. It is also
i ncl uded when they | ook at the LOCA effect on fuel and
mai ntai ni ng actual core spray and coolant into the
reactor. So while not a separate subject, it is
i ncluded in those anal yses.

MR. BROADBENT: It is also | ooked at, for
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exanple, inthe ultimate heat sink basin inventory and
all that. In ternms of ECCS net positive suction head,
we take no credit for contai nment accident pressure
and we have positive margins to our punp curves.

And in terns of station blackout --

CONSULTANT WALLIS: The punp curves are
conservatively based, are they? They are not based on
actually deteriorating but surviving for a linmted
time. They are based on is it a conservative approach
to the punps? Because there are various curves that
you can get depending on how nuch damage you are
willing to tolerate to the punp.

MR. THORNTON: Yes, | nay need to follow
up on that. |'mnot aware of any degradation that we
can't pour in the punp because | believe we are using
standard punp curves but we can confirmthat.

MR. BROADBENT: W don't accept any post-
acci dent damage to the punp. W are not operating
themin aregion that is outside of the all owabl e punp
curve.

MR. VERROCCHI : This is Steve Verrochi
again. W do test these punps regularly to ensure
that we have the performance. There is criteria that
we test themto. So we are always regularly testing

t hese punps to ensure that we neet the desire of our

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

63

clients.

MEMBER S| EBER: That's all recorded?

MR VERROCHI : That's all recorded. It is
all docunented with surveill ances.

MEMBER SIEBER. What is the periodicity?

MR. VERROCHI: The periodicity of the RHR
punps - -

MEMBER SI EBER. Are they quarterly?

MR. VERROCHI: Quarterly, right.

CONSULTANT WALLI'S:  So when you test them
do you go to explore this NPSH limt?

MR. VERROCHI: You are testing flow
conditions in the current state, which you can
correlate to the punp curves. So the punp curves are
going to be --

MEMBER SIEBER: It's a single point.

MR VERROCHI : Right, it is a single
poi nt .

MR. THORNTON: They give you your head
requirenents.

MR. VERROCHI: That's correct. So you are
verifying where the punp is on this punp curve for
that particular flow condition.

CONSULTANT WALLIS: So you don't try

testing it, for exanple, at the tenperatures you get
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in the suppression pool during a LOCA?

MR. THORNTON: No. The test won't be done
at accident conditions.

CONSULTANT  WALLIS: A nethod to
extrapol at e.

MR. THORNTON: Yes, via the punp curves.

MR. BROADBENT: GCkay, with regard to
station blackout, our current licensing basis is we
use a NUMARC 87-00 nethodology for a four-hour AC
i ndependent copi ng period plant. The inpacts of EPU
are basically the higher decay heat |oad associ ated
with EPU.  That |eads to increased drawdown of our
condensate storage tank inventory. W use RCICto
mai ntai n core | evel post or during a station bl ackout.

Also the safety relief valves open and
close to rel ease steamto the suppressi on pool. There
will be nore cycles due to the higher heat | oad but we
have enough air accunulator capacity for those
addi ti onal cycl es.

Al so, as | had poi nted out previously, the
tenperature in the drywell, in the containment, and in
t he suppression pool all increase due to the EPU, due
to the higher --

CONSULTANT  WALLIS:  What about the

sticking of these SRvVs if they are cycling so nuch and
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t hen taki ng a hi gh tenperature going through then? Do
you have sone way of evaluating whether or not they
stick?

MR THORNTON: Well in our test when we
test the valves in the outage, | nmean, we | ook at the
operation of the valves to ensure that we are
operating properly.

CONSULTANT WALLIS: But that is one up.
It is not cycling.

MR. THORNTON: Right. And the valves have
been tested and we have testing that supports the
nunber of cycles that the valve is designed to be
capabl e of.

CONSULTANT WALLIS: So you have sone
evidence to -- They cycle nore as a result of EPU
And you have sone ki nd of evidence that that is okay.

MR. THORNTON: The design testing of the
val ves for the nunber of cycles.

CONSULTANT WALLIS: (Goes to nmany nore
cycles than with EPU?

MR. THORNTON: Yes. | nean, we did not
exceed the capacity of the valves before that.

CONSULTANT  WALLI'S:  For a nunber of
cycles? Can you get sone nunbers for that?

MR. THORNTON: Certainly. Certainly.
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MR. BROADBENT: You know t he nunbers are

we have got 61 cycles that it goes through for the
current license thermal power. For EPU, it is 86.

CONSULTANT WALLIS: So it is, okay.

MR. BROADBENT: The limt, due to the air
capacity, is 200.

CONSULTANT  WALLIS: That's the air
capacity.

MR. BROADBENT: Ri ght.

CONSULTANT WALLI'S: How about just the
mechanics of the valve itself and the therma
transients and all that?

MEMBER SHACK: The qualification testing.

MR. BROADBENT: Right, that is a nunber |
will have to | ook at.

CONSULTANT WALLIS: Could you look into

t hat ?

MR. BROADBENT: Certainly.

MEMBER SKI LLMAN:  Dr. Wallis is asking the
same question | asked about the Dikkers valve, the

Senpress actuator, and the Seitz solenoid. So | am
just saying, where are these used? Wat is their
history duct? Wallis is saying, tell us about therma
failure performance.

MR. BROADBENT: Sur e.
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MEMBER SKI LLMAN: That is what each of us

i s asking, please.

MR. BROADBENT: COkay, we will get to you
sone nore information

MEMBER SKI LLMAN:  Thank you.

MR BROADBENT: And in ternms of the EPU
results, as | had nentioned for the CST, the
conpensate storage tank water inventory, it did
i ncrease but we have enough inventory in the tank.

W di scussed the SRV cycl es and t he peak
drywel | and contai nnent tenperatures.

And | understand there was sone interest
in the power-flow map. The green region is our
current power-flownmap. This goes up to a power |evel
of 101.7 percent of original l|icense thermal power.
The maxi mum core flow is 105 percent of rated core
flow.

And with EPU, what we are doing is we are
addi ng in the blue section which tends to conpress our
fl ow wi ndow up at EPU. That goes up to 115 percent.
There are plants that have gone up to 120 percent. W
have got Vernont Yankee in our fleet that operates at
120 percent. And as you can tell fromthe way that
curve i s going, they have an even snall er fl ow w ndow.

They are able to work with that flow wi ndow. It is
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not optimum from a core design perspective and the
core designers would like sone nore flexibility in
that. So we are pursuing a MELLLA+ submttal. Wth
t he anal ysis ongoing right now, that will w den that
fl ow wi ndow for us.

VMEMBER BANERJEE: VWhat is the m ni num fl ow

in the flat region right now?

MR, BROADBENT:
flat region is 77 percent.

MEMBER BANERJEE:
there, that is what | nean -

MR,  BROADBENT:
per cent .

VEMBER BANERJEE:

The mnimumflow in the

So that blue region
- the top. I'msorry.

The top, that is 93

And you have 105 on the

ot her side?
MR. BROADBENT: W are licensed to 105.
W do have jet-punp fouling that is not allowing us to

reach over 100. So we are -- our real wi ndowis

bet ween 93 and 100.

CONSULTANT WALLIS: So this isn't to

scal e?
MR. BROADBENT: No, it is.
CONSULTANT WALLIS: It is?

MR. BROADBENT: This is our |icense.

CONSULTANT WALLI S: Because t he ot her ones
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are over 100.

MEMBER BANERJEE: No, the other one would
work at 80. Right?

MR. BROADBENT: The other one was 77.

MEMBER BANERJEE: No, | nean if you get to
t he purple.

MR. BROADBENT: Yes, the purple is 80,
yes.

So that gets us back to where we -- to
what we have right nowin terms of flow w ndow.

MEMBER SCHULTZ: Has MELLLA+ been
i npl enented at Vernont Yankee?

MR. BROADBENT: No.

MEMBER SCHULTZ: It has not. So they are
dealing with it through the reload it through the core
desi gn.

MR. BROADBENT: That's right, through the
core design

CHAIR REMPE: So you said you are
i ndependent|ly pursuing a MELLLA+ application?

MR. BROADBENT: Well we are pursuing that
with GE. There will be a licensing submttal here by
the end of the year.

MR. THORNTON: That will be our |ong-term

strategy to open up the operating donain, give us a
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little nore flexibility with that core design

MEMBER S| EBER:  But there is no submttal
so far --

MR. THORNTON: Ri ght.

MEMBER SI EBER:  -- to NRC.

MR, THORNTON: Correct.

Ckay, ny name again is Thonmas Thornton
| am going to tal k about the Power Range Neutron
Monitoring Systemand howit relates to stability with
t he BWR core.

The stability inthe BAR core i s dependent
on core flow and power |evels. The Power Range
Neutron Mbnitoring System is going to allow us to
provide a stability solution that will be required by
t he EPU power conditions.

The systemthat we are going toinstall is
a nodern digital system It will allow for
operational flexibility with the conponents in the
i npl enentation of the maxi mum extended |oad Iine
anal ysis that we were tal king about. The system al so
provi des better accuracy in redundancy of conponents
conpared to the original systemthat was installed.
The hardware is based on systens that have been
i npl enented and are in use at 15 U. S. units.

The system has been licensed separately.
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It was on a separate |icense anendnent request where

it was reviewed based

upon the regul ations for

instrumentation and controls including the interim

staff gui dance for digital
CHAI R REMPE

are going to install but

i nstrunent ati on.

So you said the system we

heard earlier today you

guys have about installed everything. W you are

doi ng the final paperwork.

MR THORNTON:
pl ace currently.

CHAI R REMPE

MEMBER SI EBER

present tinme?
MR THORNTON:

startup.

MEMBER S| EBER

t oday?
MR THORNTON:

t he out age.

MEMBER S| EBER

MR, THORNTON:

up in power.

MEMBER S| EBER

MR, THORNTON:

tested and ready to go.

That's correct. It isin

It is in place, okay.

Are you using it at the

Vell we use it during our

But you are using it

Vell we installed it during

Ckay.
It will be used as we cone
Ch, okay.

So yes, it is in place and
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MEMBER S| EBER:  Ckay.

MEMBER SKI LLMAN: How do you know it is
accurate?

MR THORNTON: I n what?

MEMBER SKI LLMAN: I n neutron popul ation.

How do you know it is accurate?

MR THORNTON: Well | talked a little bit
about --

MEMBER SKI LLMAN:  It's like a guy with two
wat ches.

MR THORNTON: In terns of some of the
conmponents that are still utilized, the detectors and

the |ocal power range nonitors are the sane
instrumentation that 1is currently -- been used
previously. So in terns of detection capability, you
know it is really unchanged fromthe sensors. Ckay?

Where we get into the new equi prent is the
average power range nonitor nodul es that conbine the
| ocal power range nonitors into challenges that are
t hen processed through the system

The power range system that is being
installedw |l allowfor nore diversity with the voter
| ogic nodules that are installed, will provide for
trips on two out of four channels. So, we expect the

system to provide as good or better capability than
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the original system Certainly a systemthat is very
reliable for us.

MEMBER SKI LLMAN:  But how do you know?

MR. KRUPA: This is Mke Krupa again. The
systemis calibrated with reactor engineering. You
know they do a core heat bal ance and they calibrate
the APRM systemto assure that it is reading what the
real core conditions are.

W have al ways done it this way. You take
the LPRN i nputs and you adj ust the gains based on the
heat bal ance. So that won't change.

MEMBER SIEBER: Wth the exception of
| ogi ¢ nodul es, everything el se is anal ogue?

MR. THORNTON: Well yes, correct, as far
as the signals coming into the l|ocal power range
nodul es and then into the power range system

MEMBER S| EBER  Ckay.

MEMBER BANERJEE: You did an MJR on this,
right, at sonme point?

MR. THORNTON: On this unit, yes.

MEMBER BANERJEE: Was it a dual -beamor a
Cal don?

MR. THORNTON: A Cal don.

MEMBER BANERJEE: Yes, which? Dual - beam

or single beanf
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MR. THORNTON: LEFM check-plus --

MEMBER BANERJEE: Ckay, check-pl us.

MR. THORNTON: -- plus multiple beans.

MEMBER SKI LLMAN:  Thank you.

MR. THORNTON: Okay. The other thing that
t he Power Range Neutron Monitoring Systemw |l add is
the Gscillation Power Range Monitor, which will allow
us to inplenent the new stability solution for
nmoni toring of oscillations.

The Option |1l core stability solution
will be our stability solution that is inplenented.
It provides for nore sensitive detection capability,
al | owi ng det ecti on of regi onal oscillations withinthe
core. It also provides for suppression of autonmatic
trips, based on detection, through this Gscillation
Power Range nodule. And the algorithns that it
incorporates, the nodule does <contain inproved
algorithms to those that we currently have in place
for detection of oscillations. And when it is
initially installed, it will have alarns active on it
that will be nonitored for a period of tinme to ensure
that the systemis stable and they were not, we don't
experience any spurious trips on the system This is
allowed within the submttal and then we will put the

trips into place and utilize those based upon the
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data, set up based upon the data that is observed
during this nonitoring period.

CONSULTANT WALLI'S:  Now the way this works
is you have got signals, oscillatory signals. And
there has to be sone | ogi c that says are we headed for
instability or is this a spurious signal you have to
say how many oscillations do we accept to say it is a
real oscillation, where do we cut off and say the
anplitude is big enough to say it is a rea
oscillation. Al these things are inportant and we
have been into this before.

Now is this sonething that CGE supplies
wi th you or do you have to nmake all of these deci sions
yoursel f about when is it an oscillation and when
isn't it, and all that stuff?

MR. THORNTON: It is an inplenentation of
t he General Electric nethodol ogies.

CONSULTANT WALLI'S: So GE | ooks over your
shoul der or GE guarantees this is the right way to do
it?

MR.  THORNTON. They provide us the
al gorithns for the detection of the oscillation.

CONSULTANT WALLIS: So they are
responsi bl e for the operation.

MR. THORNTON: And we have revi ewed that
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information and the nethods in whichit is detected to
deternm ne those are applicable.

CONSULTANT WALLI'S:  You don't change t hem
in any way. You just accept that they say so many
oscillations and detections and all that stuff.

MR. THORNTON: W feel like they are
applicable to our design and our core.

CONSULTANT WALLIS: So it is a standard

thing that is applied to other plants as well as

yours.
MR, THORNTON:  Yes.
CONSULTANT WALLI S: Thank you.
MR VEDOVI: This is Dr. Juswal d Vedovi .
Techni cal Leader for stability analysis GEH. In

addition to that, we during the nonitoring period,
Entergy will collect these LPRM and OPRM data and
provide to GEH and we wll perform evaluations to
confirmthat the signals are perform ng as desi gned.

MEMBER SCHULTZ: Are there any specia
tests that are focusing on gathering information that
woul d be directly applicable to stability? No
stability testing is being done.

MR. VEDOVI: No stability testing but just
collection of LPRM and OPRM signals. The systemis

able to collect the data at high resolutions in the
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order of 1500 milliseconds. And those data were
stored and provided to us.

MEMBER SCHULTZ: And then you will do
confirmatory evaluation. |s that what we would term
it?

MR.  VEDOVI: Correct. Confirmatory
eval uations and phosphorous transfer analysis to
confirmthey are not |ike frequency in the range of
stability that are of concern

MEMBER SCHULTZ: Thank you.

MR VEDOVI: Thanks.

MR. THORNTON: COkay, this is a systemthat
can operate at current licensed thernmal power. The
only transition that we will have in going to extended
power uprate would just be a rescaling of our trip-
enabl ed regi on within our operating domain. So really
m nimal inpact with respect to that transition to

ext ended power uprate. Ckay.

CHAIR REMPE: | think is a good tinme to
have a break. W will recess until 10:15.
MR, VERROCHI : | would like to just make

one coment on the previous questions on SRVs. This
is Steve Verrochi again.
CHAIR REMPE: |If you want to just hold

that until we cone back fromthe break.
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MR. VERROCHI: That's fi ne.

CHAIR REMPE: Ckay. Since, | recessed,
you can't talk. Sorry.

(Wher eupon, the foregoing matter went off

the record at 9:58 a.m and went back on

the record at 10:14 a.m)

CHAIR REMPE: (kay, so | guess we are
going to un-recess and restart the neeting. Do you
want to start off, sir?

MR SM TH. Good norning. M nane is Fred
Smth. | amthe Manager for Fuels and Anal ysis at
Entergy. And | amgoing to be talking a little bit
about the fuel design and sonme special topics.

So Cycle 19 will be our first core that
operate at extended power conditions. Gand Qulf is
a 900 bundle core. Cycle 19, the fresh batch will be
364 bundl es of GNF2 fuel. The last cycle we inserted
308 bundles. So we have a few bundl es of CE14-
dom nant core design for Cycle 19 with a GNF2.

CHAI R REMPE: \When do you plan to start
usi ng Cycle 197

MR SMTH  Start?

CHAI R REMPE:  Yes.

MR SMTH I n about a week.

CHAl R REMPE: It will start in about a
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week, okay.

MR SMTH  Yes. Froma fuel performance
perspective, all of the fuel will have PCl resistant
cl adding. W have inpl enented defender |ower tie
plate design for debris resistance. This is a
relatively new design that has nultiple flow paths to
catch debris. And then we also full core will use
Zirc 4 channels to enhance our margin to channel bow
effects.

The Cycl e 19 core design eval uati ons have
been conmplete and we conpleted them for both the
current |icense power and for extended power uprate
and the reload licensing is all done.

CHAIR REMPE: So | was trying to | ook up
| ast night, what is the main difference with the G\F2
fuel versus the GE14? |Is it the enrichment? Is it --

MR SMTH  No, the principle differences
are the GNF2 has nore part-length fuel rods, uses
| nconel spacers instead of Zirc 4 spacers.

CHAI R REMPE: Ckay.

MEMBER SKI LLMAN: |Is there a penalty or a
[imtation when you had the fresh rel oad of GNF2 and
operated at a significantly | ower power | oad? Because
it is loaded with 235 for the higher power |evel.

MR SMTH W designed the core for

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

80

extended power uprate. And so when we operate at
current |icense power we will have significantly nore

margi n than we woul d for the extended power uprate.

MEMBER SKI LLMAN: Wl | | understand that
but |I am asking kind of the flip side of that
guestion. Is there a downside to that?

MR SMTH No, not froma fuel design
per specti ve.

MEMBER SKI LLMAN: | understand. No, not
froma fuel design perspective. Thank you

MR SMTH  The EPU i s eval uated per one
of the GE topical 33173. That topical identified 24
limtations for applicability. Thirteen of those
l[imtations were applicable to the Gand Gul f EPU
Al 13 of them net. Eleven of those restrictions
don't apply. For exanple, there are sone restrictions
that are related to very high gd | oadings. W are not
using 10 percent or nore of gad. W are not using --
W haven't licensed it for MELLLA+ so those
restrictions don't apply.

So the GE nethods have been confirned to
be appropriate for this core design.

This request to talk about thernal
conductivity, this is a subject of sone discussion in

the industry today, although it is not really new for
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GE. The NRC staff and GE have been discussing this

since 2006. The PRI ME, new PRI ME Ther mal - Mechani ca
Code fully addresses this topic. That was approved
in 2010. And our EPU was perfornmed consistent with
t he Li censing Topical Report for PRI M

That includes a PRI Me-based Thernmal -
Mechani cal Operating Limt and a period of transition
to other vent analysis based on PRIME That
transition is ongoing. Those analysis, for exanpl e,
the LOCA anal ysis for EPU is based on GESTR It will
be revised in the next cycle to use PRI ME

The potential inpact of that, we have
| ooked at that briefly, and it is in the order of 50
degrees change in PCT. And as you saw earlier, we
have over 300 degrees -- well, over 500 degrees
margin. So that transition doesn't pose any safety
i ssue to us.

MEMBER SCHULTZ: Fred, in the conditions
related to the uprate, the license conditions or the
commtments, | shoul d say, associated with the uprate,
thereis a commtnment that is associated with the fuel
rod thermal - nechani cal performance eval uation. And
that will be done each operating cycle. | presune
that is already done. |Is this new because it is being

done with new net hodol ogy?
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MR SM TH  The fuel mechani cal eval uation
is done or evaluated for each fuel pipe confirnmed.
And that will be done every cycle.

MEMBER SCHULTZ: | was just trying to
understand why it was |isted as sonething that seened
special. Is it just not special but listed as part of
t he commitments?

MR. BURFORD: Yes, it nay have been
brought in, recognized as a conmtnent to when it was
really a description of our ongoing program for the
nmet hodol ogy. But it is picked up.

MEMBER SCHULTZ: And it is listed as a
continuing comit nment.

MR. BURFORD: Yes.

MEMBER SKI LLMAN:  Is this your COLR, your
core operating limts report through your next cycle?
| s that what you are describing here?

MR SMTH. The COLR is a product of this
anal ysi s.

MEMBER SKI LLMAN: | understand that.

MR SMTH Yes, so the SRLR, the rel oad
anal ysis produces the COLR The tech specs refer to
the COLR for the operating limts.

MEMBER SKILLMAN: So the COLR is really

the administrative vehicle to i nplenent this for your
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l'i cense.

MR SMTH  The COLR wi Il include the
reference nethodol ogies that we are licensed to and
the specific limts that operations will adhere to.

MEMBER SKI LLMAN:  Thank you.

MEMBER SCHULTZ: Fred, before you | eave
t he core di scussion, inthe staff's SER and eval uati on
they refer to work that both have you done and they
had done in confirmation related to | think it would
have been the equilibrium core evaluation. And the
concl usi on was t hat the peak bundl e power was expect ed
to i ncrease about 5.4 percent is the nunber that they
have and they are going to present later, after the
EPU. And ny question is, as the rel oad anal ysis has
been done for Cycle 19, is that the range of increase
t hat has been achi eved or that you have seen? O is
there any -- they have indicated that that 1is
acceptable, typical for operated cores. And | was
just wondering what happened in the actual reload
anal ysis as you woul d expect for the next cycle.

MR SMTH. Yes, to get the actual nunber
| will have to |ook that up, but in general, | can
answer the question nore broadly.

The sites, the cores that are designed at

Grand Gulf are going to be limted by critical power
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performance. And that performance is a function of
fuel design type GNF2. And that performance, those
limts are not changed by EPU.  And so while the
bundl e power may go up, you notice the five percent is
| ess than the 13 percent that we are upgrading. And
so the critical power performance will also constrain
t he peak bundl e power.

So | can arrange to get the maximm --

MEMBER SCHULTZ: If you could just confirm
that you are still within that range --

MR SMTH  Certainly

MEMBER SCHULTZ: -- that the staff
expected, | would appreciate it. Thank you.

MEMBER BANERJEE: Do you take this into
account also for your AOOs, |ike turbine trips? Does
it have any effect?

MR SM TH. They were eval uated every
cycl e.

MEMBER BANERJEE: So you use the TC nodel
for that anal ysis?

MR SMTH The transition, once we
transition to PRIME, to the PRI ME net hodol ogy, then
t hose effects would be account for for the current
cycle. They are using GESTR-Mw th sone adjustnents

and those effects from a CPR perspective have been
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illustrated to be relatively mnor.

MEMBER BANERJEE: So let ne sort of think
this through. TCD should actually slightly sl ow down
the void effects. Wat does GE see there in the AGs?

MR. JAHING N: Yes, this is Nayem Jahi ngin
from CE

COURT REPORTER: Speak directly into the
m ke.

MR. JAHI NGEN: You asked a person about
TCD in the containment analysis. So what we have
seen is conductivity, thermal connectivity is going
down with exposure. It is actually increasing the
time constraint for the full. So the response, the
tenperature response you see is actually a little
hi gher on the transients. But again, this is conpared
against the limt based on t he exposure degradati on of
the conductivity. So it is kind of checked there.

But yes, interns of getting a response it
is slightly higher.

MEMBER BANERJEE: So when you di scuss
this, I would be just interested to understand it.
There are effects on things |ike CLMCPR

MR. JAHING N. Yes, this is Nayem Jahi ngin

COURT REPORTER:  Just speak straight into
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it but not so close.

MR. JAH NG N. Ckay.

COURT REPORTER: Sorry. |It's sensitive.

MR JAHING N Is this okay?

COURT REPORTER  That's fi ne.

MR JAHING N. So yes, the inpact we have
evaluated with our existing code we actually
i mpl enented TCD nodel and all applicable nmethods for
transients. And what we see is very mnor, in terns
of CPR  There is really negligible intake.

MEMBER BANERJEE: Ckay, what about on the
power shapes and things?

MR JAHING N | don't know

MEMBER BANERJEE: Negli gi bl e?

MR. JAHI NG N Negligible, yes,

MEMBER BANERJEE: But you have done the
eval uati on.

MR. JAHING N. W have done that initially
when we are doing the bind review, we have done t hat
wi t h TRACG because TRACG had both nodel, explicit and
non-explicit and now we are doing it wth actual
net hodol ogy that will be inplenmented. So that is an
ongoi ng process but we are al nost done with
i npl enent i ng.

W have done both ways.
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MEMBER BANERJEE: Thank you.

MEMBER SCHULTZ: Fred, what is the recent
fuel performance experience at Gand Gul f?

MR SMTH Gand @ulf has had a failure
| ast cycle, a single failure. It was attributed to
debris. W did an inspection. W found debris in not
the top spacer but the next to the top spacer.

Prior to that, we had not had failures in
three cycles. So we had had a pretty good history but
we are di sappointed that we did have a debris failure
this cycle.

MEMBER SKILLMAN:  What was the debris,
pl ease?

MR SMTH. W don't know because it
wasn't present. You know, we know that it was debris
because when we pulled the pin up, we can see the
debris mark under the spacer. |t appears to have been
a small wire but it wasn't recoverable.

MEMBER SKI LLMAN:  Thank you.

MEMBER SCHULTZ: Thank you.

CONSULTANT BONACA: Did you shadow?

MR SM TH  Pardon?

CONSULTANT BONACA: Did you shadow t he
assenbl y?

MR. SM TH. Shadow t he assenbl y?
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CONSULTANT BONACA:  Suppress.

MR SMTH Oh, yes. Yes, we did
suppression testing. Wen we first detected the
failures, it was a very, very tight failure. W did
suppression testing. W put two bl ades around the
failed | ocation and we had, we actually had the xenon
drop to bel ow what we t hought woul d have been nornal |y
detectible levels. But we did find it through still
being in the outage.

CONSULTANT BONACA: Ckay.

MR SM TH:. Another topic that was
requested to talk about, the spent fuel pool
criticality analysis.

The criticality analysis initially we --
wel |, we concluded that really it is not inpacted by
EPU, per se. W do denonstrate that we neet the Part
CGeneral Design Criteria 62 based on cycle-specific
evaluations. Gand Qulf does use neutron absorber
materials in our racks. Those materials Borafl ex have
known degradati on nechani sns. W have a nonitoring
program that has been approved by the NRC W
i mpl enent that program

Prior to the EPU, we were devel opi ng a new
criticality safety analysis. That analysis was

subnmitted to the NRC and is currently under review.
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W received sonme RAIs and expect some nore. W have
i npl enented a conservative |licensing condition while
that review is being conpl eted.

CHAIR REMPE: Does this new anal ysis
i ncl ude a m sl oadi ng event?

MR SMTH W have had a nunber of
di scussions with the staff about m sl oadi ng event and
we are, our first pass was to look at it froma
probabilistic perspective. W believe we probably
woul d draw that approach and include a specific
m sl oad event.

CHAIR REMPE: So you anticipate you are
going to be submitting an updated one. Right?

MR SMTH  That's right.

MR. BROADBENT: And | believe we are going
to be switching up at this point --

MR SMTH  Yes.

MR  BROADBENT: -- for the staff
presentati on.

CHAIR REMPE: Are you guys all ready?

MR, RAZZAQUE: Yes. | am Miuhanmad
Razzaque fromthe Systens Branch. And | amgoing to
present the reactor systens review results.

The EPU review scope included effects

| ooking into the effects of EPU on Grand Qul f --
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MR. MARCH- LEUBA: Excuse ne, what is the

slide?

CHAIR REMPE: Start on ten probably -- OCh,
|"msorry. Beyond ten. |'msorry. There you go.

MR, RAZZAQUE: The areas that we are
| ooking to the i npact of EPU are fuel system thermal -
hydraul i c design, overpressure protection system
transi ent analysis, LOCA, ATW5, and the GE nethods,
applicability of GE nethods -- interim nmethods that
are in EPU and GNF2 fuel.

Revi ew method included for the |icensee
foll owed the guidelines provided in ELTR- 1, ELTR-2,
and CPPU. And the anal yses were based on approved
net hodol ogi es, anal ytical nmethods and codes and they
applied those itens.

And the SER, staff SER was witten based
on the guideline of RS-001.

Fuel systemand nucl ear design. The next
cycle, which is Cycle 19 will be the first EPU core
which will conprise nostly GNF2 fuel and sonme | egacy
fuel and GE14. The equilibriumcore, therefore, they
used to perform the calculations for this EPU was
based on a GNF2 equilibriumcore. However, the rel oad
anal yses, which is docunented in SRLRw || provide the

exact core results. And we verified that, that those
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are bounded by the ones which we approved.

Peak bundl e power is about 5.4 percent
wi t hin the experi ence based, based on our previ ous EPU
review. W have seen up to six, | think |I have seen
up to seven percent. So technically, the peak power
shoul d increase. It is basically flattening of power
profile but inreality it does increase. W have seen
it increase not at the rate of what the overall power
is. Overall power is 15 percent. It doesn't increase
to that level. The idea is to flatten the power
profile and naxim ze the power output and keep the
peak bundl es constant so that the safety limts are
still essentially within the limts.

And the thermal Iimts are verified again

CONSULTANT WALLI S:  What about the burnup?

MR, RAZZAQUE: Pardon ne?

CONSULTANT WALLIS: Wat is the burnup
[imt? Is the burnup Iimt about the sane as before?

MR. RAZZAQUE: The burnup limt | have
seen is 70. They have provided the burnup curve up to
70 gi gawatt-days nmetric ton uranium yes. That is the
result we have revi ened.

MR SMTH This is Fred Smth. The

burnup limt won't change. The burnup performance
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will tend to drop with EPU

MR, RAZZAQUE: The result | have seen is
up to 70 gigawatt netric ton uranium

MR SMTH That is the burnup pellet
l[imt, | believe is 70.

CHAIR REMPE: (Ckay, | think you need to
i ntroduce yourself. Right?

MR SMTH |I'msorry. |'mFred Smth.

MR. RAZZAQUE: Ckay, and the hot excess
reactivity and shutdown nargin, those are also
verified based on the GESTAR-1| nethodol ogy.

The analysis of the accidents and
transi ent overpressure protection is one of them So
we | ooked into that. W see the results are within
the safety limts. The ODYN code was used to 102
percent EPU power and the limting event, as usual, is
t he MBI VF, which is main steami sol ation val ve cl osure
flux scram Seven SRVs were assuned out of service
out of 20 and peak pressure was --

CONSULTANT  WALLIS: Wat is the
significance of seven?

MR. RAZZAQUE: | cannot give you an exact
answer why they picked seven but my guess is to keep
as much flexibility as possible. In other words, they

can go wthout seven and still do anything,
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essentially, except gets the idea.

CONSULTANT WALLIS:  There is no realistic
esti mat e.

MR. RAZZAQUE: They are within here. But
the imt is the pressure. They have to do within
that. So that is the limt.

So they have seven is quite, to ne, it
| ooks | i ke froma past experience quite a | arge nunber
of themthat they can be still out of service. Somne
of themas two or three can be allowed. So it depends
on the plan's ability to have those kind of margins.

CONSULTANT WALLI'S:  So the reason the peak
pressure is so high is because they have assuned this
number seven.

MR. RAZZAQUE: Right. It would have been
| ower if they were --

CONSULTANT  WALLIS: It's another
predi ction of what is |ikely to happen.

MEMBER S| EBER:  No.

MR RAZZAQUE: |If seven fails, then --

CONSULTANT WALLIS: If three fails they
are in trouble. Right?

MR. RAZZAQUE: Eight failures, we don't
know. They may be in trouble but maybe. It is out of

the analysis. | nean, out of the analyzed data.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

No SRV set poi nt change i s required because
it is the constant pressure for operating and no ot her
changes to SRV were needed. Again, the nost limting
pressurization will be verified during rel oad.

So this is a two-step process during the
EPU based on the equilibriumcore and then to verify
agai n when they know the exact core.

Standby liquid control system is a
manual |y operated systemfor Gand Gulf. The 86 gpm
boron equivalency is satisfied. Sufficient margin
exi sts for the punp discharge relief valves to remain
closed during system injection. That we verified
actually significantly.

CONSULTANT WALLIS: | don't understand
what gpm boron equi val ency neans.

MR, RAZZAQUE: Ckay, the ATWS rul e says
t hat you have to have 86 exactly -- let me see. Boron
i njection probability have to be equivalent to 86 gpm
of 13 percent weight of actual boron --

CONSULTANT WALLIS: OCh, okay.

MR, RAZZAQUE: -- into a 251-inch vessel.

CONSULTANT WALLI'S:  You have to say what
t he concentration of boron is.

MR. RAZZAQUE: Right. 1In short, | just

say 86 but this is the rule.
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CONSULTANT  WALLI'S:  But gpns aren't

inmportant. It is the amount of boron that matters.

MR. RAZZAQUE: Exactly. And there is an
equation they call boron equival ency which all those
go in there.

CONSULTANT WALLIS: It's a pretty strange
definition. Ckay.

MR, RAZZAQUE: So the --

CONSULTANT  WALLIS: And at what
tenperature? | mean, they are all -- Well, | guess
you know what you are doi ng.

MR, RAZZAQUE: Yes, the variables in the
equations are the flow rate, volunme of the vessel
concentration of boron and enri chment of boron. Those
are the four terns in the equation. Normally the gpm
is limted by the punp capacity and the vol une, of
course, they cannot change it. So they are left with
two things that they <can essentially change,
enri chment and the concentrati on.

CONSULTANT WALLIS: Right.

MR. RAZZAQUE: kay, again, so the fourth
bul l et, shutdown boron concentration 660 does not
change for EPU. Again, concentration, they did not
change concentration. However, they increased the

enri chnent .
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CONSULTANT WALLI'S:  You are going to talk

about ATWS | ater, are you?

MR, RAZZAQUE: ATWS out put, or the ATWS
result, yes. And Dr. Huang and Dr. Jose will talk
about the stability part of the ATWS as wel | as nor nal
oper ati on.

Ckay, nowinto the AOOs. The three areas
that we typically | ook at the AOGCs, which one gives
the maxi numdelta CPR, in other words, therefore they
effect the OLMCPR And it is the general | oad
rejection no bypass that was the highest. And
typically that is the highest in BWRs, as far as the
MCPR i s concer ned.

Overpressure as | just tal ked about is the
MSI VF. And the final one is the loss of water |evel,
whi ch happens to be the | oss of feedwater flow which
causes that to happen. And those were the linmting
events in those areas and they were within the safety
[imts that are all owed.

Again, those will be verified for cycle-
specific to make sure that they still nake those
limts.

ECCS LOCA SAFER/ CESTR | oad was used, whi ch
is an Appendi x K code and therefore the results were

based on Appendi x K, |less than 1690 for a | arge break
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LOCA. Quite a bit of margin there.

And the large break --

CONSULTANT  WALLI'S:  You did sone
confirmatory anal ysis of that?

MR. RAZZAQUE: For this one we don't just
routinely do it. W see the need for doing it. 1In
this case, the staff decided after asking questions,
had responses, and seeing the nmargins, sufficient
margin, we didn't do any just redo a calculation
agai n.

CONSULTANT WALLI'S: | thought you said,

t hought your SER said you did.

VR. RAZZAQUE: Not i ndependent
cal cul ati on.

CONSULTANT WALLI'S:  And you got a PCT of
1560. Did | msread something?

MR. RAZZAQUE: SER says that the SER i nput
on the audit calculation portion. If you |ook at that
section, it did say that based on the margi n avail abl e
and our satisfaction of the RAl responses, we did not
do any independent calculations. This is on -- |
don't know what the final page nunber is.

CONSULTANT WALLIS: kay, that's al
right. Thank you, that's fine.

MR. RAZZAQUE: Yes, you can | ook at that.
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But we do it but in this case we thought this was not
necessary.

In this case the reload analysis wll
confirmthat the MAPLHGR is within the limt that was
assurmed for this calculation. Al of the Appendi x K
10 CFR 50. 46 requirenents are net.

ATWE results. Again, the ATWS mitigation
requirenent requires that you ask for these
requi renents. There are three basic requirenents.
One is there has to be an alternate rod insertion,
whi ch they have. And they have to satisfy the boron
injection capabilities, which they did. And then the
third one is that the ATWs-recirc punp trip | ogi c have
to be installed and they have. And so they net that
rule, ATWS rule.

Operator action. There are operator
action that need to be done, which is to follow the
ECP owners' group EPG SAG Rev. 2. The EPU are not
significantly burden to the operators' action for
Gand Gulf. And it was confirned by staff audit with
t hese two gentl enen perform ng the audit and they will
talk about it, | guess.

Resul ts of the ODYN code of ATWS provided
the pressure, which is | ess than 1500 as well as the

PCT, which is 1560. This was ATWS, | may have
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mentioned, | don't know, but the 1560 was for ATWS.
And the peak suppression pool was well wthin the
[imt, 165 where the limt allowed, design limt is
210.

MEMBER SKI LLMAN:  Muhanmad, pl ease don't
change yet. The third bullet, the third box on the
first bullet, ATWS-recirculation punp trip logic
installed. Can you explain to us what that |ogic
does, please? How that functions?

MR, RAZZAQUE: Once the ATWS i s detected,
that | ogic should trip the punps. Right?

MEMBER SKI LLMAN:  Yes. Wat is its
trigger?

MR. RAZZAQUE: What is triggers? | guess
| think it is when the rod fails to go in.

MR. BROADBENT: This is Greg Broadbent
with Entergy. It is based on high steam done
pressure. So, usually with an ATWS you will see a
significant pressurization and based on high steam
dome pressure, then we will get that ATWS tri pped.

MEMBER SKI LLMAN:  Thank you.

MR. RAZZAQUE: So the logic is based on
that, not on the rod -- detecting the rod failed to
nmove in. | don't know exact |ogics what triggers it.

It | ooks |like you answered that.
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MEMBER SKI LLMAN:  Thank you.

MEMBER BANERJEE: You are not doing
anything to the feedwater?

MR RAZZAQUE: To --

MEMBER BANERJEE: ATWS

MR. RAZZAQUE: No, the rules are these top
t hree.

MR. MARCH LEUBA: |If | may, Mihammad.

MR. RAZZAQUE: Yes, go ahead.

MR MARCH LEUBA: There are two different
things. This is Jose March-Leuba from Gak Ri dge.

There are two different things. The first
is the ATWS rul e which applies, which is how ours was
defined, and that requires you to trip the secretion
flowto rel ease the power inmediately. And then after
the ATWS rule, during the ATWS instability analysis,
we cane up with what is called the ATWS nitigation
actions which require you to lower the water |eve
al so.

So the ATWS rul e requires you to trip the
punps. The ATWS mitigation actions requires you to
| ower the water |evel.

MEMBER BANERJEE: But you are going to do
mtigation here or not?

MR, MARCH- LEUBA: Yes.
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MEMBER BANERJEE: That is not clear from

this. kay, | understand the reason

MR. RAZZAQUE: Wuld that be part of the
operat or action?

MR. MARCH LEUBA: It is an operator
action. It is part of the Emergency Operating
Procedures Revision 2.

MR. RAZZAQUE: kay, so that is -- Don't
worry. It will be butted in there sonewhere.

MR. MARCH LEUBA: And in nost plants, for
exanple, in Gand Qulf --

MEMBER BANERJEE: The question is what
does the EPU do to the tine available? 1Is there any
significant effect?

MR. MARCH LEUBA: Absolutely nothing, to
be honest. Because the first thing you do is you trip
the punps. And after you trip the punps, you don't
have any nenory of where you were. You go back to
anot her circulation. And the power, the operating
power and flow after you trip the punps is the sane
under EPU or OLTP. It only depends on your rod line.
And it is the same rod line.

MEMBER BANERJEE: But aren't you closer to
the instability boundaries?

MR. MARCH LEUBA: By tripping the punps,
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you manually work the plant into the instability
boundary. And that is where you have the ATWS
instability.

MEMBER BANERJEE: OCh, | see. | got it.
Thank you.

MR. MARCH LEUBA: W do have a plot for
t hat .

MEMBER BANERJEE: Yes. | nean, | think
this is an interesting thing but it is the sanme for
al | EPUs.

MR. MARCH- LEUBA: That's correct.

MEMBER BANERIJEE: So there is no reason to

pursue it further here.

MR. MARCH LEUBA: On the particul ar case
of Grand @Gulf, they have the high pressure injection
into the vessel is feedwater punps, which are driven
by steam So the nonent you cl ose your MSIV, you
don't have a steamfor those punps and you term nate
injection automatically, withinafew-- thereis sone
time delay because of the storage of steam in the
vol unes.

So even if the operator were not to reuse
the flow, the plant will termnate flow by itself.

Thank you.

MR, RAZZAQUE: So that concludes the first
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part of mnmy presentation, which is basically that the
Grand Gul f PUSAR is consistent with the NRC accepted
gui del i nes and generic evaluation fromthe limts and
t he applicabl e safety anal yses will be reanal yzed and

confirmed, reconfirmed NRC approval .

CONSULTANT WALLI'S: | have a question for
you. Are you going over the control at all? | just
wondered if you were still accepting 280 cal ories per

gram That is what it says.

MR RAZZAQUE: Yes.

CONSULTANT  WALLIS:  You are still
accepting 280 cal ories per gran?

MR RAZZAQUE: Yes.

CONSULTANT WALLIS: Ckay.

MEMBER BANERJEE: This is an old story.

MEMBER SHACK: There are traditions we
have to mai ntain, G aham

MEMBER BANERJEE: You al ways have to
allude to this in the letter. Renenber, Joy.

CHAIR REMPE: |I'Il ask you to wite that.

(Laughter.)

MR, RAZZAQUE: kay, that brings ne to the
second part of my presentation which is the fuel
nmet hods eval uation for Gand Gul f.

The obj ective and scope. The objective is
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to assess applicability of approved GE fuel nethods to
Grand @Gulf EPU conditions. The scope is limted to
topics included in Interim Methods, LTR, which is
NEDC- 33173. And the other part of this scope is the
applicability of GE Methods to GNF2 fuel because the
original interimreport was done up to CGE1l4.

MEMBER BANERJEE: But it was now that the
GNF2 has been approved, has it?

MR. RAZZAQUE: Yes, yes. So this is
suppl ement to it.

MEMBER BANERJEE: Oh, suppl ement what ever.

MR. RAZZAQUE: Yes, Supplenent 3.

MEMBER BANERJEE: Three, yes.

MR. RAZZAQUE: | amgoing to conme to that
next as part of the applicability of matters to G\F2.

And the Interim Methods LTR overview,
whi ch basically describes applicability of GE met hods
to thermal hydraulics for BWR EPU and MELLLA+
application. In this case of course it is not
MELLLA+, it is just EPU MELLLA.

And there are limtations and conditions,
24 of them

MEMBER BANERJEE: How nany plants are in
MELLLA+?

MR, RAZZAQUE: None.
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VMEMBER BANERJEE: Zero, right?

MR, RAZZAQUE: Yes.

MEMBER BANERJEE: But the first one wll
be whi ch one?

MR  MARCH LEUBA: There has been a
submittal by Monticello.

MEMBER BANERJEE: Yes. W are interested
in the data.

MR MARCH LEUBA: Those are hol d because
of the containnment issue.

MR HUANG We will address that issue on
the contai nment. You know, keep capacity tenperature
limts, yes, we are going to have that, too in the
sli des.

MR. MARCH LEUBA: So the question is there
is only one official submittal in-house and we know
the industry is working actively on submtting nore.
But that is not in-house.

MR. RAZZAQUE: Unofficially, the Research
of NRC did sone code cal cul ati on, TRACE cal cul ati on
for stability part. And it |ooks like the result
doesn't | ook that good. So that is naybe another area
getting to problem But that was --

VEMVBER BANERJEE: Confirmatory

cal cul ati on?
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MR. RAZZAQUE: Confirmatory cal cul ation.

Just a week ago | attended a seni nar where
we presented it. So we are still in that situation.

MEMBER BANERJEE: That is conpared with
TRACG cal cul ati ons?

MR. RAZZAQUE: | don't think actually it
was conpared. Maybe it was conpared. But the result
of TRACE wasn't --

MEMBER BANERJEE: Tony wants to say

sormet hi ng.

MR. ULSES: Yes, actually Dr. Banerj ee,
the short answer is that we are still looking at it.
It is still under review W do have sone results

fromresearch. W are actively engaging GE and the
i ndustry right nowto try and understand the
differences. At this point, | don't think we are
really prepared to get into the details on that.

Interns of |icensing, we have no approved
MELLLA+ applications and we wll not approve any
MELLLA+ applications until we resolve these issues is
essentially the short answer.

MEMBER BANERJEE: Thank you.

MR. ULSES: Thanks. And this is Anthony
Uses. |I'mthe Branch Chief of the Reactor Systens

Br anch.
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MR. RAZZAQUE: (Ckay, the report was

approved and ACRS concurred.

The real approach was ensure conplianceto
pl ant specific application process specifictolnterim
Method LTR and make sure that the limtation
conditions are net and that the key core paraneters
wi thin experience base. Additional assessnent for
GNF2 fuel also was part of the review

And staff has verified that Gand Gulf
conplies with all applicable limtation conditions
specified in the SCR and Gand @lf Kkey core
paranmeters are within the operating experience base.

Applicability of GE Methods to GNF2 fuel
and that was the Supplenent 3 you were talking about
approved in Decenber 2010, which was for GNF2. And
the conclusion was that it nmet the conditions
[imtations as well.

Applicability of the GE met hods conti nued
and this is the thermal-conductivity degradation
portion. That to address the TCD issue, staff SER
Condition 12 requires that PRI ME Ther mal - Mechani ca
code be used for EPU. That is Condition 12. And they
used that and the PRIME was calibrated and vali dated
agai nst extensive database. Effects of TCD explicitly

nodel ed in PRIME. And staff approved the code about
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two years, a little over two years ago.

Therefore, we believe that the TCD is
accept abl y addressed.

CHAIR REMPE: So when the staff approved
PRI ME, did they have FRAPCON updat ed and t hat i s where
their conparison calcs -- or what was the history at
the tinme when it was approved?

MR, RAZZAQUE: Yes, | don't -- | wasn't
involved with the PRIME review nyself but | know I
just viewed staff SER before coming here. And | have
seen that they have, when a part of the verification,
not just validate against the test data but al so was
conpar ed agai nst FRAPCON3 runs. Okay?

And FRAPCON, as ny know edge goes, was
val i dated agai nst extensive database and it is an
ongoing thing. As soon as new data cones, they
validate -- use it to validate.

CHAIR REMPE: So they have done sone
conpari sons and applications.

MR. RAZZAQUE: Right. And the conparison
was done that | know. Conparison with FRAPCON was
with the NRC ODYN code was used.

MR JAHING N. M. Chairnman, this is Nayem
Jahingin fromGE. And as you pointed out, yes, we did

conpar e agai nst FRAPCON as part of some RAl responses
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with the PRRME. And the PRIME itself has its own

basis from actual thermal conductivity neasurenents
and also like integral tenperature mneasurenents we
have fromthese reactors. So we qualify against those
and al so we conpared agai nst the FRAPCON as part of
t he RAI response.

CHAI R REMPE: Ckay, thank you.

MEMBER SIEBER:. | would like to ask our
Designated Federal Oficial to provide me with a
reference to the analysis for high burnup fuel where
GE used it.

MR, LAI: kay.

MEMBER SI EBER  Ckay?

MR LAI: Yes, | will work with staff.

MEMBER S| EBER:  Thanks. Email is fine.

MR, LAI: kay.

MR. RAZZAQUE: The conclusion of this part
is that InterimMthod is appropriate for Gand Gl f
EPU. Grand Gulf conplies with all applicable Interim
Method limtations and conditions; CE nethods is
applicable to GNF2 fuel; and GGNS, the Gand CGulf,
GGNS EPU will operate within the current experience
base.

That's all ny presentation.

MR. HUANG | am Tai Huang from React or
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Systens Branch and | am going to present the staff
review on the ATWS and the stability.

The staff doing these evaluation by two
parts. One is fromthe submttal fromthe |icensee
and second one woul d be staff audit to the site. You
know, review what their system has been prepared and
has done. And also their preparation for
i npl enent ati on of the energency operating procedures.

Now first part of the staff reviewon the
submittal, this will be like at Gand Gul f they have,
they call that the Power Range Neutron Monitoring
System W start the DSS-CD functions. At this
nmonment, they only performthey inplenented the PBDA
PBDA- based is the other reason for the Option 111,
long-termstability solution.

And CDA confirmation, that is the other
reason, woul d be i npl enent ed when they applied at the
MELLLA+ application in the future. So that is not
going to be during this operation for EPU

As far as the staff audit goes, and the
stability ATWS cases, we first of all we are going to
know like sinulated the ATWS conditions. And then
followng that, you generally that other was
instability and howto see how the operator action in

the trending so that the second part audit.
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Dr. Jose March-Leuba goi ng t o expl ai n t hat
to the end for the slide for the response to the --

MEMBER BANERJEE: Who was present at the
audit?

MR. HUANG Mself and Dr. WMarch-Leuba.
W bot h together.

Al right, next slide. Now you see this
slide there, it shows that EPU does not change the
endpoi nt after the separation punp trip. So when you
punp trip EPUis on the current |icense sane power
conditions there, yougointotheredright there, the
endpoint there. So that is no difference at all.

Now t he stability portion for this G and
@l f, they have E1A, you know, the | ong-termstability
solution they have three. You know, |ike Option I,
1, and 1l1l1. And then Gand Gulf in the 1998 they
i mpl enment EL1A sol ution there and arned since 2000.

And as part of these EPU upgrade, right
now they are installing a NUMAC in a digital power
range noni tor and i ncl udi ng sol uti on of DSS-CD det ects
operation solution confirmation density nethodol ogy.
And Gcand Gul f will not armconfirmation density |ike
| nmentioned previously. They only doing that PBDA or
the Option |1l solution.

Okay and the setpoint |ike you foll owthat
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they are generic on this group topical report NEDO
32465A published in August 1996 about the ATWS
stability detecting operation solution |icense and
basis in this authority for reload applications.

So it is going to there you know what is
the logic for that reset point.

And then there is no i npact expected from
EPU. Option Il and DI VOM net hodol ogy are applicabl e
because DIVOM s authority will show you how you set
t hese set points.

MEMBER BANERJEE: So the EPU does not
significantly change the peaking factors or anythi ng?
MR HUANG | don't think so

MR. MARCH LEUBA: If anything it is flat
i nst ead.

MEMBER BANERJEE: Yes, it flattens it.

MR MARCH LEUBA: So it makes it better
fromthe point of instability.

MEMBER SI EBER:  Yes, it is a function of
t he core | oad.

MR. HUANG Sorry | missed that. ATWS
Instability here. Gand Gulf inplenented EPG SAG
You know, it is a division, too, |ike Mihanmmad
presented in slides.

So once they get a signal fromATWS, then
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that will be automatic recirculation flow runback.
And then with manual water |evel reduction, to about
two feet below the feedwater puncture, and then a
manual , they have a boron injection trip --

CONSULTANT WALLI'S: The circ systen?

MR. HUANG The circ system yes

CONSULTANT WALLI'S: This says manual ?

MR. HUANG  Yes.

CONSULTANT WALLIS: So the operator can
fail to do it?

MR. MARCH LEUBA: When you are in the
ener gency operating procedures you rely on operator,
yes?

CONSULTANT WALLIS: So if they don't do it

MR. MARCH LEUBA: |If they don't do it,
they are not doing their job.

(Laughter.)

MR. MARCH LEUBA: At |east not during the
ener gency.

CONSULTANT WALLIS: | know, | know.

MR. RAZZAQUE: They can do ot her things
wrong al so.

CONSULTANT WALLI'S:  But this would seemto

be sonet hing they should not do w ong.
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MR. MARCH LEUBA: In the particular case
of Gand Qulf, the water |evel reduction happens
automati cal ly because the fuel punp | ose steamso you
really run out of injection water. It will drop
Unfortunately, it will continue to drop unl ess they
restore water. And this happens in nost plants, the
water | evel reaction is alnost automatic. Not all of
t hem

CHAIR REMPE: \What are they using for
wat er | evel neasurenent? |Is it the TP gauges?

MR. MARCH LEUBA: Condensation has its
probl ens.

CONSULTANT WALLIS: So there is nothing
t hat detects unusual anounts of reactivity that forces
boron injection? It depends on the operator always.
There is nothing to back up the operator in the event
of an ATWS of boron injection.

MR MARCH LEUBA: No. Boron is manual in
every plant | know.

CONSULTANT WALLIS: Ckay.

MEMBER BANERJEE: But for ATWS there is a
| ot of operator actions needed.

MR, MARCH- LEUBA:  Yes.

MEMBER BANERJEE: So this is just part of

t he whol e suite.
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MR. MARCH LEUBA: I n your own design

basi s.

MEMBER BANERJEE: Yes, it is not a design
basi s.

MR. MARCH LEUBA: Even for an ATWS, the
nost |ikely scenario is boron will never get injected
because you will find alternate way of putting the
rods in. That is what the operators are doing for the
first five mnutes, is trying to put the rods in
because they know that the rods work and boron takes
a long tine.

So one operator just goes to a corner, he
is over there manually tending to put the control
That is the best operator inthe room | nean that is
the guy 100 percent full-time just working on that.

MEMBER BANERJEE: You know, we should
actually go and see this sonetine.

MR. MARCH LEUBA: | strongly recomrend it.

MEMBER BANERJEE: Yes. Because we hear
all this stuff and we have never actual |y gone t hrough
the drill.

MR. MARCH LEUBA: And if you do go,
remenber take sufficient time to see it four or five
times. Because those first two mnutes fly.

(Laughter.)
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CONSULTANT WALLI'S: Soneone has to say we
have an ATWS.

MR. MARCH LEUBA: They do. They do. That
is the responsibility of one of the operators and as
you will see on the next slide, it takes 11 seconds to
do that.

MR. KRUPA: This is Mke Krupa. Can
just make a statement? |'m from Enterqgy.

Like they say, the EPGs and the
significant accident procedures that are in place and
the control room operator trying and that they go
t hrough every five weeks drives this conmmand and
control and actions. It is their flow charts that
they manually go through for place-keeping that
dictates these actions. It is not if they renenber.
It isnot -- It is very structured, very controlled in
both training and program

MR MARCH LEUBA: Yes, and hunan factors
is involved in there. And they have very nice flow
charts. Al of the EPGs are, the operator does not
have to think. They are driven by actua
neasurenents. |If the water level is below this point,
thou shall do this. You don't have to think of what
punps are operating, what valves are open. |If the

wat er | evel is going down, you need to put water in.
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That is the type of the EPG  You should | ook at the
flow charts.

MEMBER BANERJEE: So how is the decision
made to inject boron? Wat is the basis? |If they
can't drive the rods in, sonething happens?

MR. MARCH LEUBA: The decision to inject
boron has nothing to do with that.

MEMBER BANERJEE: Ckay.

MR. MARCH- LEUBA: It is action-based. You

have a heat capacity tenperature limt curve, which
tells you that you are overheating the containnent.
Whenever you hit a point in which there is no return,
then you need to start putting boron.

So it is driven by a tenperature in the
containment. So if your containnent reaches 110
degrees, typically, press the button.

MEMBER BANERJEE: Ckay.

MR MARCH LEUBA: So it doesn't ask what
ot her systenms you coul d have been usi ng.

MEMBER BANERJEE: Right.

MR. MARCH LEUBA: |If you are overheati ng,
press the button.

MEMBER BANERJEE: Ckay.

MEMBER SKI LLMAN: Jose, Dr. Renpe asked

you a question about water |evel instrunmentation.
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Woul d you expl ain agai n your answer?

MR. MARCH LEUBA: It has several taps on
the vessel and it has sone lines. And at the end of
those, there is a delta P that gives you the changi ng
pressure within two elevations. And that gives you
the water |evel

MEMBER SKILLMAN: |Is there a reference
l'ight?

MR MARCH- LEUBA: | don't know the
details. You had better ask the real engineers. Wat
they said there is problens, especially in the deepest
reccesions, you are sure what the reference leg is
doi ng.

MEMBER SKI LLMAN: | would |ike to pursue
that. | would like to know what is filling the
reference leg. So | would |ike to know how t he
operators know for certain what their water |evel is.

MR MARCH LEUBA: You better ask an

expert.

CHAlI R REMPE:; | think we have soneone back

t here.

MR. PAPPONE: This is Dan Pappone, wth
CGeE-Hitachi. The reference leg is filled with, there
is a steamline conming up to a condensi ng chanber at

the top of the leg. The condensate fills the
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reference leg and | believe all plants now have gone
to a backfill systemwhere they take clean water from
the control rod drive system at the pressure and
trickle that through the reference site to nake sure
that it is all flushed out. So that keeps -- that
assures that the reference leg is filled and assures
that you don't have to devel op gases that could cone
out solution if there is a pressurization.

CHAIR REMPE: So power is required for
this backfill systen?

MR PAPPONE: Yes.

CHAIR REMPE: And there is usually
different water |evel gauges. And these are the ones
that are in the core region, as opposed to -- they are
calibrated for a particular region. Right?

MR. PAPPONE: They are typically in plant
like Gand Gulf there will be four reference | egs for
the normal water |evel divisions that are serving as
a reference colum. There will be two taps for
narr ow r ange | evel i nstrument and wi de-range
i nstrument and then there is also another tap com ng
off of jet punp diffuser that provides water |eve
indication in the fuel zone range.

CHAIR REMPE: Does that answer your

guestions or did you want nore infornation?
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MEMBER SKI LLMAN:  Well it sounds great on

paper. What | amreally pursuing here is you stop
flow, it is automatic overflow. You stop feedwater
you said. So what assurance do the operators have
that their reference |l egs are not flashing due to the
pressure fluctuations?

MR. MARCH LEUBA: At this point when the
operator is supposed to reuse water |evel, you don't
have such a significant pressurization. You have the
range of the SRV actuation. So you have gone from
1000 psi to roughly 1100 and you are oscill ating what
50 psis. The problemw th flashing occurs when you
depressuri ze and go down to 50 psi.

So at this point, | amnot worried about
flashing. At the end of the transient, after you have
depressuri zation and you are belowlet's say 100 psi,

t hen you definitely have to worry a | ot about it. And
that is where they have all this back-flash and they
try to flush those gases from the reference |ines
before it actually happens. Those gases have
accurrul ated over nonths of operation. |In nornal
operation they flush them so that doesn't happen.

MEMBER SKI LLMAN: Have these, if you will,
flash-of f protectors been tested and confirned to be

effective for their functional requirenent?
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MR. MARCH LEUBA: | don't know. Anybody?

MR. PAPPONE: This is Dan Pappone. W
i npl enented the back fill systems | believe in the
earlier or md-1990s when we were having issues with
plants. As they were com ng down in pressure there
woul d be the flashing. They would see a notch in the
water level. | have not -- | amnot aware of any of
t hat happening recently since the systemhas been put
in place.

MEMBER SKI LLMAN:  Thank you.

MR HUANG Al right. W'IlIl continue for
this ATWs instability. You know, this Gand Gulf the
mai n source of high pressure injection is feedwater,
about 100 percent steam driven.

So they say Grand Gulf requires parti al
depressurization to use the notor-driven condensate
storage punps because they say 100 percent of
feedwater is steamdriven. So that to nake the point.

The next one would be the staff audit.
The staff audit would be reviewthe EOP and their tech
specs. And staff reviewed the DSS-CD inpl enentation
plan. Actually they provide there on the site. And
the staff also reviewed their ATWS performance in
sinulators. There are two different scenarios from

two different initial conditions; one is turbine trip
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ATWE at begi nning of the cycle and the m ddl e cycle.
And the second one with the main steamline isolation.
Mai n st eami sol ation, vol une i sol ati on, ATWS situation
at both the beginning and the m ddl e cycle.

And at Grand Qulf at that time of the
staff audit they decide they don't have the EPU
condition. So following that, they run the sane
situations. They provide additional information under
that EPU conditions. So staff had those and we update
our evaluation and in the slide we show that they
update EPU condition for that ATWS instability. Next
slide, please.

MEMBER SKILLMAN: Let's go back to 33,
pl ease. | want to pursue the previous |line of
guestioning. The bottom bullet.

MR. HUANG  Yes.

MEMBER SKI LLMAN: To provide feedwater,
you are goi ng onto to your notor-driven condensat e and
you are going to drop perineter pressure, 500 psi.
What is T-sat and P-sat to those condensing giznps

that are supposed to keep the reference legs fill,

pl ease?

| would |ike an answer to that question.
If you are going to drop 500 psi, | believe you
probably drop bel ow saturation pressure and |'I| bet
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you have got flash in that instance.

MR. MARCH LEUBA: | believe you are right.

MEMBER SKI LLMAN: I n which case, | think
t he operators now have nothing on level. It is all a
nmystery until those reference legs refill.

MR. MARCH LEUBA: They have a | arge
uncertainty |evel

MEMBER SKI LLMAN: A | arge uncertainty or
not hi ng.

CONSULTANT WALLI'S:  So how hot are these
reference | egs?

MR. PAPPONE: This is Dan Pappone agai n.
The reference legs are routed so that the vertica
drop is outside of the drywell. That limts the heat-
up.

CONSULTANT WALLIS: So they are cold,
aren't they?

MR. PAPPONE: And they are cold. They are
cold reference l egs. There is a short section in the
drywell, sort of a short vertical distance where if
you do have heating in the drywell, you could
concei vably have flashing when you do depressurize.
Emer gency procedures al so have the tenperature curves
for when you expect that to happen for the reference

|l egs. So the operator is warned of this potential.
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CONSULTANT WALLI'S: The mmin concern is

not the steam It is the gases. The main concern is
di ssol ved gases com ng out because of pressure drop.
Because you don't get |ow enough to reach T-sat.

MEMBER SKI LLMAN:  Wel | what can happen is
the gas can conme out solution. You may get a | evel
change as a consequence of the overpressure of that
gas and nowt hat your reference is inaccurate conpared
to what is the true hydraulic |evel on the core.

| had this happen in New York City at
power. So | understand what this is. And | will tell
you it is very frightening to the operators because
they are, for a nunber of mnutes, blind. And their
real role is to keep the core covered.

So | amcurious about this. | would Iike
to know the relationship between P-sat, T-sat, and
this m nus 500 psi to get the energency or the notor-
driven condensate punps online because that is your
source of feedwater, your new source of feedwater.

MR. MARCH LEUBA: Can sonebody take an
action itemto provide that tenperature?

MR. FORD: Yes, and this is Brian Ford,

t he Seni or Licensing Manger. Just a couple points of
clarification.

You have one i ssue over potential flashing
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as we come down in pressure. And | think that answer
goes to the fact that the reference leg is |ocated
outside the drywell but we will confirmthat.

MEMBER SKI LLMAN:  Maybe. W may.

MR FORD: Yes, so we need to confirm
t hat .

The other issue is the one that is
currently addressed by the backfill systens that were
tal ked about earlier. That was sonething that was put
in for a phenonmenon known as water |evel indication
notching that was an issue in the early '90s. And
t hat happens at even | ower pressures. And it is when
the gases cone out, generally as you are shutting
down, but you woul d basically see a sudden change and
then it would restore down to the previous |level. So
you woul d basically see notches as the gas cane out.

As was sai d by GE, nost plants i npl enent ed
this systemto put in clean water to basically flush
t he gases out of the solution. There are a few plants
t hat use other solutions to deal with that.

MEMBER SKI LLMAN: 'l 1 be | ooking for sone
f eedback, please. Thank you

CHAIR REMPE: Also on slide 34, could you
el aborat e about specific EPU nodifications that were

inplenented in the simulator? Wat exactly was
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changed?

MR. MARCH LEUBA: The sinulator -- you
will have to ask the sinulator guys. But in general,
t he simul ator tracks every change to the facility. So
for exanple, in the control roomthey installed the
PRM the power range nonitor. They installed a PRM on
the sinmulator. All of the setpoints now, instead of
bei ng at 100 percent power, you are now at 115 percent
power. You have to change all those setpoints. Boron
concentration, they change it in the plant, they
change the sinmulator. It is a big full-time job to
keep the sinulator be the sanme as the control room

And | can tell you that we were there in
Cct ober doing this audit and we were begging to |l et us
run some EPU conditions. Yes, increase the power to
115 and let's run it. They said no, this is not done.
And it took themthree nonths to inplenment that.

CHAI R REMPE: Ckay.

MR MARCH LEUBA: So the EPU, | nean, we
had to do the audits first on the old TP and then we
need the EPU after they have done all those changes.

CHAI R REMPE: Ckay, that nakes sense.
didn't catch on the nuance that you had to do it
before the EPU changes were put in. Ckay.

MR. MARCH- LEUBA: Well the simulator is
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not required and the plant is not required to have al
t he EPU changes until next nmonth when they start the
EPU.

CHAI R REMPE: Ckay.

MR. MARCH LEUBA: And indeed, they don't
change it ahead of tine. They change it as the
control room changes, the sinmulator natches.

CHAI R REMPE: Ckay.

MR. MARCH LEUBA: Dr. Banerjee was sayi ng
that you should go see it. | nean, you really should
go see it.

CHAIR REMPE: | would like to.

MR. MARCH LEUBA: It is really inpressive.

CHAI R REMPE: (kay, thank you. And so
anyt hi ng you wanted to add or did he cover the changes
that were inportant?

MR. BROADBENT: Yes, this is Geg
Broadbent. Basically he did cover the changes. There
are changes also to the core nodel as well. Make sure
that it corresponds to the EPU core and, |ike he said,
al | the physical changes, the PRNMS and all have to be
updat ed and then we can get the operators trained so
that they are trained in advance to be abl e to operate
the EPU core and all the new systens that EPU has

i nt roduced.
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MR.  MARCH LEUBA: They were show ng

earlier a picture of the control room | have never
been in the Grand Gul f control roombut | have been in
the sinulator. You cannot see the difference. You
are there. QOher than there is a table with a

prof essor there, that is the only difference. Every
si ngl e key, every single knob, every single display is
in there.

MR. HUANG  Ckay, so now this is BW6 ATWS
performance. The Grand Gulf has BWR-6 specific ATWS
characteristics. So they are operate follow ng that.
You know, they only high pressure injection in the
feedwater, which is 100 percent steam driven. W
al ready tal ked about that.

And then ATWS procedure call for parti al
depressuri zati on about 500 psi to use the notor-driven
condensat e storage punp. And then the boron injection
is through the core spray and a faster response.

Also the Mark 111, they have contai nnent,
| arge heat capacity. So this is the nature of that.

Then t he next one we do on the sinul ators.
And we picked up exanple for showing the staff,
showi ng that the ACRS nenber and then we have nock
event if you want to know, we have nore for this. So

t hey can have nore on this.
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CONSULTANT WALLI S: M nut es and seconds?

MR HUANG This is a second here
M nut es and seconds, yes.

MR MARCH LEUBA: | was the recorder of
record for this one in particular. And | have ny
phone set on a stop watch. So those nunbers are
recorded by me on ny | ogbook.

W do have an audit report with all this
simulator runs we run and it is a 300-page report,
whi ch you probably have it in the record. W only
wote two pages. The other 298 are the source of the
simulator. And one thing you see there is everything
that the simulator does, every single alarm every
single action of operators, every single automatic
action, we have the listing there. And you are
tal king for an hour scenario, 25 pages of the snall -
font actions.

So before Dr. Wallis asks his standard
guestion of how accurate the sinul ator product is, |et
nme preenpt you and tell you that there are two
famlies of cores. You have the high-fidelity
engi neering sinulators. W can disagree which cores
are high-fidelity but let's call it TRACE, RELAP,
TRACG, RAMONA, whi ch nodel very accurately the details

of everything inside the core. However, they nodel

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

130

everything around the core nostly as boundary
conditions, including the operator actions.

Simul ators are the other end of fam |y of
this, they are conpletely different famly of other
codes in which the details of the reactor of the
physics are a little fuzzy but you nonitor all the
conditions correctly. You have every single auxiliary
system and every single operator action nonitored.

So between the two we get an i dea of what
is going to happen. The only thing on the sinmulator
is you will get the expected transient, not the
conservative transient. So we often used to see that
the transients run by TRACG and you are the simul at or
and nothing happens. WlIl that was a very
conservative calculation with seven SRVs of there and
the rods didn't go in. In real sinmulator the rods
went in and we had all of the SRVs open.

So as | said, if you gointo the simulator
and when t he operat or says or well the teacher says we
are going to start ATWS at a randomtinme, he pushes
the button and in you go. And every single |light
comes on. It looks like a Christnas tree and all the
al arms go on.

So the m ddl e of the three operators which

were just mnding their own business, each one junps
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to their own panel

CONSULTANT WALLI'S: He tells them ahead of
time they are going to have an ATWS?

MR. MARCH LEUBA: No. They always tell us
t hey suspected it but we don't tell them which event
they are going to have ahead of tine.

And t hey have to recogni ze what the event
is. And it is amazing because within ten, eleven
seconds one of the operators cones in, we have an MSRV
closure, reactor still has power.

So the senior operator has to go get the
right chart fromthe wall and put it on top of the
table and this is his flow chart. And he says
shoul d have a scram and the reactor still has power.
| am on branch three of this. And he starts giving
orders.

Now all of this takes roughly a mnute
And the first operator in this particular case took a
m nute and 30 seconds and reheated the automatic
depressuri zation system which is a LOCA event. And
in case of power |oss, you don't have to have the
aut omati ¢ depressurization.

CONSULTANT WALLI'S: So these operators go
from doing nothing exciting and in 11 seconds they

know exactly what they have to do?
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MR. MARCH-LEUBA: Their adrenalin is

punpi ng. \When every single --

CONSULTANT WALLI'S: They nust be young or
sormet hi ng.

(Laughter.)

MR. MARCH LEUBA: | don't know if you have
been in power plants 20 years ago. Wien you wal ked
into aroom every singlelight will be flashing. And
that was just normal because that neant that sonmebody
was wor ki ng on sonet hi ng.

Now t hey use this nethod of everything is
bl ack. Once they have acknow edged it, it is not
there anynore. When those tiles light up and the
alarms go, the adrenalin is punping. They junp. And
they have the procedures to follow and recognizi ng
that they are directors of power and your pressure is
rising is the first thing they do.

So as | said, within a mnute and a hal f,
t he operator, the senior operator knew where he was
and started giving orders. The next was to inhibit
ADS. Then he wanted to override the HPCS, high
pressure core spray system because that is not an
allowed nmethod to control level. That one is to
revert from LOCA al so.

And it took about two m nutes to term nate
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feedwater. And again, look at this range. It asks

t he operator to establish | evel control between m nus
70 and m nus 161 inches. And this is mnus 70 is two
feet below the sparger. Mnus 161 is the steam
cooling water level. So the operator just keeping
within this, what are we talking, 120 inches,
basi cal | y keepi ng bel ow t he sparger so you can preheat
t he f eedwat er and condenser steamas it conmes into the
vessel, keep it at the m nimum steam water |evel and
we will be fine.

Wen they run out of steam in the
feedwater to mamintain Ilevel <control over the
depressuri zation to about 500 psi, so they start to
control the pressurization by bl ocking SRV balls.

And in this particular time, he saw that
what we were hitting the contai nnment and there was no
way to recover, so within four and a half m nutes, he
ordered the initiation of boron manually.

In a real ATWS -- we asked the professor
to not allowany control togoin. 1In areal ATW5 in
a real scenario for these four mnutes, an operator
will have been -- well first he will have tried the
alternate rod insertion, which is drywell the rods
together. And if that didn't happen, they would have

tried one rod at a time pushing themand start putting
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one inat atine. So in a real ATWS probably a SLC
woul d not have cone in. They would have inserted two,
three, four rods. The operator woul d see that that
was working and I amgoing to achi eve shut down faster
with control rods than with boron.

Wthin seven m nutes, we have reached the
500 psi, feedwater has been restored then, and then
the order to control between 350 and 500. Again, you
don't need to know all this instrunmentation that
accurately. They have wide ranges. Wthin 150 psi is
okay. And if you look at a transient, truly vol unes
are just junping up and down that nuch.

It is hard to control water |evel
especially by hand. It is difficult. There is lots
of delaying. And since this happened recently | ast
year, we were interested in the hydrogen igniters and
that took about 12 minutes to order the, to pull the
igniters.

And about 12 - 13 m nutes, the transient
was essentially over and suppression pool cooling was
maxi m zed.

Here is some eye candy of what we were
seeing. The picture on the left is the flux, APRM
flux. The picture on the right is the pressure. And

you see that right here there was an MsIV cl osure and
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you have the i nstantaneous pressure drop in the power
transient, foll owed by the punp, restoration punp run
down, which gives you a power about this way. And
every so often an SRV opens and closes. And every
time an SRV closes, it puts a big pressure transient.
That gi ves you operation response.

Eventual |y, boron cones in and you shut
down. If you have the pressure this, you have the
MBIV cl osure, pressure falls, after 1400 psi in this
case, and then the SRV is cycling. And eventually
they lock open SRVs and they pressurize to regain
control of it.

In this particular scenario, we reach 180
degrees F on the suppression pol tenperature. And
this is boron started coning in at 400 seconds and it
very rapidly entered into the core because in BWR-6s
we inject boron into the core so you don't have any
specification and it is very effective.

And again, in this other report you have
like five or six nore transients that you would be
interested in.

MR. HUANG Yes, so this is a sumary of
the review on this Gand @Qlf stability and ATWS
stability. And EPU operation is acceptable from

stability point of view, when they installed the | ong-
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term Solution Ill it provide simlar level of the
protection under EPU and original licensed therm
power. Because right now they would be that the
section three under power range neutron nonitoring
system And the OPRM scram satisfies the GDC 10 and
12 requirenents.

And then ATWS and ATWS-Stability not

affected significantly by EPU. And they satisfy ATWS

acceptance criteria 10 CFR 50.62. And the Grand Qulf

requires partial depressurization to use the

condensat e storage punps. And also it showed that in

the sinulator heat capacity tenperature link is not
conprom sed during the transient.

And t hat | ast one, Grand Gul f operator can
manage an ATWS event successfully and inplenment the
ECPs within the assuned tinmng, so that based on the
staff audit and the reviewit has cone to our
concl usi on.

MR, WOOD: kay, mnmy nanme is Kent Wod.
am a Reactor Systens Engi neer doing spent fuel poo
criticality revi ews.

For every power uprate we are required to
make a post EPU conclusion that we continue to neet
general design criteria 62, which is prevention of

criticality events, handling of criticality events.
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The |icensee submitted to their application citing
t hi s met hodol ogy i n NEDC- 33004, but it has nothing on
CGeneral Design Criteria 62. So we asked sone
guestions on how they were neeting CGeneral Design
Criteria 62. Their analysis of record relies on the
Borafl ex. They nentioned that earlier.

Bor af | ex degrades. To accomopdate that,
they had divided their spent fuel pool into two
regions, an all-cell region and a ten out of six
storage configuration requiring enpty cells. An
anal ysis had not been submtted so we never had a
chance to review that.

So it is a conplicated analysis that we
weren't going to be able to get done in time for
today's neeting. So we inplenented a spent fuel pool
license condition. That |icense condition for Region
1, which is the all-cell region, they are still
crediting Boraflex. W limt that to a m ninmm areal
density, B-10 areal density in the boraflex of 0.0179
grans per centinmeter squared, with a gamma dose of 2.3
in the tenth and a standard core cooling geonetry
infinity limt of 1.26. Those are all nunbers that
the applicant said that their Region 1 was good down
to areal density as lowas 0.0167. W believe this is

conservative because we have noved that up a little

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

138

bit on themto get us until we get the final analysis
done. The Region 2, which is the ten out of six with
six enpty spaces in a four by four array. You see we
rat cheted down the standard cool core geonetry k
infinity number from1.26 to 1.21 for storage in that
configuration to account for the potential m sloading
events until we get that finalized.

And there is a tine limt on this |icense
condition to get all this done and that is limted in
their cycle, Cycle 19 for them

MEMBER SKI LLMAN:  What is a cycle |ength,
Ken, 24 nonths or 12 nonths?

MR WOCOD: | think they are on 18 cycl es.
I's that true?

MR SMTH W are licensed for 18 nonths
right now. That is correct.

MEMBER SKI LLMAN:  Thank you.

MR SMTH But we are in transition. So
it will be approximately 24 nonths. This is Fred
Sm t h speaki ng.

MEMBER SKI LLMAN:  So you are presently at
18.

MR SMTH W are licensed for 18. W
are transitioned to 24. W expect to submt to 24 and

we are planning to operate to 24.
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MEMBER SKI LLMAN:  And will you be on the

24-nonth cycle for --

MR SMTH | don't whether 19 will be 24
nont hs.

MEMBER SKI LLMAN. Ckay. And when does
Cycl e 19 begin?

CHAI R REMPE:  Next week.

MR SM TH  Next week.

MEMBER SKI LLMAN:  So you are in a 24-nonth
fuel cycle right now You expect to be.

MR SMTH  That is our operating plan,
yes.

MEMBER SKI LLMAN:  Ckay, thank you.

CONSULTANT  WALLIS: If you want a
guestion, you could explain what an SCCG i s.

MR WOOD: It is stands for standard cool
core geonetry.

CONSULTANT WALLIS: It looks like a big
nunber .

MR WOOD: Well that is what that fuel
assenbly would have, again, the core at cold
condi ti ons.

CONSULTANT WALLIS: If it didn't have the
Borafl ex or what?

MR WOOD: Well | nean that is actually a
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core number.

CONSULTANT WALLIS: It is a core nunber.

MR WOOD: And then there is a translation
fromthe --

CONSULTANT WALLIS: If you take it out,
you say nhot hing about what happens in the pool.

MR WOOD: Well there is a translation --
part of the analysis is translation tine.

CONSULTANT WALLIS: It takes tine to get
there, all kinds of things.

MR WOOD: Well | nean because that nunber
woul d translate down into probably a 0.95 or |ess
nunber in the pool because of geonetry rangi ngs and
everything el se in racks.

CONSULTANT WALLIS: It is a very indirect
way of saying what is happening in the pool itself.

MR. WOOD: Yes, and that is part of the
anal ysis to nake that correl ation.

MEMBER ARMJO Are there any plans to
repair the degraded Borafl ex?

MR WOOD: | don't believe that they have
any plans to repair the degraded Boraflex. | don't
know how they would do that. Perhaps that is a
guestion for the |icensee.

MEMBER ARM JO. O her peopl e have.
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MR. WOOD: Well nobody has actually
repaired the Borafl ex. People have done ot her things,
inserts and things.

MR SMTH This is Fred Smith from
Entergy. At this tine, we have two regions. The
Region 2 does not credit Boraflex at all. As tine
progresses, that region will get larger and it wll
beconme increasingly uneconomc to sustain and so we
would | ook at options for either insert shins, a
nunber of peopl e have done that, or potential re-rack.

MEMBER ARMJO So it is doable. You just
don't need to do it yet.

MR SMTH  That's correct.

MEMBER ARM JO  Ckay.

MR SOM Good norning. M name is
Swagata Som from El ectrical Branch

The station blackout. Gand Gulf is a
four-hour coping plant and its design is based on the
ac-i ndependent approach. Therefore, their design
relies on the Cass 1E battery capacity, and
conpressed air capacity, and other inportant stuff
that | have bulleted there.

Maj or characteristics. The condensate
inventory that had been verified for decay heat

removal and we find that there is a liquid capacity
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margin. Class 1E battery capacity, they have not
added any additional load. So that is a bounding
condi tion.

Conpressed air capacity, the air operated
valves wll have sufficient conpressed air for
operation and the effects of loss of ventilation
tenperature-wi se have also been evaluated and
assessed. And the areas are control room control
cabi net area, and cabl e spreadi ng roomi n- bet ween, and
reactor core isolation cooling punp room steam
tunnel, switchgear and i nverter room and drywell al
have adequat e boundi ng conditi on.

Cont ai nnent isolation, there is also no
adversely affected for SBO event for EPU so we can
sumari ze that the EPU conditions will not adversely
inmpact the landscape related to mitigate the
consequences of a station blackout. That is all
That is brief.

CHAIR REMPE: So we are about 15 m nutes
early. And do you want to go ahead and do the power
range neutron nonitoring systemor do you guys want to
have -- Let's push on. |If it says 15 minutes, | think
we can do it. Do we have the staff here?

M5. LUND: We have them

CHAIR REMPE: Do you want to go ahead and
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do that?

MR. DI TTMAN. Good day. |'m Bernard
Di ttman, Reactor Technical Reviewer for the Ofice of
Nucl ear Reactor Regulation, Ofice of ENngineering,
| nstrument ati on, and Control Branch.

| will be summarizing the staff's review
of the Gand @ulf's Nuclear Station Power Range
Neutron Monitor Retrofit and the instrunmentation and
control equiprment that it provides. This review was
conducted as a separate licensing action fromthe
ext ended power uprate. And that was nentioned earlier
by the |icensee.

Ckay, the Power Range Neutron NMonitor
Retrofit supports the EPU by providing the Gscillation
Power Range Mnitor Option [1I1 stability trip
function. They identified General Electric Licensing
Topi cal Report. This topical report was previously
revi ewed and approved by the staff.

The nodification applies General Electric-
Hitachi Nucl ear Measurenent Analysis and Control
di gital conponents to replace anal og conponents in a
manner simlar to other licensee retrofits that were
based on the sanme |icensing topical report.

The nodi fication includes safety and non-

safety equipnent that are installed in the contro
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room which is a mld environment.

Based on the current regulations, the
staff's instrunentation and control review used
appl i cabl e regul atory guidance in effect at the tine
of the |I|icense anendnent request. This set of
gui dance i ncl udes the Standard Revi ew Pl an Chapter 7,
Regul at ory Cuides, Branch Technical Positions, and
Digital Instrunmentation and Control Interim Staff
Gui dance, where sone of this gui dance had been created
or revised since the earlier staff review of the
i censing topical report.

The Grand Gul f Power Range Neut ron NMonitor
equi pnent  configuration neets the independence
requi renents for electrical power sources, electrical
i solation, and reliance upon sources that originate
within the channel's safety division to satisfy the
single-failure criteria.

There are four independent Power Range
Neutron Monitor channels. Two Power Range Neutron
Monitor channels are assigned to each of two
el ectrical safety divisions.

Each Power Range Neutron Mbonitor channe
is powered froma 120-volt alternating current under
an interruptible power supply within its electrical

saf ety divi sion.
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Each Power Range Neutron Mbonitor channe
processes sensors dedicated to the channel to create
i ndependent trip votes. And each Power Range Neutron
Moni tor channel contains a two-out-of-four voter to
i ndependently perform coincidence logic on al
channel s’ trip votes.

This figure shows the configuration of the
Power Range Neutron Monitor channels, as described by
the previous slide, and depicts the electrical
i solation provided between divisions for analog
signals, such as sensors and rel ays.

Each Power Range Neutron Monitor channel's
voter output provides an input to the corresponding
portion of the reactor protection system s one-out - of -
two taken twice logic. The reactor protection system
was not nodified as part of this retrofit.

I nterdivisional digital conmunication,
i ncludi ng safety, non-safety interfaces satisfies the
applicable staff positions of Digital Instrunentation
and Control Interim Staff Guidance 04. This slide
hi ghl i ght s Power Range Neutron Monitor design features
t hat address staff positions withinthis InterimsStaff
Gui dance.

This figure shows the overall digital

comuni cation topology for the Power Range Neutron
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Moni t or Systemby representing the two channels within
Electrical Safety Division AL The figures shows the
application of fiber optic poi nt -t o0- poi nt
comuni cati ons, use of conmunication processors, and
the partitioning of non-safety functionality fromthe
safety function processors, as described on the
previ ous slide.

The licensee denobnstrated that the
potential for software comon-cause failures within
t he Power Range Neutron Monitor Systemwas adequately
addressed and no plant vulnerability exists.

The |icensee performed its analysis per
Branch Technical Position 7-19 and it postulates a
conpl ete simultaneous failure of all four Power Range
Neutron Monitor channels in conjunction with each
desi gn basis anticipated operating occurrence and in
conjunction with each design basis accident.

The |icensee's denonstration of conpliance
to Branch Techni cal Position 7-19 justified no further
action to increase diversity or defense-in-depth.

The |'i censee al so denonstrat ed conpliance
to Digital 1& Interim Staff Cui dance 02.

MEMBER SKI LLMAN: Bernard, what does
bullet two tell us, please? Wuld you interpret that

for us, at least for ne, please?
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MR DITTMAN. |If when performng the
anal ysis per Branch Technical -- oh, bullet two.

Ckay, the licensee's anal ysi s assuned t hat
all four PRNMS channels would fail --

MEMBER SKI LLMAN:  Wbul d fail, okay.

MR DITTMAN.  -- simultaneous with
i ndividually every antici pated operational currents.
And they al so perforned the sanme anal ysis concurrent
with each design basis accident. And they showed
there would be no radiological release, no risk to
public health and safety because they have diverse
protected nmethods to mitigate an interoperabl e Power
Range Neutron Mbonitor.

MEMBER SKI LLMAN:  Thank you, Bernard.

CONSULTANT WALLIS:  And the first bullet
is a qualitative thing, isn't it? There is no
guantitative measure of probabilities of anything.

MR D TTMAN:. No. No, it is al
determ ned --

CONSULTANT WALLIS: So if you have a
certain structure, then that is good enough.

MR DI TTMAN:  Yes.

CONSULTANT WALLIS: |Is there any
guantitative nmeasure of these things avail abl e?

MR. DITTMAN. Currently the staff doesn't
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endorse or recognize any quantitative software
reliability measure.

The concl usi on that the Grand Gul f Nucl ear
Power Range Neutron Monitoring System functions,
configuration, and architecture are consistent with
the prior General Electric Licensing Topical Report
and its staff evaluation. And G and Gulf Nucl ear
Station fulfilled the |icensing topical report plant-
specific action itens.

Therefore, the prior staff evaluation
concl usions were determined remain valid for the use
of the GEH NUMVAC conponent designs and features within
Grand Gulf's application, which was a four-channel
system

The staff also recognized that the
proposed techni cal specification changes for the four-
channel systemwas consistent with the topical report
and were accept abl e.

The specification testing of the G and
Gul f Power Range Neutron Monitoring System confirned
that the |1 & perfornance applicable to Gand Gul f Unit
1, for exanple, response tine, environnental, seisnic,
el ectromagnetic i nterference, radi o frequency
i nterference, et cetera, are bounded by the

conmbi nation of General Electric's Licensing Topica
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Report and supplenmental |icensing efforts.

As addressed by the earlier slide, G and
@ul f Nucl ear Station denonstrated no adverse effect to
safety functions from non-safety equi pnent or from
i nterdivisional comunications anong Power Range
Neutron Monitor channels to satisfy applicable
portions of |EEE 603 and Digital Instrunmentation and
Control Interim Staff Cui dance 04.

As addressed by the previous slide, Gand
@Qul f Nuclear Station adequately addressed software
common cause failure and diversity and defense-in-
depth to satisfy Branch Technical Position 7-19 and
Digital Instrunentation and Controls Interim Staff
Gui dance 02.

Therefore, the proposed instrunmentation
and control changes are acceptabl e because they neet
applicable regulations and satisfy current and
applicable | & eval uation criteria, thereby providing
reasonabl e assurance of conti nued adequate protection
of public health and safety.

For your convenience, the last slide
spells out sone terns that | nmay have not spoken out.
Thank you for your tinme and | will be happy to answer
any further questions.

CHAIR REMPE: Does anyone have any
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guestions?

Vell | think then at this point, let's
have a recess for lunch and conme back at 1: 00 p. m and
start up again.

(Wher eupon, at 11:51 a.m, a lunch recess

was taken.)
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AF-T-EERNOON S-E-S-S-1-ON
(12:59 p.m)

CHAIR REMPE: | would like to reconvene
this neeting. And | believe the |icensee has sone
guestions they are going to answer before they go back
to the regular agenda that were questions fromthis
nor ni ng.

MR. KRUPA: Ckay, the first -- Mke Krupa
again. The first question M. Skillnman asked is on
the saturation depressurization issue for reference
leg effect. The bottomline is the design of the
reference leg system for the instrumentation fill
| evel is not inpacted by the reactor pressure. The
syst emdoes have a keep-fill/purge that keeps t he non-
condensabl es out of the reference leg and is kept, it
is pretty much an anbi ent tenperature because of the
CRD purge. And the overpressure has no inpact so we
have a curve for the operators in their EP plans that
is basically a saturation curve stepped down a few
degrees. And we can go fromradi ant pressure all the
way down to zero, so a thousand pounds all the way to
zero. As long as you are under 200 degrees in the
drywell or containment you are not boiling your
reference leg and you are not off gassing by design.

So the reference legs are basically
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designed not to off gas. And what we give operators
direction and guidance for is for boiling. So we
wat ch the containment and drywell tenperatures that
woul d i npact the reference |l eg in those environnents.

And so at those points, we would not use
those reference levels anynore and they have
additional guidance if they don't have |eve
i ndi cati on.

MEMBER SKILLMAN: Thank you. |
understand. Got it.

CHAIR REMPE: And so this was a very fast
event. And do they actually go to those operator aids
for such an event |ike that occurrence?

MR. KRUPA: OCh yes. If we are in any
upset event, an accident condition or an off-norm
condition, they are immediately into their EPs and are
usi ng those tables.

CHAIR REMPE: Ckay. | have not been in
the control room So are they part of the procedures
or where do they find these operator aids?

MR. KRUPA: They are right at the control
room supervisor's desk. | nean, they are kept right
there. So as soon as they have indication. You know,
the indications are actually, we were hearing them

descri bed earlier inthe ATWS di scussi on. If an al arm
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comes in, it isidentified very clearly as one of the
entry conditions for an EP. And all the operators are
trained to recognize those. And so all of them
everybody in the control roomwould call out that is
an EP entry. And they imediately pull out that flow
chart for that EP and start down that path. And these
gui dance are right in those EPs.

CHAI R REMPE: Ckay, thank you.

Do you have any nore questions?

MEMBER SKI LLMAN:  No, thank you

CHAIR REMPE: (Okay. Is there another
i ssue you wanted to address?

MR. KRUPA: Well, | had a followup for
M. Schultz but --

CHAIR REMPE: He will be back here within
maybe ten, fifteen m nutes.

MR. KRUPA: | will just defer that because
he asked the question. It would be better to do it
while he is here.

CONSULTANT WALLI'S: Do you have anyt hi ng
nore on SRVsS?

MR. KRUPA: Yes, we are going to bring up
SRVs here with the dryer presentation. Yes, during
t he steam dryer.

MR. VERROCHI: | can speak to that. |
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t hought that we do have a lot of the information we
need. This is Steve Verrochi, by the way.

W do have enough i nformati on for the SRVs
but | thought we woul d probably get into nore the SRV
resonance and that woul d probably be the best. It is
al so covered there.

MR. BURFORD: Good afternoon. M/ nane is
Jerry Burford. | amthe Manager of Licensing for the
EPU for Gand @Qlf. And a topic was requested
regardi ng groundwater nonitoring for Gand Gl f.

Over the last several years there have
been instances identified within the industry for
| eakage, spills, abnormal tritium or contamn nation
getting intothe groundwater. This is precipitated in
the NRC issuing information notice back in 06 and
agai n just last nonth they i ssued 2012-05 to alert the
industry to the potential issue of groundwater
cont am nati on

This also resulted in the industry
nmobilizing to address the issue of contam nated
groundwater and NEI has devel oped the G oundwater
Protection Initiative. It was issued in NEl 07-07 and
Entergy now has inplenented that initiative at our
site.

As part of that inplenmentation, we were
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nmonitoring various wells around the site. In 2012,
May of 2010, we identified a well, a location where we
have higher than expected tritium And with that,
then, when we nade that discovery we initiated
detail ed hydrol ogi cal studies of the site, of that
particul ar area so that we could bound the spill and
make sure that we bound the area of the contam nation
and make sure that we could assess the plan going
forward to address that.

MEMBER SKI LLMAN: Jerry, what was the
origin of that spill?

MR. BURFORD: W have identified that
there are no process pipes in that are, buried in that
area. So there is no active |eaks.

MR PERITO The spill was froma
tenporary systemthat was set up on the east side of
the turbine buildinginrelationto the truck pay that
was used for a tenporary set up that comuni cated with
pl ant process and we believe the spill, the '97 spill
occurred in that are, the turbine building truck bay.

MEMBER SKILLMAN. Ckay, thank you
Thanks.

MR. BURFORD: | want to junp in and show
a map of the site area. This is a potentionetric map.

The blue line circling the power block area here are
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actually lines of constant hydraulic gradient. W
woul d expect then that groundwater flow would be in a
di rection perpendicular to these lines.

What we have here is the Unit 1 and
Turbine Building for Unit 1, the unfinished,
unconpl eted Unit 2 and its Turbine Building. The area
of the spill, | am pointing, there is the DW01l was
identified, the area of the spill was right in this
area where the truck log is. And this is the well
that we have identified the elevated tritiuml eakage.

So we are studying the mgration of that
contam nati on and have identified that there is a
plunme that is in the direction as expected. The
groundwater flow would be perpendicular to these
lines. W expect it to be conming in across the site
and going out this way.

And then not showing on this map but we
expect that the gradient actually bends around and
remai ns on the site property.

MEMBER BANERJEE: Where is the property
boundary?

MR. PERI TO The property boundary is not
shown on this. It is well beyond that.

MR. BURFORD: Well beyond, yes.

MEMBER BANERJEE: So it would cone around?
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MR. BURFORD: It actually will cone around
and there is --

MEMBER BANERJEE: That is the raised area
on the right?

MR, BURFORD: Yes.

MEMBER ARM JO What is the size of the

spill? Ws it thousands of gallons, hundreds of

gal | ons?
MR. PERI TG  Approximately 1500 gal |l ons.
MEMBER ARM JO  Fifteen hundred?
CHAIR REMPE: People didn't notice it at
the time?

MR. PAPPONE: Ch yes, it was noticed. It
was accounted for in the effluents nonitoring report
in'97.

MEMBER S| EBER: How does the activity of
the plunme conpare to the drinking water standard in
magni t ude?

MR PAPPONE: W have not exceeded the
guarterly reporting of 20,000 picocuries per liter.

MEMBER S| EBER: So you could actually drip
the water and stay bel ow t he standard.

MR PERITG At this point, yes.

CONSULTANT WALLI'S:  So this was a one-shot

spill. This went out, | nean it spread.
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MR. BURFORD: That is correct.

MEMBER BANERJEE: And it is decayi ng away
at the tine.

MR PERITO It is mgrating. W are
getting different levels in some of the surrounding
wells. So we continue to work with the hydrol ogists
to understand the migration of this plune and to bound
it, make sure we understand where it is going,
under stand what potentially we may do down the road
for any renedi ati on.

CONSULTANT WALLIS: Does it eventually
cull around and go into the river?

MR PERITO It will eventually find
itself around the north side of the plant to the
river.

MR. BURFORD: It is decaying away. The
half-life of tritiumis about 12 years.

MR PERITO So we are told fromthe
hydrol ogist's study that at this point where it is
t hey believe the migrationis on the order of feet per
year.

MEMBER SKI LLMAN:  What ot her isotopes are
in that water?

MR. PERITO There were no isotopes

associated with a process system that we have
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det er m ned.
MR. BUCKLEY: Yes, this is Rick Buckley

with Entergy. W detected only radionuclides and only

tritium

MEMBER SKI LLMAN:  Only tritium

MR BUCKLEY: Wiich is consistent with the
'97 spill, what was spilled to the environnent.

MEMBER SKI LLMAN:  Thank you.

CHAIR REMPE: Ckay, so it was reported in
'97 but there was no, -- they took whatever necessary

actions were required in "97 and it is just that the
requi renents have gotten nore rigid.

MR. BURFORD: It indicated the spill and
there wasn't -- the nonitoring program hadn't picked
up until we had the Goundwater Initiative.

We are working with our hydrol ogi sts then
to devel op detailed plans to continue to nonitor this
area and ensure that we are bounding it and al so that
our predictions as far as the flow path and the
expected migration pathwill actually circle the site.

So there are additional wells planned. W
have added 19 wells in the |ast couple of years,
again, to ensure that we are bounding this area and
able to assess the effects. And we plan additional

wells to be able to track the mgration of the
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tritium

And in summary then, the tritiumdiscovery
was not associated with an active |eak. W have no
process pipes in the area wth potentially
contamnated fluid. The power uprate will not
adversely inpact the contam nation finding. And we
have, Entergy has comrunication protocols in place
with the state and | ocal agencies. So we are
di scussing this with themand keepi ng themi nf orned of
the issue. And we are continuing then to work with
t he hydrol ogi sts to ensure that we track this and are
able to ensure the appropriate mtigation.

CONSULTANT WALLIS: And if this goes on
t he ground, doesn't it come up through tree roots and
things like that?

MR BUCKLEY: Tritiumis there.

CONSULTANT WALLI'S: Yes, there are trees
there. They will presunably evaporate groundwater.

MR. BURFORD: Yes, | don't think that you
see that the groundwater, the tritiumcom ng out back
up through the roots.

CONSULTANT WALLI'S:  Well the water cones
up through the roots. So --

MR. BUCKLEY: This is Rick Buckley from

Entergy. Tritiumis very nobile and it is going to go
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down. It will be so far below the surface, there is
not going to be --

CONSULTANT WALLI'S: So far bel ow the
surface, okay.

MEMBER SI EBER. How far away is the
protected area fromthe river?

MR. PERI TGO Qur protected area includes
a portion of property right down to the river.

MEMBER S| EBER: Ch, okay.

MR. PERI TGO The aquifer, this is a good
di stance away fromthe site drinking water wells,
whi ch are | ocated on the far west of that diagram and
not in conmuni cation hydrol ogically-wi se with any of
the town drinking supplies. So we are just watching
its migration at this point.

MEMBER SKI LLMAN: Where are these big
wells we saw pictures of? This norning we saw
pi ctures of whatever they are call ed, these wells that
go down.

MR PERITO The radial wells.

CONSULTANT WALLI'S:  The radial wells.

MR. BURFORD: Those are on the far left.

CONSULTANT WALLIS: So they are not
involved with this at all.

MR. BURFORD: No. They are along the
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river.

MR. KRUPA: This is Mke Krupa. The
plant, the picture of the -- I'msorry.

The picture of the plant there that Jerry
is pointingtois basically the protected area of the
pl ant that rest of the property is owner-controlled
and the river is about a mle west of the footprint of
the plant. The outfall for the site water woul d be
just worth probably about a quarter nore, about a
guarter mle and it goes through sedi nent ponds
getting there but it is a good deal away fromthis, if
t hat was your questi on.

CHAI R REMPE: Ckay, so if there aren't any
nore questions on this topic, shall we go to the next
topi c? Thank you.

MR. THORNTON: Ckay, good afternoon. M
name is Thomas Thornton. | amthe EPU Engi neering
Manager. | amgoing to tal k about nechani cal inpacts
as they relate to the reactor pressure vessel and the
react or pressure cool ant boundary.

One of the focus areas for the eval uation
of the reactor pressure vessel internals was the
structural adequacy of the conponents that are in the
steam and feedwater flow paths subjected to increase

fl owi nduced vi brati on | oads.
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Overall, there is very mniml inpact for
Grand @ilf in this area, based on the analysis
performed. The eval uati on net hods used were
anal ytical nmethods that determi ned |oads based on
fluid velocities and conponent structural behavior
determined by frequency characteristics, as well
anal ysis of available startup test data that we had
avai lable fromcritical conponents.

One area that we | ooked at was with
respect to core flow And as we stated previously,

t he maxi mumcore fl ow does not increase for EPU. The
recirculation punps are constant speed punps,
therefore, there is no change in vane passing
frequencies. And as such, all the flow i nduced

vi bration |oads associated with core flow are not
changed in the conponents within the core. The guide
tubes that would be subjected to this do not see an
i ncrease and these conponents remai n accept abl e.

The analysis of other reactor internals
that utilize the vibration data that was obtai ned from
startup testing was |ooked at with respect to EPU
conditions at 102 percent power |evel and 105 percent
rated core flow And the results of this analysis
concl uded that the | oads on the RPV internals at EPU

neet the acceptance criteria that was established of
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a 10 ksi for peak stress intensity, which is belowthe
ASME code val ues.

Wth respect to structural effects on RPV
internals, we are | ooking at RPV internals consisting
of the structural nechanical elenents inside the
reactor. The effects of the EPU on the design input
paraneters, the design basis |oads and the | oad
conmbi nations were evaluated for these internals at
bot h norrmal operation, upset, energency, and faulted
conditions. Some of the effects include the pressure
di fferences on the conponents, thermal effects during
normal operation, and then transient pressure | oads
associated with the design basis accidents and design
transi ent occurrences.

The internals included both the core
support structure conponents and the non-core support
structure conponents. The distinction being that the
core support structure conponents are the ASME code
conponents and the non-core support structures are
non- ASME code conponents. However, the requirenents
of the code are used as guidelines in the design and
anal ysi s.

The eval uati ons and stress reconciliation
performed on these conponents in support of EPU were

performed consistent with the design basis analysis
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for the conponents. And as the design conditions were
not changed, except for the replacenment of a steam
dryer within the reactor vessel which is eval uated
separately, the design conditions were considered
accept abl e.

The eval uation of the replacenment steam
dryer and its new design was found to not affect the
structural integrity of the reactor pressure vessel.

I n addition, the stresses for the pressure
vessel internals energed in faulted conditions are
governed by the operating dome pressure for the
vessel, which did not change for EPU.  Thus, the code
requi renents were considered to continued to be net
for all the conponents under energency and faulted
condi ti ons.

For the other |oads, the increases were
eval uated. The critical and governing stresses were
determ ned by scaling the original stresses based on
the increase in | oads. And the evaluation found that
all the stresses and fatigue usage factors are within
the ASME code allowable linmts. And the conponents
remain structurally qualified for operation at EPU
condi ti ons.

MEMBER SKI LLMAN:  Let nme speak to that for

a m nute.
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MR. THORNTON: Ckay.

VMEMBER SKI LLMAN: I think bullet three is

telling us that for a energences and faulted EPU you

neet the ASME I Il requirenents. For nornmal and upset,
your | oads have increased but still are covered by
Section II1.

MR. THORNTON: Right. And it was those
| oads that were scaled up for EPU conditions and the
stress is determined fromthose. Wat | was trying to
address was that primarily the design conditions do
not change and then the emergency and faulted
condi tions don't change because they are driven by the
dome pressure val ues.

The ot her | oads were scal ed and t hose | oad
i ncreases were eval uat ed.

MEMBER SKI LLMAN:  Thank you.

MEMBER ARM JO On your slide 36, you
i ntroduced the I GSCC and | ASCC. | have a coupl e of
guestions on those topics.

MR. THORNTON: Ckay.

MEMBER ARM JO. The core internals that |
guess are of greatest concern are the top gui de, core
support plate, and the shroud. And they all wll get
a higher fluency --

MR, THORNTON: Correct.
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MEMBER ARMJO -- as a result. And the
wat er chem stry will be affected by that increase in
flux as well. You will have nore radiolysis, nore

aggressive chem stry.

And | wanted to ask a question. Since you
do use hydrogen water chenistry, are you doing
anyt hing to adjust your hydrogen input to maintain a
certain value for el ectrochem cal potential to protect
t hose conponent s?

MR THORNTON: Yes. W have, in addition
to hydrogen water chenistry we have al so i npl enent ed
online noble cheni stry, online noble netals that are
injected with that. Along with that, we have the
el ectrochem cal potential nonitoring that we track
associated with that system and nake sure that we
mai ntai n the proper chem stry for those.

MEMBER ARMJO So if you find that at
hi gher power you actually are drifting off your
desired ECP, you woul d then adjust your hydrogen? 1Is
that your plan or are you just going to --

MR. THORNTON:. Right. W are trying to
mai ntain that. Ri ght now we have been able to reduce
t he amobunt of hydrogen consistent with online noble
netal chemi stry injection but yes, we are nonitoring

t he chem cal potential.
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MEMBER ARM JO.  Another thing. Last April

you reported an ultrasonic indication on a piping
system that connected to the pressure vessel in the
Resi dual Heat Renpbval System And it was an

i ndi cation that wasn't confirmed whether it was an

| GSCC crack or a weld defect of sone sort.

MR, THORNTON:  Yes.

MEMBER ARMJO But if it was an | GSCC,
woul dn't that give you sonme concern about the
ef fectiveness of your hydrogen water chem stry or the
ef fectiveness of your initial inspection whenthe weld
was nade sonewhere along the |ine?

MR. THORNTON: Yes, that indication was
found in this nbst recent outage. We were conpleting
reexam nation of our nozzles wth the |atest
ultrasonic testing techniques and found that
i ndi cati on.

In | ooking at that and past reviews that
had been done on that, we were not able to determ ne
if that had been an existing flaw or not, based upon
t he previous testing that was done. W |ooked at the
techni ques that had been used previously and found
i ndustry experience that showed t hose techni ques were
not always as successful as the newer techniques,

which is why we were examining them with these
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t echni ques.

So we feel like with the mtigation
techni ques that we have in place currently with the
hydrogen wat er chem stry and the noble netals, in
addi tion those nozzles have all been had heat stress
i nprovenents done to them which we know are effective
in mtigating that. So we believe that is the only
i ndi cation that we have found and we have conpl et ed
exam nation of all of our nozzles at those
[imtations.

MEMBER ARM JO.  Ckay, thank you.

CHAIR REMPE: And this was the current
out age right now between April --

MR THORNTON: Correct, that was this
year.

CHAI R REMPE: Ckay.

MEMBER SHACK: Just a question. Do you
control to a potential or a hydrogen-oxygen ratio, for
your mnolar ratio for your chem stry?

MR. THORNTON: | amgoing to have to --
don't have that particular detail.

MEMBER SHACK: | thought | read somewhere
that you were commtting to keep the hydrogen-oxygen
nolar ratio to a certain |evel.

MR. THORNTON:. Ckay, we will have to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

170

foll ow up on that.

MEMBER ARM JO  Unl ess they have inproved
a lot, the ECP probes don't have a very good life.

MEMBER SHACK: Ri ght.

MR. VERROCHI : This is Steve Verrochi. W
will take that question and nake sure we get a
response back to you.

MR. THORNTON: Ckay. This slide is
showing the fatigue usage factors for the limting
| ocation of conmponents. Qur evaluation, the
structural evaluation for the reactor pressure vessel
and the core support conponents |ooked at those
conponents that had the higher usage factors greater
than 0.50. For those that had the | ower usage factors
or that did not see increases in the flow and
tenperature or other nechanical |oads, no eval uation
was required. These were the limting |ocations that
were evaluated and the usage factors determ ned and
all were found to remain below the allowable 1.0

| do note that we did have one nozzl e t hat
was cl ose to one with the origi nal anal ysi s perforned.
That particular nozzle was reexanm ned. W |ooked at
the design cycles that were considered and conpared
those to actual cycles that the nozzle had seen. And

also did finite elenent analysis of it to determ ne
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the actual stresses on the nozzle |ocation for that
analysis. And we were able with that new eval uati on
to determ ne the | ower cumul ative uses factor.

MEMBER SKI LLMAN:  How do you know that you
are within the newly projected cycle's limtation for
that specific nozzle?

MR. THORNTON: Well we track those cycles
programmatically and keep up with those. That was how
we had the information available to go back and
reassess what was done, you know, originally and
extrapol ate that over the life of the plant to ensure
that we are doi ng that, and t hen our tracking, to make
sure we nmaintain that.

MEMBER SKI LLMAN:  So this is your fatigue
nonitoring program or your cycle assessnment program
How often do you assess that progran? How often do
you update that data for that progranf

MR. THORNTON: | don't know that | have a
good nunber. | know that it is done periodically. W
track themas they occur by procedure. And then that
data is collected and sent. |I'mnot sure if it is
every cycle but periodically we reassess it to reset
t hose nunbers, confirm that we are remaining well
bel ow what we consider for the lifetine.

And so that | mean that is how we have
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been able to do it now. |I'msure over the life that
will have to increase as you get closer but we are
wel | bel ow those cycles currently.

MEMBER SKI LLMAN:  Thank you.

MEMBER SHACK: Now is there any
envi ronnent al enhancenent to these things or are these
strictly ASME code cal cul ati ons?

MR. THORNTON: Envi ronnent al enhancement

MEMBER SHACK: Enhancenent of the fatigue

usage factor.

MR THORNTON: |I'mnot sure. Do you
under st and?

MR PAPPONE: | don't know. | understand
it. | don't know the answer offhand.

MR. THORNTON. Ckay. We'll get sone
information on that. Environnental considerations --

MEMBER SHACK: Right. Environnental -
enhanced fati gue.

MR. THORNTON: Ri ght.

MEMBER SHACK: And presunably you woul d
have had to dealt with that in your |icense renewal.

MR. THORNTON: Ckay.

CHAI R REMPE: Perhaps the staff can help

when they get up and talk about it, too. They
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reviewed it.

MR. BURFORD: Yes, our |icense renewal
review is going on right nowwith the staff.

MEMBER SHACK: Ckay.

MR. BURFORD: That will be an aspect that
is covered in that application.

MR, THORNTON. Ckay. Wth respect to
fracture toughness, the RPV enbrittlenent i s caused by
the neutron exposure to the walls adjacent to the
core. W define a beltline region on the core with
greater than one tines ten to the seventh neutrons.

And the fluence calculated for CLTP
conditions we know is conservative, nore conservative
than that considered for EPU, which resulted in
m ni mal changes to these fluence val ues which were
reassessed for EPU.

The revi sed fl uences were used to eval uate
t he vessel against the requirenents of the 10 CFR 50
Appendix G  And the results of the evaluations
indicate that the nmaterials remain wth good
properties. The upper shelf energy will remain
greater than 50 foot-pounds for the design life of the
vessel and maintain margin requirenents.

Ref erence tenperature, the nil ductility

transition for the beltline materials remins bel ow
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200 degrees. And all the fluence for the beltline
materials is below two tinmes ten to the eighteenth
neutrons per square centineter.

Some other considerations for pressure
vessel internals and core support naterials, there
were no material changes, as | noted, for these with
t he exception of the replacenent steam dryer.

The peak fluence that is experienced by
the reactor internal s does not represent a significant
increaseinthe potential for theirradiation-assisted
stress corrosion cracking.

Grand Gul f does belong to the BWR Vessel
Internals Program organization and inplenents a
procedurally controlled program for the augnented
exam nation of selected conponents to ensure that we
mai ntain structural integrity with those conponents.
And t he inspection techniques are to detect any fl aws
or discontinuities within the welds or adjacent base
materials. And with respect to the internals, the
core internals, none have been identified.

There were t hree conponent s t hat have been
identified as potentially susceptible to irradiation-
assi sted stress corrosion cracki ng based on t hei r end-
of-life fluences. These include the core top guide,

t he core shroud, and the core plate. And all three of
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t hese | ocati ons are nanaged under the vessel internals
program with inspection recomendations for those
which give the scope sanple size, nmethods, and
frequency of exam nati on.

MEMBER ARM JO. For the inspections you
have done to date on those conponents, what is the
condition that we found, |ASCC indications?

MR. THORNTON: No, there have not been any
i ndi cati ons found on the internals.

MEMBER ARM JO.  And these are, are they
t he 316 nucl ear-grade nmaterial or are they an earlier
ver si on?

MR. THORNTON: Internals, | don't have the
exact details. | amnot sure about the internals.

MEMBER SHACK: Well |I'mpretty sure since
they did IHSI on the nozzles --

MR THORNTON: CQur vessel materials are a
533.

MEMBER SHACK: Yes, but that is a
permtted steel.

MEMBER ARM JO  Yes, but that was a BWR-6.
So it was built later than the earlier BWRs, so you
shoul d have had t he benefit of the best material s when
had to make --

MR. THORNTON: Right. W wll |ook that
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up for you.

MEMBER ARM JO  But the main point is they
have no | ASCC i ndi cati ons and you have been protecting
them wi th hydrogen water chem stry.

MR, THORNTON: Correct.

MEMBER ARMJCO | think that is all |
need.

MR. THORNTON: Ckay, with respect to the
intergranular stress corrosion cracking for the
vessel, the tenperature and fl ow i ncreases do not
represent a significant increase in the potential for
that. The changes have negligible effect on the
tensile stresses and do not affect any of the other
susceptibility factors for that determ nation

Wth respect to the piping, we do have an
i n-service inspection programthat is in accordance
with Section 11, coupled with an augmented program
that is based upon generic letters and BWR Vessel
| nternal s Program Gui dance.

The inspection frequency requirenents that
we apply are based upon normal water chem stry. So
the actual frequency of the inspections is greater
t han woul d be required for a plant with hydrogen water
chem stry.

And for fluence on those vessel nozzles
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and the safety in welds and pi pi ng, we found t hat they
all remain well below the five tines to ten to the
twentieth neutrons per centinmeter squared fluence
threshold for irradiation assistant concerns for
stai nl ess steel conponents. There were no concerns
with that as well.

And just in concluding, we do have, as |
have noted, several mtigation processes that have
been applied at Gand Gul f to reduce susceptibility to
stress corrosion cracking. Gand Gulf was designed
and fabricated with | GSCC addressed in nost wel ds by
one of three nethods. W had corrosion-resistant
mat eri al s, solution heat treatnents, and cl adding with
resistant materials.

Any wel dnents where these three processes
were not used, we had stress inprovenent process
applied to reduce susceptibility. And as | noted, we
currently used t he hydrogen wat er cheni stry and onli ne
noble nmetal to mitigate going forward.

So are there any ot her questions?

kay, the things | noted then to foll owup
is we will get some nore information on our hydrogen
water chem stry nonitoring. W wll get the
informati on about core support materials and the

fatigue consideration in the environnmental -enhanced
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consi deration. Okay?

CHAI R REMPE: Thank you.

MR. THORNTON: Thank you.

CHAIR REMPE: Before we switch to the
staff, there was a person who had an answer to a
guestion that Steven Schultz raised.

MR SM TH  Yes.

CHAIR REMPE: Do you want to cone up and
do that?

MR SMTH  Sure. Fred Smith again

W | ooked at the last cycle that was
operated at non-EPU conditi ons.

MEMBER SCHULTZ: Yes, thank you.

MR SMTH  And we conpared that to our
first cycle at EPU conditions and the naxinmm
nmegawatts through the cycle for a bundle is virtually
unchanged. Nunerically, it is 7.5 nmegawatts for the
non- EPU conditions and 7.6 negawatts for the EPU
condi ti ons.

MEMBER SCHULTZ: For the bundl e average
power ?

MR SMTH  No, the maxinmum

MEMBER SCHULTZ: The maxi nmunf

MR SMTH. The maxi num Bundl e average

woul d be just proportional to the power uprate.
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MEMBER SCHULTZ: (kay, great. Thank you.

And | have one nore question. You
nmenti oned that the 24-nonth cycl e aspect of operation
in the next cycle. And so | presune this has been
pl anned. Did you over-enrich last cycle in terns of
preparing for the 24 nonths in the cycle com ng up?

| | ooked at the fuel |oad for cycle 19 and
it didn"t | ook that beefy, given 24-nonth cycles. So
| was just curious.

MR SMTH And it won't be quite a true
24-nont h cycl e because of this |ong outage.

MEMBER SCHULTZ: Ckay.

MR SMTH: So in terns of actual cal endar
days, | believe our next outage will be in February.
But we did do sone over-enriching to snmooth the
transition.

MEMBER SCHULTZ: So 20 to 21 nonths woul d
be the next cycle.

MR SMTH Yes, if we start up next week.
yes.

MEMBER SCHULTZ: That makes nore sense.
Thank you.

MR SMTH  Ckay.

MEMBER SCHULTZ: | appreciate it.

MR. WDREVI TZ: Hello, everyone. | am Dan
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Wdrevitz from the Vessels and Internals Integrity
Branch. | will just go over the vessel and internals
material integrity.

So in terns of react or vesse
enbrittlenent, the EPU itself increased the total
fluence on the reactor vessel, which is why we were
reviewi ng this.

For the reactor vessel at Grand Gul f, they
are nenbers of the BWRVIP Integrated Surveill ance
Plan. What that nmeans is a |lot of what we do with
regards to how well they are doing with naterial
properties is based on actual surveillance capsul es.
And as a BWR, they are nenbers of an integrated plan
with all the others -- with the majority of the rest
of the BWRs. As a conseguence --

MEMBER SKILLMAN: Excuse ne. Madane
Chairman, are we in a closed session or open session
ri ght now?

CHAIR REMPE: W are going to be in open
session until the end of this presentation.

MEMBER SKI LLMAN:  Thank you. Excuse ne.
| apol ogi ze. Thank you.

CHAI R REMPE: Ckay.

MEMBER SKILLMAN: | was | ooking at the

Regi ster and | am sayi hg where are we.
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CHAIR REMPE: W are about 15 m nutes

ahead.

MEMBER SKI LLMAN:  Thank you.

CHAIR REMPE: No problem Sorry about
that. GCo ahead.

MR WDREVITZ: So for Gand Gulf, they
are not actually a host plant, which nmeans they are
using data from surveillance capsules hosted in
simlar other plants. They do actually have three
capsules in the reactor vessel, one of which was taken
out and put back in for one cycle gap but they are not
bei ng used for anything at the nonent.

As far as we are concerned, we are very
happy with that program Al so, Gand Gulf neets our
10 CFR Appendix G requirenents for things like the
pressure tenperature limts, their upper shelf energy
projections, their circunferential weld inspection
exenption was good, too. And for all of these
consi derations, they have significant materi al margins
remai ni ng even with on the EPU conditi ons.

A second big part of our review is the
internals and core support materials. Cbviously, the
EPU increases total fluence on the internals as well
as the vessel. O all of those internals, the top

gui de, the shroud, and the core plate all exceed what
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we consider to be the irradiation-assisted stress
corrosion cracking threshold for susceptibility.
These are nmnaged, as nenbers of BWRVIP, they are
managed under for the core plate BWRVI P-25, which has
all sorts of inspection eval uation guidance. The top
gui de i s managed under BWRVI P-183, and the shroud is
managed under BWRVIP-76. And that is all as it should
be. And we went through and we were happy with that.

Their water chemistry is managed under
BWRVI P- 190 and we are happy with that. Hydrogen wat er
chemi stry we are happy. The noble chemis al so
i npl enented there. W noted that.

So in conclusion, the extended power
uprate is mninmal 1inpact on the reactor vessel
enbrittlenent issues. And three reactor vesse
i nternal conponents that exceeded the threshold for
irradi ati on-assi stance stress corrosion cracking.
They exi st and they are adequately managed under how
we have set things up with the BWRVIP fol ks.

So that is it.

CHAI R REMPE: Just out of curiosity on
slide 58, do you know what materials are used for
these core plates and like Dr. Armjo was asking
earlier, do you know what the material is?

MR. W DREVI TZ: Not of f hand.
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kay, we will just wait for

the |licensee's presentation.

MEMBER ARM JO
grade --

MR, W DREVI TZ:
316 --

MEMBER ARM JQO

MR, W DREVI TZ:
it without being sure.

MEMBER ARM JO

(Laughter.)

MR, THORNTON:

| think it is 316 nucl ear

| would suspect that it is

-- but | don't renenber.

-- but I don't want to say

But sonmebody shoul d know.

This is Thomas Thor nt on.

| did get some information on the shroud and the core

plate and such are 304L nmteri al

And t he shroud

supports are an Alloy 600 materi al .

MEMBER ARM JO.

did you get that?

kay. And the top guide,

MR, THORNTON: Not yet.

MEMBER ARM JQO
CHAlI R REVPE:
-- What was the shroud? |
the last material? All
MR, THORNTON:

plate |

got distracted.

Ckay.

"' m sayi ng okay but the 304L

What was

three are 304L~?

The shroud and the core

have confirnmed are both 304L materi al s.

And t he shroud support is an Alloy 600.
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CHAIR REMPE: Ckay. |If there are no nore

guestions on this topic, we are supposed to, if we
would follow the agenda, we would go to a closed
session at 2:15 but we are a bit ahead and we have a
break com ng. So why don't we have a break and
reconvene at 2:00? And at that tine we will go to
cl osed session and the roomw |l be clear except for
t hose who are supposed to be here. Does that sound
good?

(Wher eupon, the foregoing matter went off

the record at 1:42 p.m for a closed

session and went back on the record at

4:41 p.m, continuing the open session.)
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(4:41 p.m)
CHAI R REMPE: Cl osed session i s now over.
MR. JESSUP. M nane is Billy Jessup in
Di vi sion Engineering at NRR  And there was a question
that cane wup earlier about the environnmentally
assisted fatigue. And the 40-year usage factors that
the licensee presented in their nechanical inpacts
presentation, those do not account for environnental
fatigue. That is a phenonena that is captured for a

period of extended operation. That comes up in

I i censi ng.
MEMBER SHACK: Yes, after | asked the
guestion, | sort of realized that was the answer.
CHAI R REMPE: Ckay, before we go to your
response to questions, there was a possible

presentation about tech spec changes.

MR WANG | originally had planned to say
something but all of the tech spec changes were
actual Iy di scussed during the neeting.

But basically to support the EPU, the
staff reviewed and issued three tech spec changes.
The standby liquid control, the MCPR and the Power
Range Neutron Monitoring System Al three of those

tech specs were required for startup for the EPU and
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t hose have been revi ewed and approved.

The Power Range Neutron Monitoring System
was actually a license condition originally because
were weren't sure we were going to be able to finish
it before the outage restarted. So that was
conpleted. So that license condition actually can be
removed fromthe -- will be renoved fromthe safety
eval uati on.

And then the other two were al so, we were
abl e to conpl et e because they needed those for startup
from the outage, even if they did not get the EPU
because of the change in the fuel.

The only ot her tech spec change real ly was
t hey have agreed to, it was thought up on the
cont ai nment pressure. They had been using the | ong-
termP sub a, the 11.5 or so. Wen they redid their
analysis and it was 14.8, they were still proposing
the use the long-termlower limt. They had justified
that based on the limted area where the pressure was,
the length of the tinme of pressure, and al so that
because the acci dent doses woul d not have been
af fected because it was early in the accident.

So however, the staff didn't agree. The
staff's position was that the regulation Appendix J

doesn't give that ability to decide. It just says you
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usually calculate at nmaxi mum peak and the |icensee
agreed. And they will be using the 14.8 for P sub a,
or have used the 14.8 in their current outage to
cal cul ate the | eakages for the Appendix J testing.

MEMBER SCHULTZ: And that goes into the
techni cal specifications.

MR. WOOD: That has gone into the
techni cal specifications, yes.

MEMBER SCHULTZ: So just to repeat back

what | understood you to say is that based upon
actions already taken, there won't be license
conditions inposed. There will be tech spec changes

but not |icense conditions.

MR- WANG Not on those issues but there
is alicense condition on the steamdryer, --

MEMBER SCHULTZ: Ckay.

MR WANG -- a license condition on the
spent fuel pool. And there is one license condition
on -- they have requested not to change their Appendi x
J testing schedul e because of the EPU. And we have
agreed to that al so.

MEMBER SHACK: Now in the SE, the |icense
condition on the steam dryer is sort of based on
| anguage proposed by the applicant. Has that been

accepted by the staff?
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MR. WANG That was negoti ated, yes

MEMBER SHACK: Ch, okay. So that | anguage
| see in the SE is the |anguage.

MR WANG Yes, it is.

CHAIR REMPE: Are there any questions?
Ckay, and then should we let the |icensee cone back
and answer sone of the questions we raised earlier
before we do the public comment and the di scussion?

MR. VERROCHI: The docunent that you
referenced you were interested in on the surface
roughness, it is a BWRVIP docunent. So it is a
proprietary docunment as an EPRI document. So | can
speak to it and the docunent is certainly available to
the NRC. It is BWRVI P-181A.

And what it references, and I wll read
the specific data that it references, for replacenent
steam dryers in addition to the requirenments of
BWRVI P- 84, surface roughness and unfavorabl e surface
residual stresses are to be mnimzed by application
of the follow ng procedures.

The edges of all wells shall be bl ended
into the adjacent base material by flapping or
polishing with a series of finer grits alternating
direction with finer girt and finishing with 120-grit

pol i shi ng.
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Al'l heat-affected zones in areas that have
been ground shall be finished by flapping and
polishing in this manner so that the surface roughness
is 63 RV5 or smoother. So that is -- This docunent is
the nethods to be used to prevent I1GSCC. So that is
t he purpose of this docunment and that is the process
t hat was used for this.

MEMBER ARM JO. And that is all very good
but | asked if there was any test data that
denonstrated the benefits of that conpared to the

nor mal heavy post-weld grinding. And that was the key

guesti on.

MR. VERROCCHI : Ckay.

MEMBER ARM JO. And if they had a report
on that, | would like to see it.

MR. VERROCHI : Yes, we can answer that.

MR. JAMES: This is M ke Janmes again.
asked the question a little bit differently of our
mat erials expert asking nore precisely about the
effect of cold working on | GSCC, whet her we had any
test data in doing that, not specifically to the 63
finish requirement in BWRVI P-181.

W do have sone published data which we
can provide to you that shows curves and sone ot her

information. | have not yet received that this
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evening. | expect to see it in the next half an hour
or so.

MEMBER ARM JO  Ckay. Well, let ne make
sure that you understand why | amasking this. | used

be involved in I GSCC research in the pipe-test lab in
the industry. And one of the ways we coul d al ways get
something to crack is post-weld grinding.

And | have been finding a canpaign all ny
career trying and get people to quit doing that. And
clearly that is the EPRI procedure is very good but |
was hoping that there was sone test data that nade it
very clear how harnful that process, what | call
abusive grinding as conpared to this nor e
sophi sti cated techni que.

And so | am looking for data that
denonstrates that this i nproved technique actually is
better than the ol d dangerous technique. That is what
| am | ooking for.

MR. VERROCH : Right. | can't speak to
what the -- You know, based on what EPRI typically
does, we woul d expect to have a | ot of testing to back
this up.

|'m sure that is accounted for in that
docurent and is probably referenced in that docunent

but we can al so provide you the published docunents
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t hat GE has, too.

So | think this docunent would provide
some of the information you want. | just don't have
it today.

MEMBER ARM JO  Ckay.

CHAIR REMPE: |s there anything el se you
wanted to respond to?

MR. VERROCHI : Thonas?

MR. THORNTON:. | am Thormas Thornton. |
had a couple of itenms to follow up. One was with
respect to the hydrogen water chemstry and how we
control that.

W inject hydrogen at a fixed rate,
control the flowof that. It is set up on a systemto
put in a desired anount of hydrogen concentration
based upon feedwater flow rate. So it does have a
control system that automatically controls the rate
based upon feed flow to maintain that rate constant.

Wth the noble netal chem stry system we
did install a mitigation nonitoring systemthat does
allow us the ability to nonitor the el ectrochenica
potential so that we can get an indication and have
seen good indications when we have done the noble
netal injections that tell wus that we have good

protection in place with our target electrochem ca
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potential of |ess than a negative 400 mllivolts.

So, we are nmaintaining our hydrogen
concentration at the | evel s that we have determ ned to
be effective.

MR SMTH This is Fred Smth. Let ne
add just a point to that.

The way t hat hydrogen | evel is deternined,
the EPRI VIP has a software nodule called BWR VI A
That nodel would be nodified to account for uprated
power conditions. And then that nodel would be run to
estimate the hydrogen required to achieve a nol ar
ratio of three to one in the upper area of the pl enum

Then, as Thomas said, we wi |l do a runback
on the hydrogen during initial plant startup and
eval uate the ECP change and validate if the predicted
hydrogen | evel s are achi eving the desired ECP

MEMBER SHACK: \Where is that ECP neasured?

MR SMTH | think it is neasured -- |
believe we are using an LPRM detector but | can't say
it is extrapolated to the point.

MEMBER SHACK: |I'minpressed. | thought
it was the recirc line or soneplace that really --

MR SMTH | should probably be careful.
| believe that is what we were trying to do.

But t he neasurenent is extrapolatedtothe
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point in the | ower internals.

MEMBER ARM JO  How | ong do your probes
| ast? How | ong do your ECP probes |ast?

MR THORNTON: We haven't naintained the
system operating. W have seen problens with that
when we have done it. W have been able to get
nmeasurenents a couple of tines when we have done our

noble netal injection and validate our ECP at that

tinme.

MR SMTH Yes, if the ECP probe fails,
we wi Il use secondary indications of reactor water
oxygen.

MEMBER ARM JO. So it is Bill's question,
your oxygen to hydrogen rati o.

MR. THORNTON: Ri ght.

MEMBER ARM JO  Ckay.

CHAI R REMPE: Ckay.

MR. THORNTON: Ckay, the other issue was
with respect to reactor internal materials. | just
want to come back with | did confirm that both the
shroud, the core plate, the top guide, and all the
internal structures that are welded to those or Type
304L materials. As | said, the shroud support is an
Al'l oy 600 material .

And then the ot her support naterial, sone
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peri pheral fuel supports, studs, nuts, CRD housing and
gui de tubes are all Type 304 material s.

CHAIR REMPE: At this point, | think it is
time to ask if there is anyone on the phone |line and
if they have any comments they would like to nmake as
nmenbers of the public. Are they in a node where they
can actual ly speak up? 1|s there anyone out there that
can verify that they can conmunicate with us?

MR. BROMN: There is no one on the phone
l'i nes.

CHAIR REMPE: Oh, okay. So the public is

no |l onger interested | guess.

So | guess we will ask the committee
menbers i f they have -- The nenbers in attendance, do
t hey have any comments? Well, | guess we will start

with the consultants.

Do you want to start off, Grahamw th any
comrent s?

CONSULTANT WALLIS: Well, | was a bit
puzzled to read in the report that this session was
only for information. |Is that right or are you going
to wite a letter?

CHAIR REMPE: No, we are going to wite a
-- W are going to have a shorter neeting, two hours,

a the full commttee neeting and then we will wite a

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE D AVE., N.W.
(202) 234-4433 WASHINGTO . 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

194

letter.

CONSULTANT WALLIS: So you are going to
wite one. | thought you woul d.

CHAI R REMPE:  Yes.

CONSULTANT WALLIS: Well | think this went
very well. | nmean all the questions seened to be

answered conpetently.

The steamdryer was t he i ssue of interest,
| think, really. And that has cone a |ong, |ong way
since we started this matter. And | think we have a
| ot nmore confidence in the answers. There is still a
guestion of surprises when you actually take data. So
| am glad they are carefully increnmenting the power
and | ooking at the data.

But I'm not sure you even need a report
from nme because | don't think there are even any
guestions. Things went pretty well.

CHAIR REMPE: Ckay, well maybe a short
report saying you are happy would be good. And al
t he ot her peopl e who have had conmittee nmeetings with
you as a consultant will be jeal ous.

(Laughter.)

CHAIR REMPE: Mario, do you have any
comment s?

CONSULTANT BONACA: | echo what G aham
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said. Even before comng to this neeting, after
reviewing the application | thought it was a quality
application, aquality SER And nost of all, it seens
to nme that it is going to pervasive it wth
conservative decisions and both technically but also
sonme of the decisions on the dryers re-qualifying the
contai nment at the higher tenperature. There was a
nunber of things which are not essential but they give
you a sense of confort with what you have.

So | wite a report and that will point
out sone of those issues.

CHAI R REMPE: Thank you. Let's go around
with the menbers. Do you want to start, Jack? Do you
have any conments?

MEMBER S| EBER: Well actually, | think
that this all went pretty well. And | think we have
come a long way since the days of Quad Cities.

And | don't have any nmjor outstanding
issues at this tinme.

CHAI R REMPE: Ckay, thank you. Dick, do
you have any comments?

MEMBER SKI LLMAN: Yes, | appreciate the
evi dence of conservatism that has been comuni cated
through the entire presentation. | also appreciate

t he t horoughness of the information that is in the SER
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by the staff and that has been presented by the
Entergy team

| note that the Entergy teamsai d we think
that those instrunents will |ast about six weeks and
probably nore but the power ascension testing is six
to eight weeks. So | encourage two nore weeks upon
your instrunments.

| appreciate the update on tritiumin the
groundwater. It appears as though that was underway
wel | before industry was noving on this. And with 19
nore wells being drilled, that tells nme that Entergy
is serious about being able to describe what is
occurring in the aquifer underneath the plant. That
is inmportant.

Overall, thank you. A very good
presentation. Thank you.

CHAI R REMPE: St ephen?

MEMBER SCHULTZ: | would just echo the
cooments related to the thoroughness and the
conpl et eness of the presentations both by the |Iicensee
and the staff in the discussions that were pl anned for
today. And also thank you for the extra effort that
you put in today to get answers to our questions
That helps a lot to close out the open itens that we

had during the day and will be very hel pful as we nove
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forward in the deliberations.

So | thank both the staff and the
applicant for that.

CHAI R REMPE:  Thanks. Sanf

MEMBER ARM JO. Everything was in very
good shape, very well prepared, very thorough. An
awful lot of effort has gone into the dryer but |
think a lot of effort has gone into other parts of the
plants, including the core, the fuel, the water
chem stry which | am very interested in. Just
basically a very good application. Good work by the
staff as well in reviewing it.

So | am onboard.

CHAIR REMPE: Bill?

MEMBER SHACK: | would just echo
everyt hing everybody else said. | nmean, | think it
was very well done. Both the SE and the docunentation
supplied by the applicant | thought were really first
rate. The steam dryer was al nbst enjoyable to read.

MEMBER SIEBER: It's all relative.

(Laughter.)

CHAIR REMPE: Well again, | appreciate
everybody's efforts and their presentations. | know
it has been a long haul. | appreciate everyone

wor ki ng hard to get it done.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE D AVE., N.W.
(202) 234-4433 WASHINGTO L. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

198

There were two outstanding itens that |
know of. One is this docunent that you have
request ed, Sam

MEMBER ARM JO  Yes.

CHAI R REMPE: And the other one is kind of
atwo-part one. One is with GEE W have asked to see
the data for thermal conductivity that was used to
val idate or to develop the PRI ME nodel as a function
of burnup and tenperature. And it has becone a hotter
issue with the commttee. And you will have the other
folks at the full commttee neeting and | think it
woul d behoove you to get that to us ahead of tine, if
you coul d.

And if the staff could explicitly let us
know did you do an independent audit, cal cul ations

wi th FRAPCON woul d be hel pful to know t hat.

M5. LUND: | actually tried to call them
| called and | got the voice mail. So | sent himan
email. So let's see if | get sonething.

CHAIR REMPE: It doesn't have to be in the
next 24 hours but it will be good well before the June
4t h nmeeti ng.

MEMBER SIEBER | al so asked for the
t hermal conductivity degradati on docunents --

CHAIR REMPE: From GE. Yes. |I'msorry.
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You are right. So there are three aspects associ at ed
with that that we definitely would |i ke to have. And
actually Stephen Schultz nentioned he would like it,

t 0o.

MEMBER SI EBER  What the data is and where
the data cane from

CHAIR REMPE: Right. And I'mafraid it
m ght not be in the docunments explicitly and that is
why | am asking for that plot, too.

Okay. And so then with that, we have a
two- hour time frame when we have the full commttee
neeting allocated. And presentations will have to be
carefully perforned to nake sure we can -- half the
ti me shoul d be pl anned for presentati ons because t here
will be questions.

And with that, are there any other itens
that | may have forgotten? Everybody is ready to cal
it quits. So | will adjourn the neeting.

(Whereupon, at 5:01 p.m, the foregoing

matter was adj ourned.)
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GGNS EPU Review Methodology

The licensee requested the EPU following the guidance of NRC
Office of Nuclear Reactor Regulations Review Standard (RS)-001,
Revision 0, “Review Standard for Extended Power Uprates.”

The licensee implemented the methodology that was approved by
the staff in licensing topical report NEDC-33004P-A, “Constant
Pressure Power Uprate.” (CLTR)

In general the licensee followed the guidance in the

CLTR. However, because GGNS uses GNF2 fuel, NEDC-33004
was not applicable for the fuel-design-dependent evaluations and
transient analyses. For fuel dependent topics and transient
analyses, the licensee followed the review guidance in NEDC-
32424, “Generic Guidelines for GE BWR EPU,” (ELTR1) and
NEDC-32523 (ELTR2). We did not identify any major deviations in
the application for the implementation of the CLTR, ELTR1 and
ELTR2 topical reports.



The EPU review was extended because GGNS is
the first application to an operating plant of GEH’s
Plant Based Load Evaluation (PBLE) methodology
for the steam dryer review. Neither the licensee or
the staff referenced prior efforts related to the PBLE

as related to the ESBWR review.



Meeting Purpose

Review of Grand Gulf Nuclear Station
Extended Power Uprate

Alan Wang, Project Manager



Agenda

* Presentations will be made by Entergy and the NRC staff

« Major Considerations of the review which will be
discussed include:

Transient and Accident analyses
Long-term stability

Spent Fuel Pool Criticality

Power Range Neutron Monitoring System
Mechanical Impacts

Steam Dryer Review (Closed)



License Conditions

« Steam Dryer and the Spent Fuel Pool reviews resulted in
two additional license conditions

* The spent fuel pool review resulted in a separate nuclear
criticality safety review amendment. In the interim the
licensee has proposed a license condition for the spent
fuel pool loading until this amendment can be completed

 The steam dryer review resulted in a license condition
requiring the submission of a power ascension test
program and specific conditions for ascension to
extended power uprate conditions



« The review, in general, did not deviate from the
guidance in the RIS, the CLTR, and the ELTRs 1 and
2



Fuel and Reactor Systems
Evaluated By
Reactor Systems Branch
(SRXB)

Safety Evaluation Section 2.8

Reviewers:
M. Razzaque T.Huang T. Nakanishi
J. Miller L. Ward P. Clifford




Review Scope

« Staff reviewed the impact of EPU on
Grand Gulf Nuclear Station (GGNS):

Fuel system and nuclear design
dThermal-hydraulic design
dOverpressure protection

ASLC system

dTransient analysis (AOQOSs)
ALOCA

AATWS

JGE methods

10



Review Scope

« Staff reviewed the impact of EPU on
Grand Gulf Nuclear Station (GGNS):

Fuel system and nuclear design
dThermal-hydraulic design
dOverpressure protection

ASLC system

dTransient analysis (AOQOSs)
ALOCA

AATWS
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Review Method

« Scope of EPU evaluations generally followed
NRC-accepted, generic EPU guidelines and
evaluations (ELTR-1, ELTR-2, and CPPU)

* Analyses and evaluations are based on NRC-
approved methodologies, analytical methods,
and codes

* Followed the EPU review standard (RS-001)
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Fuel System and Nuclear Design

Next cycle (Cycle 19) is 1st EPU core comprised of
mostly GNF2 fuel and some GE14 legacy fuel

EPU transient and accident analyses used GNF2
equilibrium core

Reload analyses uses exact core design — Results
documented in SRLR and verified by the NRC staff

Peak bundle power expected to increase by ~ 5.4% after
EPU (within experience base)

Thermal limits (SLMCPR, OLMCPR, MAPLHGR, and
LHGR) are determined during reload analysis, including
any mid-cycle revisions [GGNS T/S 5.6.5.d] — Included in
COLR [GGNS T/S 5.6.5]

Hot excess reactivity and shutdown margin are
determined in the reload analysis consistent with
GESTAR-II
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Overpressure Protection

Staff approved ODYN code used for overpressure
analysis at 102% EPU power

Limiting event: MSIVF (7 SRVs Out-of-Service)
Peak pressure: 1,334 psig (< ASME limit of 1,375 psig)

No SRV setpoint change required & no effect on SRV
functionality: opening/closing

Most limiting pressurization event will be analyzed for
each reload
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Standby Liquid Control System

Manually operated system
86 gpm boron equivalency is satisfied for EPU

Sufficient margin exist for the pump discharge relief
valves to remain closed during system injection

Shutdown boron concentration (660 ppm) does not
change for EPU

SLCS shutdown capabillity reconfirmed for every reload

15



Anticipated Operational Occurrences
(Transient Analysis)

« Limiting transients analyzed per ELTR-1
Appendix E:

A Thermal limit events to establish OLMCPR
(Most limiting event is LRNBP)

dOverpressure events to establish peak pressure
(Most limiting event is MSIVF)

L Loss of water level events to establish minimum level
(Most limiting event is LOFW)

* Cycle-specific reload transient analysis will be
performed using staff-approved methods
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ECCS Performance (LOCA)

Staff-approved SAFER/GESTR codes used

Licensing Basis App. K PCT is < 1,690°F for limiting
LBLOCA at EPU (< 2200°F)

Limiting LBLOCA is Recirculation Suction Line Break
with HPCS-Diesel Generator failure (limiting single
failure)

Reload analysis confirms MAPLHGR to validate PCT

Comply with 10 CFR 50.46 and Appendix K
requirements
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Anticipated Transient Without Scram
(ATWS)

« ATWS Mitigation Requirements (10 CFR50.62) Satisfied:
O Alternate rod insertion (ARI) system installed

O Boron injection capability equivalent to 86 gpm of 13 Wt%
natural boron-10 into 251 in RPV

O ATWS-recirculation pump trip logic installed

e Operator Action:
Q EOP follows BWROG EPG/SAG, Rev. 2

O EPU not a significant burden to operators during ATWS
O Confirmed by the staff audit

« Results for limiting event analysis using staff approved
ODYN code:

O Peak pressure 1,455 psig (< 1500 psig ASME limit)
A PCT 1,560°F (< 2200°F 10 CFR 50.46 limit)

U Peak suppression pool temperature 165°F (< 210°F Design Iimii!)8



Conclusions

« GGNS PUSAR is consistent with NRC-
accepted guidelines and generic
evaluations for EPU

* Thermal limits and the applicable safety
analyses will be reanalyzed or reconfirmed
using NRC-approved core reload analyses
methodology
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Fuel Methods Evaluation
for
Grand Gulf EPU

20



Review ODbjective and Scope

Objective

« Assess applicablility of approved GE Fuel
Methods to GGNS EPU conditions

Scope

* Limited to topics included in Interim Methods
Licensing Topical Report (IMLTR):
d NEDC-33173P “Applicability of GE Methods to
Expanded Operating Domains”

« Applicablility of GE Methods to GNF2 fuel

21



IMLTR (NEDC-33173P) Overview

IMLTR (NEDC-33173P) describes applicability of
GE neutronic and T-H methods for BWR EPU and
M+ applications

Staff approved IMLTR (NEDC-33173P) with
limitations and conditions

ACRS concurred with staff conclusions

GGNS referenced IMLTR (NEDC-33173P) for
EPU application
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Review Approach

* Ensure compliance to plant specific
application process specified in the staff SE

for IMLTR (NEDC-33173P):
4 IMLTR Limitations and conditions
1 Key core parameters within experience base

 Additional assessment of GNF2 fuel
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NEDC-33173P Compliance

Staff verified that:

 GGNS complies with all applicable
limitations and conditions specified in the
SER for IMLTR (NEDC-33173P)

 GGNS key core parameters are within
operating experience base
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Applicability of GE Methods to
GNF2 Fuel

On Dec. 28, 2010, staff SER was issued for
NEDC-33173P (Supplement 3), “Applicability of
GE Methods to Expanded Operating Domains —
Supplement for GNF2 Fuel”

SER concluded that all guidance, limitations,
conditions and conclusions documented in the
SER for the IMLTR (NEDC-33173P) remain
applicable for GNF2 fuel
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Applicability of GE Methods to
GNF2 Fuel (Contd.)

Thermal-Conductivity Degradation(TCD):
« To address TCD issue, staff SER Condition 12

requires PRIME (T-M code) for EPU

 PRIME was calibrated and validated against
extensive database
— Effects of TCD explicitly modeled in PRIME
— Staff approved PRIME on January 22, 2010

« Therefore, TCD Is acceptably addressed for
GGNS EPU
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Review Conclusions

IMLTR (NEDC-33173P) Is appropriate for
GGNS EPU

GGNS complies with all applicable
IMLTR limitations and conditions

GE Methods is applicable to GNF2 fuel

GGNS EPU will operate within the
current experience base
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Acronyms and Abbreviations

AOO — Anticipated Operational Occurrence

HPCS — High Pressure Core Spray

LBLOCA — Large Break Loss Of Coolant Accident

LOCA — Loss Of Coolant Accident

LOFW — Loss Of Feedwater

LRNBP — Generator Load Rejection with Steam Bypass Failure
MAPLHGR — Maximum Average Planar Linear Heat Generation Rate
MSIVF — Main Steam Isolation Valve closure with Flux scram
OLMCPR — Operating Limit Minimum Critical Power Ratio

PCT - Peak Clad Temperature

SLCS - Standby Liquid Control System

SLMCPR — Safety Limit Minimum Critical Power Ratio
SRV — Safety Relief Valve

28



Grand Gulf EPU
ATWS & Stability

Dr. Tai L. Huang (NRR/ADES/DSS/SRXB)
Dr. Jose March-Leuba (ORNL)

ACRS Subcommittee Meeting
May 24, 2012

29



Staff SER

« Staff has completed a SER with positive findings based on
the review of available documents and a staff audit

— Current LTS (Sol E1A) is being replaced by DSS-CD
« CDA not armed (only required for MELLLA+)
« PBDA (OPRM scram) provides the licensing basis
— Staff audit (10/27/2011) concluded that

* GG operators show good understanding of stability
and ATWS issues for EPU.

 Staff observations of operators’ action in the simulator
support the customary 120 s delay assumed for safety
calculations

GG EOPs are adequate for EPU
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EPU Does Not Change the
End Point After The
Recirculation Pump Trip

End Point
Following a Pump Trip

[

Stability
Boundary

~ 80%
o

S

[
2 60%

for CLTP and EPU
LTP | because it is defined by

— Natural Circulation
— Subcooling

« Stablility characteristics
of end point are similar

« End Point is the same
/’
o

®  Operating Point
Following a Two-Pump
RPT
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Stability

LTS Option E1A installed in 98, and armed since 2000

As part of the EPU upgrade, GG is installing a NUMAC
digital power range monitor (PRM), which includes Solution
DSS-CD

— GG will not arm the confirmation density (CDA) algorithm
— PBDA (Solution 1) will be the licensing basis

— GEH is expected to perform the Solution |l setpoint
analyses using standard approved procedures

No impact expected from EPU
— Option Il and DIVOM methodology are applicable

32



ATWS-Instability

GG has implemented latest EPG/SAGS

— Automatic recirculation flow runback

— Manual water level reduction

— Manual boron injection

Main source of high pressure injection is feedwater

— 100% steam driven
* Not available after isolation (few minutes buffer)
 Available after turbine trip (high pressure steam)

GG requires partial depressurization (=500 psi) to use the
motor-driven condensate storage pumps because 100% of
the FW feed is steam driven
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Staff Audit

Staff reviewed EOPs and TS
Staff reviewed DSS-CD implementation plans

Staff reviewed ATWS performance in the simulator (2
different scenarios from 2 different initial conditions)

— Turbine Trip ATWS at BOC and MOC
— MSIV Isolation ATWS at BOC and MOC

GG submitted additional information with the simulator
ATWS results from EPU conditions after EPU modifications
were implemented in the simulator. The staff has updated
the audit report with these runs.
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BWR 6 ATWS Performance

« Grand Gulf has BWR-6 specific ATWS characteristics

— Only high pressure injection (with volume) is FW, which
IS 100% steam driven

« Cold water injection not available with MSIV closed
 Level reduction is automatic because of FW trip

— ATWS procedures call for partial depressurization (~500
psi) to use the motor-driven condensate storage pump

« However, steam pressure is available for 2-3 minutes
following MSIV closure

— Boron injection is through the core spray — fast response
— Mark Ill containment has large heat capacity
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Simulator Scenarios

* A number of scenarios were executed. This is a representative
sequence for MSIV closure

— 0:00
— 0:11
— 1:30
— 1:40
— 2:10

— 3:30
— 4:40
— 7:00
— 11:50
— 12:50

MSIV isolation. Automated recirculation pump trip
Recognize event and enter EP2A (ATWS) procedure
Inhibit ADS

Override HPCS

Order to terminate FW.

» Establish level control between -70" to -161”
Initiate pressure reduction to ~500 psi

Order to initiate SLC

Order to control pressure between 350 and 500 psi
Order to initiate hydrogen igniters

Order to maximize suppression pool cooling
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Simulator shows acceptable
ATWS response. Partial
depressurization is required.
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Simulator shows margin to
suppression pool limits
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Summary

« EPU operation is acceptable from stability point of view

— When installed the LTS (Sol Ill) provides similar level of
protection under EPU and OLTP

— OPRM scram satisfies GDC 10 and 12
« ATWS and ATWS-Stability not affected significantly by EPU
— Satisfies ATWS Acceptance Criteria (10CFR 50.62)

— Grand Gulf requires partial depressurization to use the
condensate storage pumps

— HCTL Is not compromised during transient

* GG operators can manage an ATWS event successfully,
and implement the EOPs within the assumed timing
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GGNS EPU
Spent Fuel Pool
Nuclear Criticality Safety Analysis

Kent A. L. Wood

Division of Safety Systems
Reactor Systems Branch

May 24, 2012
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Extended Power Uprate

* Post EPU Conclusion on GDC 62
— NEDC-33004P-A: nothing on GDC 62

* SFP NCS AOR relies on Boraflex

* Boraflex Degradation
— Divided SFP into two regions
— Not submitted

* SFP License Condition

41



SFP License Condition

* Region 1: Boraflex Credit
—0.0179 g/cm? B-10 Areal Density
— 2.3 E10 Gamma Dose
— SCCG k< 1.26

* Region 2: No Boraflex Credit

— 10 of 16 storage configuration
— SCCG k¢ = 1.21

 Limited to EOC 19
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Questions
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GGNS EPU
STATION BLACKOUT

Swagata Som
Electrical Engineering Branch
Division of Engineering
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EPU impact on plant’s ability to withstand SBO.

e GGNS is a four-hour coping plant.

e Major characteristics that affect the ability to cope with an SBO:
o Condensate Inventory for Decay Heat Removal
136,014 gallons needed - 143,000 gallons available.
o Class 1E Battery Capacity
No extra load added to the Division 1 or 2 125 V DC system.
o Compressed Air Capacity

Air operated valves have sufficient compressed air for operation during the SBO
event.

o Effects of Loss of Ventilation

Areas evaluated for temperature increase: Control Room and Upper Cable
Spreading Room, Reactor Core Isolation Cooling Pump Room, Steam Tunnel, Switchgear
Room/Inverter Room, Drywell.

o Containment Isolation
Not adversely affected by the SBO event for EPU.

®*The EPU will not adversely impact GGNS capability to mitigate the consequences of an SBO
event.



Grand Gulf Nuclear Station (GGNS)
Instrumentation & Control (1&C)
Modification for
Power Range Neutron Monitor (PRNM) Retrofit

for
Grand Gulf, Unit 1
Issuance of License Amendment 188
(Proprietary - ML120320352,
Non-Proprietary - ML120400319)

NRR/DE/EICB - Bernard F. Dittman


https://adamsxt.nrc.gov/idmws/ViewDocByAccession.asp?AccessionNumber=ML120320352�
https://adamsxt.nrc.gov/idmws/ViewDocByAccession.asp?AccessionNumber=ML120400319�

Overview of GGNS PRNM Retrofit

« Supports the Extended Power Uprate (EPU) by
providing the Oscillation Power Range Monitor
(OPRM) Option Ill Detect-and-Suppress Stability
Trip function

— General Electric (GE) Licensing Topical Report (LTR),
NEDC-321410P-A

* Applies General Electric-Hitachi (GEH) Nuclear
Measurement Analysis and Control (NUMAC)
digital components to replace analog components
— Similar to other licensee’s prior PRNM retrofits

* Includes safety and non-safety equipment for
installation in the control room



Overview |&C Safety Evaluation

» Used applicable regulatory guidance for
digital I&C reviews:

— Per NUREG-0800, “Standard Review Plan for
the Review of Safety Analysis Reports for
Nuclear Power Plants: LWR Edition” Chapter 7,
“Instrumentation and Controls”

— Regulatory Guides

— Branch Technical Positions (BTPs)

— Digital 1&C Interim Staff Guidance (DI&C-ISG)

* Applied guidance that had been created or
revised since the LTR’s review and approval



GGNS PRNM Equipment Configuration

* Meets independence requirements for electrical
power, electrical isolation, and reliance upon
sources that originate within the channel’s
safety division to satisfy the single-failure
criteria:

— Four independent PRNM channels

— Two PRNM channels are assigned to each of two
electrical safety divisions

— Each PRNM channel:

* |s powered from a 120 volt alternating current (VAC)
uninterruptible power supply (UPS)

* Processes sensors dedicated to the channel to create
iIndependent trip votes and rod blocks

 Contains a 2-out-of-4 voter to independently perform
coincidence logic on all channels’ trip votes



PRNM Channel Context

Recirculation Loop
A Flow Transmitters

Sensors

Recirculation Loop
B Flow Transmitters

Dets.
(Qty 44)

B D C A LF;RSM
sy [|  PRNM Channel 1
DIV 1, 120VAC UPS
LPRM
Ot PRNM Channel 3
DIV 3, 120VAC UPS
DIV 4, 120VAC UPS
P PRNM Channel 4
(Qty 44)
DIV 2, 120VAC UPS
Al C |BBS B LPRM

PRNM Channel 2

Voter Output Rod Blocks




GGNS PRNM Equipment Configuration (cont’d)

* Interdivisional digital communication satisfies the
applicable staff positions of DI&C-1SG-04:

— No reliance upon resources that originate outside of
each channel to perform its safety functions

— Provides electrical and data isolation via:
* Dedicated point-to-point fiber-optic communications

 Communication processors that prevent communication
activities from adversely affecting safety function processing

— Implements deterministic communication protocols

— Safety function processors are not burdened by
performance of non-safety functions

— No separate maintenance workstation
— Software programs are fixed (not reprogrammable)



Interdivisional and Nonsafety/Safety Digital Communications

Votes
PRNM APRM 1 » To Voters2 & 4
Channel 1 From APRMs 2 & 4
Safety Y
1 Status
PCl 1 Comm # »>| 2/4 Voter 1 » To/From Voters 2 & 4
——— A >
4 Channel 1 Channel 2
To/From LPRM 1 Bypass Bypass
Plant Networks Safety
(ONC, PPC and
3DM) via NICs Comm \ A /
A
Bypass
votes status switch
v Comm
To/From
PCls2 &4 Safety
Channel 3 Channel 4
T_‘ LPRM 3 ! Channel3| | arrel
PCI3 » Comm 2/4 Voter 3 Status
r——|> To/From Voters 2 & 4
x
Safety
PRNM AR A Votes
From APRMs 2 & 4
Channel 3 » To Voters 2 & 4
Nonsafety Safety
Legend
<+«— - Fiber-optic point-to-point communications
- Nonsafety/Safety boundary Comm |- Communication Processor(s)
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SWCCF and Diversity and Defense-in-Depth (D3)

The licensee demonstrated that the potential for
software common-cause failures within the PRNM
system was adequately addressed and no plant
vulnerability exists.

The licensee performed it’s analysis per BTP 7-19, and it
postulates a complete simultaneous failure of all four
PRNM channels in conjunction with each design basis
AOOQO and in conjunction with each design basis accident.

The licensee’s demonstration of compliance to BTP 7-19
justified no further action.

The licensee also demonstrated compliance to
DI&C-ISG-02 (Diversity and Defense-in-Depth Issues).



|&C Staff Conclusions

* Prior staff safety determinations remain valid for the GGNS PRNM
retrofit:
— Use of GEH NUMAC components per NEDC-321410P-A

— Technical Specifications for the 4-channel configuration

* GGNS specifications and testing confirmed that the performance of
the safety-related PRNM I&C is appropriately bounded.

» Safety channel independence is provided that ensures no adverse
affect to safety functions from either non-safety equipment or
interdivisional communications among channels

« SWCCF and D3 are adequately addressed

The proposed |1&C changes are acceptable, because they meet
applicable regulations and satisfy current and applicable 1&C
evaluation criteria thereby providing reasonable assurance of
continued adequate protection of public health, safety and
security.



2/4
3DM
AOOs
BWR
BTP
APRM
Comm
D3
Dets.
DI&C
DIV
EPU
GE
GEH
GGNS
1&C
ISG
ISO

Acronymes, Initialisms and Abbreviations

Two-out-of-Four
3-D Monicore

Anticipated Operational Occurrences

Boiling Water Reactor

Branch Technical Position
Average Power Range Monitor
Communication Processor(s)
Diversity and Defense-in-Depth
Detectors

Digital Instrumentation and Control
Division

Extended Power Uprate
General Electric

General Electric-Hitachi

Grand Gulf Nuclear Station
Instrumentation and Control
Interim Staff Guidance
Qualified Isolation Device

LPRM
LTR
LWR
NIC
NUMAC
ONC
OPRM
PCI
PPC
PRNM
Qty
QVPLS
RC&IS
RPS
SWCCF
UPS
VAC

Local Power Range Monitor

Licensing Topical Report

Light Water Reactor

NUMAC Interface Computer

Nuclear Measurement Analysis and Control
Orbital Network Computer

Oscillation Power Range Monitor

PRNM System Communication Interface
Plant Process Computer

Power Range Neutron Monitor
Quantity

Quad Low Voltage Power Supply

Rod Control and Information System
Reactor Protection System

Software Common Cause Failure
Uninterruptible Power Supply

Volt Alternating Current



Grand Gulf Nuclear Station, Unit 1
Extended Power Uprate
ACRS Subcommittee Meeting

Vessel & Internals Material Integrity

Vessel & Internals Integrity Branch



Reactor Vessel Embrittlement

« EPU increases total fluence on RV
« RV Material Survelllance Program,

Uses BWRVIP ISP, but not a host plant, still has 3
capsules in RV

* Meets Appendix G requirements for

P-T limits, USE projections, circ weld inspection
exemption, significant margins remain
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Internals and Core Support

Materials
« EPU Increases total fluence on RV Internals

* Top guide, shroud, and core plate all exceed
IASCC threshold for susceptibility, managed
under:

Core plate — BWRVIP-25
Top guide — BWRVIP-183
Shroud — BWRVIP-76

« BWRVIP-190, water chemistry —

HWC and NMCA implemented for mitigation of
SCC
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Conclusion

 EPU has minimal impact on RV
embrittlement issues

* Three RVI components exceed threshold for
IASCC, but adequately managed
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QUESTIONS



Acronyms

BWRVIP — Boiling Water Reactor Vessels and Internals
Project

HWC — Hydrogen Water Chemistry

IASCC — Irradiation Assisted Stress Corrosion Cracking
ISP — Integrated Survelillance Plan

NMCA — Noble Metal Chemical Application

P-T — Pressure-Temperature

RV — Reactor Vessel

RVI — Reactor Vessel Internals

SCC — Stress Corrosion Cracking

USE — Upper Shelf Energy
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 Power Range Ne

* Fuel & Core Design

 Groundwater Monitorinc
* Mechanical Impacts

« Steam Dryer (Closed Session)




Site Vice
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Operating Licen

Full Power Com

GE BWR 6 - Mark
Original Licensed Tl
1.7% App. K Uprate (
15% OLTP (13.1% CLTP)

EPU Project Team
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Constant reacto
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hardware changes, fue
operating margins




Overvise

Parameter
Core Thermal Po

Full Power Core Flo

Steam Dome Pressure L
Feedwater Flow Rate (Mlb
Main Steam Flow Rate (Mlbm/ht

Final Feedwater Temperature (°F)




PRNMS

Enriched Boron

UHS
Improvements

A el EEEihy

Steam Dryer
replaced

Reactor Core
Power increased

———

Entergy

THE POWER OF PEOPLE"

.

Star i

Reactor Vessel

Se Iuramrs

& Dryers

—

Recirculation Pumps /

Main Transformers
upgraded

Radial Well

L0 R
Turbine
replaced

Aux Cooling Tower
EXpanded

Generator rotor
rewound

Generator stator

e

HEﬂter

Turbine Generator ||

Condensate

Condenser
modified

Feed Pump

Demineralizer

ULAALEES
upgraded

New CFEF
equipment added

Feedwater Heaters
& MSRs replaced



Moisture
Separator
Reheaters

Radial Well

Main Transformers
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Steam Dryer

ater Heaters
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UHS (SSW) capac

Fuel Pool Cooling
Steam dryer replace
PRNMS installation

Condensate pump trip ma




Major EPU Modifications to Improve
Reliability and Operating Margins

High pressure turbine replacement Main generator rotor rewind
Generator cooling system upgrade Stator refurbishment

Main transformer replacement Transmission system upgrades
Iso-phase bus duct cooling upgrade Feedwater heater replacements
Extraction steam pipe redesign Moisture Separator Reheater

replacement
Condenser tube staking

RFP turbine rotor/casing
Condensate Full Flow Filtration replacement

Heater drain system LCVs CCW HX tube cleaning system

Auxiliary cooling tower expansion

Entergy 12
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Powe

o EPU test

e Test plan

e 11 tests f

e Transient tes
Regulator stak

e Steam dryer mon

e Tests developed and perfc
experienced in GGNS testing




POWER ASCENSION MAJOR TESTING

% CLTP
Test 50 75 90 100 | 102.5 | 105 | 107.5 | 110 | 112.5 | 113.1

1A - Chem!cal and Radiochemical X X X X

Sampling
1B - Dryer Performance (Moisture

. . X X X X

Carryover Determination)
2 - Radiation Monitoring X X X X
12 — APRM Calibration X
19 — Power Distribution Limits Verification X X X X X
22 - Press Regulator Dynamic Testing X X X X
23 - Feedwater Controller Dynamic X X X X

Testing
23 - MaX|m_u_m Feedwater Runout X X X X X

Capability
24 — Turbine Stop and Control Valve 40- 65-

Operability 65% | 85%
100 — Plant Vibration Monitoring X X X X X X X X X
101 — Plant Parameter Monitoring X X X X X X X X
Steam Dryer Monitoring X X X X X X X X X X

Entergy

THE POWER OF PEOPLE”



PAT Acceptance Criteria

e Level 1 Acceptance Criteria - Associated with plant
safety.

o |f aLevel 1 Test Criterion IS not met;:

e The plant must be placed in a condition that is judged to be
satisfactory and safe.

e |ssue documented in the Corrective Action Program with
resolution immediately pursued.

e Following resolution, the failed test must be repeated to
verify the Level 1 requirement is satisfied.

e A description of the problem must be included in the report
documenting the successful test.

e Example: The maximum feedwater runout capacity shall
not exceed the value assumed in the demand analysis
for the maximum cycle-specific feedwater controller
failure (i.e., protects fuel thermal limits).

EEEEEEEEEEEEEEEEE
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PAT Acceptance Criteria

e Level 2 Acceptance Criteria - Associated with design
performance.

o |f a Level 2 Test Criterion IS not met;:

Plant operation or test plans adjusted as necessary to
assure safety

Issue documented in the Corrective Action Program and
evaluation of performance or equipment adjustments
related to the criteria not met

This evaluation must include alternative corrective actions
and concluding recommendations

Following resolution, the applicable test portion may be
repeated to verify Level 2 requirement is satisfied

e Example: Feedwater flow capability should be at least
5% greater than the normal steady state operating
feedwater flow rate at full EPU power to provide

EEEEEEEEEEEEEEEEE

operating margin.
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Reload A
« Load Re
« Turbine

« FW Contrc
Bypass

Loss of FW |
Rod Withdra

Appendix K LOC
SLC Shutdown Ms

Containment Performa
e Main Steam Line Break
Q « Recirc Suction Line Break




Limiting Events

Criteria Limiting Result Limit
Event CLTP/EPU
Suppression Pool
oTemperature (no debris) | SBO 186.9 / 200.1 °F 210 °F
oTemperature (w/debris) LOCA 181/ 189 °F 194 °F
Drywell
o Temperature MSLB (LB) 330/ 307 °F* 330 °F
o Pressure 22 [ 27 psig 30 psig
Containment
o Temperature RSLB 181/ 142 °F 185 °F
o Pressure MSLB 11.5/ 14.8 psig (ST) 15 psig
RSLB 11.5/11.9 psig (LT) 15 psig
Core Parameters
o Peak Clad Temperature | RSLB 1676 / 1675 °F 2200 °F
o Peak Vessel Pressure MSIVC ATWS 1387 / 1455 psig 1500 psig

* Small SLB results unaffected by EPU. Peak SSLB DW temp remains at 330 °F

Entergy

THE POWER OF PEOPLE”
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« Current Lice
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« EPU Impacts
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Power Range Neutron Monitoring System

» Power Range Neutron Monitoring System (PRNMS) is a modern
digital neutron monitoring system that replaces the current analog
reactor core power monitoring system.

* This new system supports:

« Plant operation at higher power levels by providing digital accuracy,
redundancy, improved response times and scram avoidance.

« Adifferent core stability solution needed for extended power uprate
conditions.

« GGNS switching from BWR Option EIA to Option IlI.

 PRNMS previously implemented at 15 US units.

« PRNMS approved; GGNS OL Amendment 188, March 28, 2012.

EEEEEEEEEEEEEEEEE
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Power Range Neutron Monitoring System

 PRNMS utilizes some current components:

Local Power Range Monitors

Reactor Recirculation flow transmitters

Rod Control & Information System

Reactor Protection System

Associated recorders and meters

Plant process computer and associated interfaces

* New equipment in the control room includes:

APRM instrumentation modules

PRNM Communication Interface modules
Voter Logic Modules

Associated low voltage power supplies

 Includes new Oscillation Power Range Monitor

EEEEEEEEEEEEEEEEE
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GGNS Groundwater Monitoring

Entergy has implemented the NEI Groundwater
Protection Initiative (NEI 07-07)

Elevated tritium activity identified in May of 2010 as part
of the station’ s expansion of our ground water
monitoring program

Current data from an independent hydrology company
Indicates a 1997 spill of tritiated water as the source of
activity

Spill was reported in the 1997 Annual Radiological
Effluent Release Report
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GGNS Groundwater Monitoring

The site has added 19 monitoring wells to the 83
existing wells to establish better defined
hydrology and bound the plant perimeter.

Actions have been developed with our
Independent hydrologist for additional well
Installation and monitoring .

Communication protocol in place with state and
local agencies
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EPU Structural Effects —
RPV Internals

Design conditions not changed by EPU

Installation of Replacement Steam Dryer will not
affect structural integrity

Stresses due to emergency and faulted
conditions are based on loads such as RPV
design pressure limit which did not change for
EPU

Stress analysis demonstrates EPU stresses still
meet ASME Section Ill requirements



RPV Structural Evaluation

The fatigue usage factors meet the ASME code requirements for
the 40 year license with EPU. RPV components having a CUF

> 0.50 that experience an increase in flow, temperature, RIPDs, or
other mechanical loads were evaluated for fatigue as follows:

Component CLTP CUF | EPU CUF | Allowable
FW Nozzle CS Safe End 0.732 0.886 1.0
FW Nozzle Stainless Clad Safe End 0.997 0.620* 1.0
FW nozzle 0.564 0.580 1.0
MS outlet nozzle 0.520 0.604 1.0
RX recirculation inlet nozzle 0.564 0.685 1.0
Rx recirculation outlet nozzle 0.540 0.549 1.0

* EPU CUF value was reduced by fewer design cycles and FEA of critical transients.

39
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RPV Fracture Toughness and Materials

* RPV meets 10 CFR 50 Appendix G requirements
* No material changes, except for the steam dryer

* Inspection requirements based on BWRVIP
program

* Slight changes to temperature and flow for
reactor coolant pressure boundary materials

* Current inspection strategy for RCPB is
acceptable

EEEEEEEEEEEEEEEEE
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