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The contents of this transcript of the
proceeding of the United States Nuclear Regulatory
Commission Advisory Committee on Reactor Safeguards,
as reported herein, is a record of the discussions

recorded at the meeting.

This transcript has not been reviewed,
corrected, and edited, and it may contain

inaccuracies.
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CO-CH
now come to order
This
Committee on Re
Thermo-hydraulics
is Mike Corradin|
Subcommittee.
ACRS
are Ron Ballinget
Stetkar, Jose Man
joined by others.
Also,
consultant joinin
of the ACRS staff
for this meeting.
The
continue our disc
Risk-Informed Apq

held in our joint

two weeks ago.
information, anal
formulate propo

appropriate for ¢

4

A

N

ATR CORRADINT:

R OCEZETDTINGS
(10:45 a.m.)

The meeting will

is a joint meeting of the Advisory

ctor Safeguards, Subcommittee on

and Reliability and PRA. My name

1, Chair of the Thermo-hydraulics

embers in attendance for the moment

, Dick Skillman, Dennis Bley, John

th-Leuba, and Joy Rempe. We may be

we should have Dr. Bill Shack, ACRS
y us by telephone. Derek Widmayer
is the designated federal official
urpose of today's meeting 1is to
ssions on the South Texas Project's

roach to Resolve GSI-191 that was

subcommittee meeting on April 5th,

The subcommittee will gather
yze relevant issues and facts, and
ed positions and actions as

bnsideration by the full committee.
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The A
is governed by
committee can onl

reports. And we

to support our del

wish to provide
requesting time a
the meeting is p
to set aside A
extemporaneous cd
who are listening
are also welcome.

The 2

website provides

and full transcr
meetings, includ|
meeting. Detail
ACRS meetings w|

Federal Register
Notice.
The m
And we have receq
oral statements.
Today

telephone bridge

N

I

f

Y

§

1pts

5

CRS was established by statute and

the FACA. That means that the

speak through its published letter
nold meetings to gather information
iberations.

Interested parties who

comments can contact our offices

ter the Federal Register Notice for

blished. That said, we also tend

- we will set aside time for

mments from members of the public
to our meetings. Written comments
CRS section of the USNRC's public
ur charter, bylaws, letter reports,
at all full and subcommittee
ng all slides presented at the
td proceedings for conduct of the
the

rre previously published in

otice of -- in the Federal Register

teting is open to public attendance.

ived no requests for time to make

S meeting 1is being held over a

line with participants from South
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Texas on the phoij
think is on the
our speakers reg
today's meeting i
that meeting part
themselves each 4
with sufficient
readily heard.
Parti
use the micropho
room when addres
there may also @
besides our cons
Texas.
line keep their p
upon to speak dur
end of the subcom
At th
to please silencs
that make noise
disruptions. I
table to turn on f
light with the
And, 1

speaking.

you're not speaki

We reques

6

e . And I will come back to who I
phone, just to verify that we have

ly and willing. A transcript of

I

4 being kept. Therefore, we request
ilcipants on the bridge line identify
nd every time they speak, and speak

dlarity and volume so they can be

ripants in the meeting room should
nes located throughout the meeting
§ing a subcommittee. I understand
P participants on the bridge line
tiltant and some folks from South
t those participants on the bridge
hones on mute until they are called
ing the public comment period at the
mittee meeting.

1s time I ask attendees in the room
all cell phones and other devices
$ or other sort of interesting
rlso remind speakers at the front
he microphone indicated by the green
at the

push button bottom when

lkewise, turn of the microphone when

ng.
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We wi
to Lisa to start
apologize.

MR.
Cusumano. I too

the branch managi
I annoyed to get
when I started t
done. There's
appreciate your t
I und
be for South Texg
at the front tabl
perspectives as 1
So I
CO-CH
the first thing g
South Texas. Left
unmuted. And wh
speakers are Mik
Ernie Kee, Drew R
Munoz from Alion.
So, E

kick this off on

MR. M

1

1

b

[

[

1

4

I

D

-

i

1

[

11 proceed now,

$ to reply to.

ATR CORRADINTI:

7

I think I will turn

hs off. I'm sorry, Lisa or Vic. I

CUSUMANO : Yeah, this is Vic

over from Stu Bailey as chief of
g GSI-191. 1I'm still not sure who
that. But about three years ago
1is there was a lot of work to be
still

some work to be done. I

ime on this.

rrstand your questions are going to
But we are prepared
e and in the room to provide staff
reded and requested.

rhink I'1l1l turn it back.
Okay. So I think
n the list is to go to the folks of
me -- I assume you guys have been
t I've been told is the potential
Wes Schulz,

» Murray, Steve Blossom,

chards, Wayne Harrison, and Dominic
rmie or Wes, who of you are going to
rthe South Texas side?

this is Mike

UJRRAY: Dr. Corradini,
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Murray.
CO-CH
should have, I sh
MR. M
We're good with {
And 4

and Steve Blossom

CO-CH

MR. M
introduced; corre

MR. H

MR. N
plan is then 1is
question number
questions, the wh
correct?

CO-CH
responses, yes.

MR. M

will take us thrg
question number g
CO-CH

MR.

=

plan.

So wi

4

|

4

{

4

il

4

n

]

I

v

ATR CORRADINTI:

ATR CORRADINTI:

Sorry, Mike. I
puld have said you first.

URRAY : That's, that's quite okay.
hat.

lso in the room with us is Rob Ing

from South Texas.

ATR CORRADINI: Okay.

IRRAY: And, Wayne, you were already
Ct?

ARRISON: Yes.

URRAY: Okay. So what, what our
we'll have Wes Schulz go through
one. And I assume you have

lte papers in front of you; is that

ATR CORRADINT: We have your

[hat's correct.

URRAY: All right. And then Ernie

ugh question number two. And then
hree will be Drew Richards.

Okay.

URRAY: So that is, that is our

th that, if it's okay with you, we
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will turn it over
number one and

questions the ACH

CO-CH

MR. S

Question number o

and what is the N

and ECCS pumps in

CO-CH

little bit closer

trouble picking vy

MR. S

Does that sound b

CO-CH

our recorder.

CO-CH

the mike, the bet

MR. S
For

strainer flow for

from the low head

9

to Wes Schulz to go through question

@ask -- and answer any additional

N

5 may have.

ATR CORRADINI: Sure. Go ahead.

CHULZ : This is Wes Schulz at STP.
ne asks about single train operation
S base margin with we have CS pumps
operation.

ATR STETKAR:

Wes, can you get a

to the mike? We're having a little

pbu up for the transcript.

CHULZ : Sure. This is Wes Schulz.

¢tter? I hope that sounds better.

ATR CORRADINT: It just depends on

ATR STETKAR: The closer you are to
fer.

CHULZ: Okay. This is Wes Schulz.
two-train operation our total

sump is 7,020 gpm. And that comes

SI pump of 2,800; the high head SI

pump for 1,620 gp
And f
head loss test w

gpms per sump.

m; and a CS pump for 2,600.
hat's what our July 2008 strainer

Hs based on, a total flow of 7,020
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For s
pump flow rate
strainer flow abd
gpms because the

So th
And in particulat
containment spray
212 degrees, had
NPSH margin and
was.

And ¢
that for the sing
sump strainer flo
here in this tab
previous submitta
the single strai
NPSH required, wh
a little Dbit hi
because we had mg

And t
then we compared f
is flow adjusted

In th

CO-CH

stop you there.

10

ingle train operation we have the CS

is higher, which vyields a total

ut 200 gpm higher, so we get 7,220

S pump is 2,800 gpm now.

[dhY

t question was asked about the NPSH.
1, the NPSH table we provided, the
pump at a particular temperature,
the smallest difference between our

what the total strainer head loss

b, we took that case and examined
jle strain evaluation with a higher
rate. And that's what's presented
lle here. We took the table from a
1. And then in the middle there for
1 case we have -- we adjusted the
ich goes up because the flow rate's
gher. NPSH available went down
re friction lock.

hen the calculated NPSH margin. And
hat to our strainer head loss, which
for the higher flow rate.

¢ first case scenario --

ATR CORRADINTI: So, so can I Jjust
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So wh
located that I co

MR.
calculate that or

CO-CH
calculated for t]
nowhere documente

MR. S

CO-CH
going.

MR. S

So fd
NPSH margin is le
which is based on

SO Wwqg
tests in July sa
chemicals and the
and fiber. So 1
have a margin tha
head loss.

Then
chemicals and ous
total strainer he

CO-CH

there.

11
lere is this single train analysis
Wldn't find it in the submittal?
BCHULZ: We did not explicitly
provide it in the submittal.

So this is

ATR CORRADINT: Okay.

e answering our question but it's

i ?
CHULZ: That is correct.
ATR CORRADINT: Okay. Keep on

CHULZ: Yes.
r that particular case there, our

4s than the total strainer head loss

L

all the flow chemical loading.
!l look at that. And our strainer
1d about half the load was due to
other half was due to particulates
then we

f we assume no chemicals,

t's greater than our total strainer

the next row we used half of the
1 margin is still greater than our
hd loss.

ATR CORRADINT: So let me stop you

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

The
sensitivities. ]
of the game. TIs

MR. {
that's fair. W4
using not our de
that's why. And
so that's why we

CO-CH
mean to press on

rules of the game

going to take yol

Shack actually ig

going to speak U
question to me ab

You 4
is 212 degrees F
all the chemicals
test where 96 pol
break point betwe

MR. S
no.

CO-CH
96 pounds of chen

96 pounds of pa

12

no or the half are simply
Hut that's not following the rules
that fair?

CHULZ :

Well, no. I wouldn't say

f're, 1in single strain case we're
Herministic design basis case. So
Hhe chemicals were very conservative
want to present that here.

ATR CORRADINI: Okay. But I don't
you, but unless I misunderstand the
| the rules of the game are you were
Hr 2008 -- so let me clarify. Dr.
the one that is -- I'm hoping is
P because I will misrepresent his
but clarification.

re, you are using at the case which

Hhrenheit and full, full flow with

you're referring back to the 2008
inds of chemicals is the equivalent

en fail and no fail; right?

CHULZ: Not 96 pounds of chemicals,

ATR CORRADINI: I'm sorry. I said

WWcals. I meant to say, excuse me,

rticulate, full
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part of which is

COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

chemical loading.
MR.
acceptance criter
CO-CH
to get at is the
your 2008 test bsd
is you're saying
conservative but

procedure you Uus

analysis based on

MR. 9
that. We --

CO-CH
to Dr. Shack. I
me.

Dr.
silence.

Other]

go find his quest]

don't you keep on
MR. H
You'r

our risk-informsg
comparison with (¢

that was what you

\JJ

4

4

\

4

[

ATR CORRADINTI:

ATR CORRADINT:

13

Fiber.
CHULZ: Fibers. But fibers are
i1a for, for success.

But what I'm trying
rhemical loading is consistent with
cause the way I read your response

that chemical, those chemicals are

they're still according to the

d everywhere else in the, in the

your testing. Is that not correct?

CHULZ: I'm not sure I understand

So, so I may defer

jon't have his question in front of

hack, are vyou online? There's

vise we'll let you continue and I'll

ion and get back to you on it. Why
going.
ARRISON: This is Wayne Harrison.

> correct in pointing out that our,

d methodology was based on a

ur deterministic testing. I think

were saying, Dr. Corradini.
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And t

this situation wi

because that's ou

our deterministic

The

deterministic deg

train configurat
scope.
CO-CH
MR. H

is appropriate tdg
chemical effects.
CO-CH
just get to my p9g
words "more real]
is what you did
that you get 5.4
5.0. That still
two-train, Jjust
train. There's n|
MR. S
Yes,
CO-CH

that, my next que

on the line and I

14
he -- what Wes was pointing out was
th -- what we tested was two trains
r, that's our design basis. That's
design basis.

case is not a

single train

ign basis. We consider the single

ilon as part of the risk-informed
ATR CORRADINI: Okay. But --
ARRISON: So that is why we, why it

use more realistic values for the

ATR CORRADINT: Okay. But let me
int. Let's not -- you, you use the
stic.” What I'm trying to get at
in the calculation where it shows
which is not okay with required
fflollows all the assumptions from the
#ssentially extended to the single
b change in the assumptions?

CHULZ: This is Wes Schulz.
That's correct.

that's true.

AIR CORRADINI: Okay. So with

$tion, since I don't have Dr. Shack

m trying to remember his question,
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is this now count

15

¢d as a failure in the probability,

in the RoverD? Or is this not considered at all?

MR. JCHULZ:

it acceptable.
use, in the singl
realistic chemica|
CO-CH
not answer --
MR. S
CO-CH
want to pick on
question. My que
that fail counted
MR. K
not count as failj
debris loading is
of fine fiber.
assumption that
would have succes
So, I
your question.
questions for Weg
CO-CH

going to let him

Because unless I

I would say we would call
Ne wouldn't -- because we want to
e train case we want to use a more
1 debris loading.
ATR CORRADINI:

Okay, but vyou're

HULZ: Ernie can Jjump in here.

ATR CORRADINI: Okay. But I don't
you but that isn't an answer to my
g$tion is you're showing a fail. Is
P
FE: This is Ernie Kee. We, we do
lre cases where, scenarios where the
less than roughly 96 pounds made up

That was based on, based on the

17

Ht that level of fiber loading we

$ at that and lower amounts.

think that -- I guess that answers
And vyou'll probably have more
after I said that.

ATR CORRADINTI: Okay. Well, I'm

qJontinue and I'm going to come back.

misunderstand the RoverD approach,
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although the prob
small, it still 1
I have that with
this sort of pos
category in your 1
trying to get at.
But n
going to look for
expert, I'm just
So why don't you

MR.

[==1

again.

Let
a gap between th
What Ernie 1is 4
contribution of

contributes to th

single train conff

there are other
succeed.

This
It's, again, ay

standpoint of th
effects, that the

are overestimated

16

I

Hobility of single train operation is

s non-zero. And so, with that, if

a2 given pipe size, et cetera, then

I

Hibility should exist in your fail
joverD calculation. That's what I'm
aybe I'm asking incorrectly. I'm
help. Because I'm not a strainer
qrying to properly ask the question.
rontinue and I'1ll --

HARRI SON : This 1is Wayne Harrison
p perhaps fill in what I think was
bse two comments with my comment.
calculated the

aying 1is that we

the single train case. It

¢ risk. There are, of course, some
igurations that go to failure, and
single train configurations that
is in the risk-informed portion.

propriate to consider from the
¢ debris loading and the chemical
chemical effects to not have this,

in the deterministic case so we're
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using a more real

to access the p
loss.
Does
CO-CH

This is John Stet]

What
systematic
configuration at
tests, period. Y]
one particular cg

passed 1s kind o

other things.

The 3

loading on the st
those thousands
two-train and th
licensing submity
any explanation a
S0 ng
because you say, |
something is wror
we can take credi
chemicals that ws

done that for th

risk

1

4

if

d

§

I

L

ATR STETKAR:

i

t

17

1stic value of the chemical effects

tential for failure through head
rhat make sense?

Wes, no, it doesn't.
Kar.

you didn't do is you did not do a
-rinformed assessment of your
South Texas according to your 2008
pu're trying to now rationalize why
se that we now know would not have

sort of okay for you because of

ame chemical and same particulate
ainers is used explicitly in all of
f calculations that you did with
 single train conditions in your
rl. That is a fact. I don't need
bout that.

w you're going to change the game
ell, now that we've discovered that
g in this one particular case, now
for that extra stuff that we call
You could have

had in our tests.

> two— and the three-train cases.
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You could have ddg

train cases that

have much differ

different straini

that because Y
numerically.

So, 1
fitting all of
being conservati
because after you
had different qu
chemicals in the
in the tests.
account for the fi
was conservative
discovered other

It's

done it right. Y

CO-CH
question. But I
step in.

So, 9

we'll come back.
for question ons

factually this wd

18

ne it for the three different two-
exist in the real world that may

ent hydraulic conditions and much

ng loading. You chose not to do

du could get away with those

'm not compelled about your back-
these qualitative rationale about
ve. I'm further not compelled

did the tests you discovered you'd
antities of some particulates and
Jontainment compared to what you did
You said, vyeah, vyeah, but we can
fict that what did we did in the tests
so despite the fact that we
stuff, that's okay too.
pretty specious. You could have
bu chose not to.
ATR CORRADINI: That's not my
think, I was waiting for John to
b why don't you continue and then
I want to make sure that at least
we're very clear that at least

I not calculated before. It's now
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a new piece of inf
unless I misunder
of single trai
loadings, that sh

sure that's

proy
informed approach
So kg
MR. S
Anoth
the chemical load
and with this comn
the floor of the
than using the m
water level, we
level that would
So i
sufficient to ac
loss with all thgd
aspect of this.
CO-CH
make sure the fiv
all, when you di
were all of thes

I'm not sure. Nq

as I understand 1

19
formation for us to understand. And
stand, if, if I got to the condition

g operation with these wvarious

~

ould be a fail. I just want to make

erly accounted for in the risk-
or not.

€p on going.

This is Wes Schulz.

CHULZ: Okay.

er aspect of this is, okay, besides
ing is to look at are NPSH available
posed of how much water level is on
containment. So if we use, rather
iinimum calculated deterministically
Wse a more nom -- a nominal water
yive us about 1.5 feet more.

n that case our NPSH margin is
count for the total strainer head
ol chemical loading. That's another

ATR CORRADINTI: But again, let me

H# cases you have in here. These are
1 the RoverD, which of these -- or
¢ considered in some fashion? Now
ne of them were considered, as far

t. They were essentially based on
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break size and
location as to wj

sump, whether it'

that correct?

I ked
fiber. Excuse me
MR. S
Wes Schulz -- oun

given size break.
could use a mini

floor or we coul

floor.
CO-CH
MR. S
nominal level (

compared to the s

CO-CH
me try it a diff
stop beating thig

Ninedg
single train oper
tell me. At 96 vy
a success.

Anoth

single train oper

20

i scaling off of Dbreak size and
wt particulate would fall into one
4 single or double or two-train. Is
(o on saying debris, I should say
I'm sorry.
CHULZ: Our criteria was —-- this is
criteria was fiber-generated for a
And when we calculate NPSH we, we
mum calculated water level on the
] use a nominal water level on the
ATR CORRADINI: But --
CHULZ :

I'd point out here that the

fives an acceptable NPSH margin

trainer head loss.
But so let

ATR CORRADINI: Right.

D

grent way and then I'll stop, I'll
horse.

y-six 1s not the right number for
rtion. That's what I'm hearing you
bu get a fail where you count it as

¢r way to think of this is for

Al

dAtion it may not be 96, it may be 94
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of 92. But that
was used with sip
that was under 96
a, was a failure
have that right?

MR. S
right.

CO-CH
calculation do
possible nuances
only, the way you

the pass/no pas

conditions that w

MR. {
yes.

CO-CH
good. Then at le

Keep

MR. S

of looking at th
look at how much
realistic look at
either of those

acceptable result

CO-CH

21
s not how it was done. Ninety-six
igle-train operation. And anything
was a success, anything over 96 was

in the RoverD calculation. Do I

CHULZ: Yes. This i1s Wes. That 1is

ATR CORRADINT: But nowhere in the

you discriminate from these five

pf this. But in all of these cases
did it, it essentially used 96 as
$ point. Independent of these

¢ now are looking at.
CHULZ : That's the way we did it,

AIR CORRADINI: Okay. All right,
st I think I've got that right.

bn going. Sorry.
CHULZ: Well, there are two aspects

is. One's, vyou know, a realistic
chemical debris is generated or a
what the sump water level is. And
Hwo considerations will give us an

ATR CORRADINI: Are you done? I'm
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sorry, I didn't m
MR. S
That's how these
done.
CO-CH
me -- I sort of

five minutes ago

this is not so mu

figure hairs over

fiber or pounds

you're character

i

4

1

V

22

ran to —--

CHULZ: That would be our response.
ifferent cases were developed. I'm
ATR STETKAR: This is Stetkar. Let

relegraphed stuff in my rant about
But what, what bothers me about

h trying to split three significant
pounds of chemicals or pounds of
It's

of anything. the fact that

zing this submittal as a risk-

—

informed submittall.

In my
risk assessment
what can happen,

consequences? It

So if
are seven possik
operating. I caj
can have A and B
can have B and C
and C only. Thos
can happen.

Each

probability: how

)

1s a

experience doing risk assessment,
systematic process of asking
how likely is it, and what are the
S pretty simple.
I have three trains of things there
le combinations of what might be
have A and B and C operating. I
only. I can have A and C only. I

only. I can have A only, B only,

are seven conditions. That's what

of those has an associated

likely is it? The A and B; A and

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

WASHINGTON, D.C. 20005-3701

1323 RHODE ISLAND AVE, N.W.
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

C; and B and (
probabilities.
systems, all ki
probability. Yoy
models. And, in
way, because you
the likelihood off
the likelihood o
those numbers in

The 4
once you've run {
criteria, the un
might be differe
because of the hy
in your particulag

You 3
you had A and C
mind, configurati

A and
by A.

B and
it looks like alm
get to B.

But j

informed approa

Vi

Il

9

1

I

1

7

fact,

+

23

may or may not have symmetric

It kind of depends on support

ids of stuff. But there 1is a
can calculate that from your risk
you have in a very simplified
have weighting factors for what's
two or three trains running versus

one and only one. And you use

your risk-informed approach.

racceptable amount of fiber loading
nat test to determine the pass/fail
cceptable amount of fiber loading
ht for each of those seven cases
draulic configuration of the sumps
r plant.

ssumed in your two-train case that

running, which is the best, in my
bn .
B running. B is partly shielded

C running looks worse to me because
st everything has to flow past C to
ou can still do that in a risk-

h. For
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configurations yQ

of fiber loading,

break size, wh
frequency.
probabilistically

then add to your
That would be a s

South
to the three sig
and all of that
template for the
to use this meth
world and the way
that submittals
with that.

And t

Because one of th

the single train

the two-train cals

limiting of the
think that B and
in terms of hydra
possible hydrauli
Howewv

numbers about hoy

24

11 would have an unacceptable amount
which translates to a particulate
ilch translates to a

particular

And you would have seven
weighted frequencies that you can
risk-informed acceptance criteria.
ystematic risk-informed approach.
Texas might be okay, if we get out
nificant figures of all the pounds
Hind of thing. If this is to be a
way future applicants who are going
pdology are going to approach the
that the staff is going to approach
I, personally, have real problems
hat's, that's where I was headed to.
e reasons I was so concerned about
case 1is it's not clear to me that
se that you selected is the most
Hhree possible two-train cases. I
C alone might be the most limiting
Ulics and fiber loading of the three
t configurations.

¢r, 1f I had

assurance of some

vy much can be generated for single
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train, vyou know,
results to give m
under the worst
probably still ha
your risk -- you
the LOCAs. So
other than the s
have all of the ¢
And 4
applicant who 1is
informed approac]
address the 1issu
combinations,
combination, look
is necessary for
criterion 1is cal
frequency with th
Someqg
fine, you've got
I'm d
MR. K
to comment on th
enumerated. Al
thal

combinations

South Texas Proje

alssign

25

I was sort of looking at those
¢ a little bit confidence that even
3f the three two-train cases you'd
Ve one train available, which meets
i PRA success criteria for most of
that's, that's one of the reasons,
rt of philosophical making sure you
pmbinations in place.

hat's sort of the process that any
going to use the simplified risk-
1 could address -- should use to
& . Systematically go through the
probabilities to each
at the amount of fiber loading that
guccess or failure -- whatever your
led -- and what is the associated
1t, that fiber loading?

ne who goes through that process,
Hhe process, you either win or lose.
Thanks.

bne, Mike.

HE: This is Ernie Kee. I just want

D]

2 kind of configurations that were

1d in truth there's many more

N what, what we might imagine at

tt, and probably at other plants.
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So, W
meeting a couple Y

all single train

26

e talked briefly about that at the
eeks ago. And I mentioned that not

cases are like you may imagine as

having one piece ¢gf equipment operating on one train.

You could have Hhe

running on three
high head,

So,
configurations wi
pattern, Reynold
situations that
complex problems)
possible trajecty
support with comj
transport in the
the different kin

And tf
with getting some
of these kind of
done and why we cd
tried to appeal g
kinds of decision

test for success 1

in core for like,

same combination of equipment

different trains, like a low head,

and comtainment spray each on a strainer.

each one of these kinds of

11 produce their own unique flow

5 numbers, you know, transport

turn into effectively infinitely

especially if you follow all the

ries that require some sort of
putational fluid dynamics for the
pool, so on and so forth, for all

is of cases you can imagine.

len a test -- we ran into this issue
kind of bounding test for each one
configurations. So what we have
11 it risk over deterministic is we
b prior understandings of how these
s have been made. And that is a
s typically performed. That's done

for example, in WCAP-16793.

And ip our sump case for the strainers we
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277

did a bounding teist in 2008 where we tried to throw

everything imagimable at the strainer to

head loss to ensu

to run with highe

increase
He that the equipment would continue

st flow rate we could come up with.

So wq| tried to bound, we tried to bound

in these cases,
performance I gue
we've very sure t
that we're asse
determined. And
at much higher le
has articulated i

CO-CH
then if I might ]
the risk analyst

But 9

that show one of

that tells me thd

single train oper
MR. K
I don't == I unde

of the matter is
that you should
criteria based or

that.

we tried to Dbound the worst

L

§s you could say. So we're ensured,
nat we could succeed with the levels
rting as being deterministically
we're very sure that we'll exceed
els for the reasons that Wes Schulz
n his response.
ATR CORRADINTI: Okay.

But, Ernie,

ust go back in. John is much more
than I am. I don't pretend to be.

ince we now have five calculations
the five calculations i1is a fail,
t 96 is not the go/no go number for
rtion. It's a lower value. So --
HE: Okay. This is Ernie Kee again.
rstand the question. And the truth
I'm kind of with you guys on this
not go back and reset your success
That,

some finding. I can accept

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

I Jjus
darn sure that 4
under a realisti
perspective we ng
a deterministic 1
is an input into
not correct, ther
look at it.

CO-CH
again, this is n
John, John tutorsg
can ask this quesg
think is going on|
single train open
the break point i
It's going to b-g
water, chemical
conservatively wh|

Conve
times out of 10,0
going to dominatg
probably be okay
aren't exactly ri

MR. K

what we call succq

28
£, what we can say is we're sure,
he single train case will succeed
And so from RoverD

1 conditions.

ed to, as you rightfully say, have

imit that is established. And that
this whole analysis. And 1if it's
you're right, then we have to re-

ATR CORRADINTI: Okay. Because,
ot the risk person talking. I -
d me before the meeting so that I
tion intelligently. But the way I
here is 4 out of 10,000 chances of
ating, but in those 4 out of 10,000
s not going to be what you assume.

a tad lower.

So that under any

loading that vyou refer to, 1it's

at's success or fail.
rsely, the thing that's the 9,996
D0 that are successful, that one is
o probably. And your numbers will
|- It's Jjust that these numbers
yht .

it's

EE: This 1s Ernie Kee. Yes,

Hss criteria in the PRA. And that's
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correct. If we r
looked at each o

fact we have done

we never see fail

CO-CH
Okay.

MR. H
that we, we have

the answer is. A
that we're okay.
pointed out, we 7
case more careful
terms of the £f1
materials that wqg
CO-CH
think I understan
John,
CO-CH
CO-CH
I think we're dons
members have a qu
CO-CH
for the staff's ]|

that, given this

independent calcy

29

Hn many thousands of simulations and
ne of those simulations, which in
in a realistic way, what we find 1is
Gre at the strainer, so.

ATR CORRADINI:

Yes, I understand.

(EE : Yes. So that's the case of
done that exercise. We know what
nd so we —-- that gives us confidence
But we needed, as the staff has
ieeded to look at this single train
ly than possibly we had looked at in
bow rate and the combinations of
111ld be on the strainer.

ATR CORRADINT:

Okay. I think, I

1 your response. I'm done asking.
are you done?

ATR STETKAR: Yes.

ATR CORRADINI: Any other members?
with question one, unless the other
¢stion.

ATR STETKAR: I would only mention
denefit so we get it on the record
ronversation, you know, you did the

lation using the -- for the break
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size 9.34 inches
That would also ¢

I dor
need to be to gens
need, but.

MR. C
pilot provided 1lsg
but also to the s

CO-CH

CO-CH

MR. F
from NRR.

I can
be 8 or somethin
point out that
sensitivity studi
that for single f
went to failure.

They
impact would be
increase the risk
met the acceptanc

CO-CH
C.J., that's -- m

inches?

30

br 6 inches or something like that.
hange a little bit over the break.
't know how much smaller it would

rate however fewer pounds they would

USUMANO: South Texas projects as a

ssons learned not only to industry

taff.

ATR STETKAR: Got you.

ATR CORRADINI: Yes?

ONG: Mr. Stetkar, this is C.J. Fong
just add, absolutely the 9.34 might

y like that. Don't know. I would

our consultant also ran number

rs, including one where we assumed
rain all breaks 2 inches or larger
did it for the,

you know, what the

on risk. And, of course, it does
on the sensitivity study but still
¢ guideline, so.

AIR STETKAR: Yes. But you said,

hke sure I understand —-- that was 2
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MR. F

CO-CH
would be a bad th
you know, somethi
not even a little

CO-CH

MEMBE
Skillman.

My qu
been accommodated
flow rates?

MR. S
calculated, you ]
the flow rate 1ig
system.

MEMBE
the question. On|

at 212 Fahrenhei

margin of 6.5 feet

not minimum.

I've
know what it's 141
it's like to have
of the building.

level may be to t

31
DNG: Yes, sir.

AIR STETKAR: Yeah, that clearly

1ng. We're probably talking about,

ng in the range of 8 to 9 inches, if

over 9.
ATR CORRADINTI: Okay. Dick?
R SKILLMAN: Yes. This 1is Dick

pstion is how has instrument error
both on the sump level and on the
CTHULZ: Instrument error, these are
levels based on volume. And

Kinow,

calculated -- well, based on the

R SKILLMAN: Here's why I'm asking
the last two cases of single train
MPSH

t you're showing NPH margin,

based on 8.3 if nominal sump level,

dealt with nominal sump levels. I
ke to have a LOCA, and I know what
so many feet of water on the floor

But I also know how sensitive that

he accuracy of that instrument.
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And s
NPSH available, {
know for certain
under those condi
212 single train
know that the ins
is accurate.

MR.
understand your (
levels. We're
measure that. Bu
and areas and equ

MEMBE
one more --

MR. S
any operator acti

MEMBE
understand how
building's about
feet and you're
may be surprised.

MR. S
Yeah, we considern
water level calcu

CO-CH

32

b when you claim you might have 8.3
hat might be a good number if you
that that instrument is accurate
Hions. So if you're going to peddle
ith 8.3 NPSH available, you need to
trument that's providing that level
Schulz. I

CHULZ : This 1is Wes

Uz

fjluestion. But that's at calculated

hot wusing any instrumentation to
t, again, it's just based on volumes
ipment things.

R SKILLMAN: I'm just going to make
[HULZ: I mean it's not a basis for
bn or anything like that.

R SKILLMAN:

Believe me, I

the system functions. If vyour

130 feet in diameter, if it's 129.6

1

Hssuming so many feet a level, you
That's all I'm saying.
This is Wes Schulz.

CHULZ: Okay.

ed that when we did our, you know,

lations.

ATR CORRADINTI: Okay. Any other
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questions on, an
the committee on

(No n

CO-CH
don't you guys g9

MR. K

CO-CH
Hang on.

John,
something or wait
know you had some
want to wait?

CO-CH
particularly have

CO-CH

CO-CH
I, you know, said
CO-CH
CO-CH
going to -- only t
so this is my own
any changes to th
are or not, as 1]
train path partia

the seven diffen

Y

1

[

4

1

4

4

4

4

v

4

]

[

Il

¢

ATR STETKAR:

ATR CORRADINTI:

ATIR STETKAR:

ATR CORRADINI:

ATR STETKAR:

33

other comments or questions from
rhe response for question one?
Psponse.)
ATR CORRADINTI: All right, why
on to guestion two, please.
FE: This is Ernie Kee. Sorry.
ATR CORRADINI: I'm sorry, Ernie.
did you want to ask the staff

till the end to ask the staff? I
questions of the staff. Or do you
Actually I didn't
any questions.

Okay.
On number one I think
everything I had to say.

All right.
Just, Jjust if you're
hing I, again a subcommittee meeting
-— consider if you're going to make
¢ SER, and I don't know whether you
said, I started down this single
ly because of the common atorics of

rnt combinations, but indeed more
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along the lines
particular two-tr
C, was indeed th
case.

So I
train informatior
they did for the
bounding for all
them that. It's
train case they ¢
three two-train ¢

And 1
the likelihood of
think if you're
think about that

MR.
whether we consid
on our conversat
sensitive to it w

CO-CH

CO-CH
to gquestion two.

Go ah

MR. K

On qu

34

f it wasn't clear to me that the
Ain case that they selected, A and

¢ hydraulically bounding two-train

was also trying to use the single
iy to give me confidence that what
qwo —- the two-train case is clearly
three-trains operating. I'll give
not clear that the particular two-
elected is bounding for all of the
ases.

ff it's not, then you get into what's

each combination. So I, as I said,

yoing to massage the SER, kind of
part of —-
JUSUMANO: And even if we don't,

dred it before, you know what, based

ilons here, we'll certainly be more

1th the follow-up plans.

ATR STETKAR: I get it. Thank you.

ATR CORRADINI: Okay. So go ahead

I'm sorry, I held you on that.

e¢ad, South Texas.
FE: This is Ernie Kee.
gstion two we were asked to, we, STP
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continuum model
between supplemen

SO we
case. We showe
obtain those fre
illustrated some
modeling behaved

And
there's any quest
on and just say
this response.

CO-CH
limit it to Memy
overtaking me.

CO-CH
addition is alway

CO-CH

CO-CH
Thanks.

It's
interesting phend
of pipe sizes. I

CO-CH

from the members?
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PDF decreased for

L

don why delta

case to single train operation

T two and three.

provided kind of a summary of that
d the equation that we solved to
quencies. And then in a table we
Jetails and discussion about why the
in that way.
I'11

[ guess just pause there if

jons about that. Otherwise I'll go
that the reason is as explained in
John.

ATR CORRADINTI: I'm going to

er Stetkar since I, the math was
AIR STETKAR: Multiplication and

$ difficult.

ATR CORRADINTI: I know.
ATIR STETKAR: ©No, I'm good, Ernie.
just interesting, you know, it's an

nenon because of your distribution
appreciate the math.

ATR CORRADINI: Any other questions
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(No 1

CO-CH

MR.
Texas Project.

If yo
response we sent
questions. But 4
three, we mainta
between 325 and /4
do have tech spec
point. The max
approximately 740

That

As f4g
a three low intadg
be operable, or hij
are required to Db
allowed to have g

Any q

CO-CH
Thanks, I appreci
why I asked all ¢
the answer.

CO-CH

say from our stan

36

¢sponse.)
ATR CORRADINI: Okay. On to three.
RICHARDS: Drew Richards, South

1 look at the last paragraph of the
you summarizes the response to your
\Ifter we get to mode four from mode
iin reactor coolant system pressure
00 pounds per square inch. And we
limits on pressurizer core this set
imum level of this set point 1is
pounds per square inch gauge.

inswers the pressure question.

r as required strains in operation,
t ejection plus two are required to
gh intact ejection plus two or three

¢ operable but only one of those is

breaker rack in.

Wlestions?
ATR STETKAR: No. I'm good.
ate that. I don't need to go into

f those questions. I'm happy with

ATR CORRADINI: Yes, I was going to

jpoint at least I thought it was an
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informational ong.

issue.
MR. R
CO-CH
been but there's
Okay.
I'm struggling ij
to characterize t
correct me, but t
the submittal ths
train -- and so I
it right -- if £
pound limit is n
calculation has t
might have uncer
chemicals and sa
we're still okay.
So my
you going to fix
MR. K
So wh
success criteria
is met. And we d

than what we've p

easily bound it.

16D)

4

\

b

,t

1

1

]

ICHARDS:

ATR CORRADINT:

1t?
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I didn't think there was an

Okay.

There could have
vasn't.

So let's take us back, since where
now what? Because now I'm going
1is and I'm going to let South Texas
ere is embodied in this an error in
L has to be fixed. Because single
wrote it down, so I think I've got
r a single train operation the 96
bt the right limit, or a bounding
b be done that says given the limit

rainty in it because of a lot of

rurated water and low sump level,

question to South Texas is, how are
Or bound it or something?

FE: This is Ernie Kee.

it we need to be able to say is the
s —-—- or where that success criteria
n't have any more information than,
we could

rovided. So you're right,

We have in our application the
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almost insignifig
you could look af

Or ws
case criteria

conditions would

case.

I wil

indeed bounded b
bounded by the
assumption you t3
are with that thi
to say on that wi
single train.

MR. M
Mike Murray.

I wo
answer. Because
that gap just now
to close that gap

CO-CH
me, this is a sin
is I think vyou
fuzziness in why

single train op¢
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y for single train operation 1is
ant to our, to our conclusions. SO
it as a bound.

could agree that the single train
iould be

different than -- the

be different than for the two-train

1 say that the two-train case 1is
y the -- the three-train case is

two-train case no matter what

ke on. But I don't know where we
nking. And maybe Wes has some more
1h regard to the success criteria on
URRAY : So, Dr. Corradini, this is
11d suggest that we owe you that
I don't want to say how to close
till we think through the best way
ATR CORRADINT: Okay. And so let
Jle member's opinion, but my opinion
juys are okay. You Jjust, there's
you're okay and how you're okay for

ration and how it fits into your
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calculation. Tha
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more generic, whi

others —-- this 13

correct me -- 1is
using this approal
in all the possi
how you did it, i

be properly corre

got to look at it

it.
And
okay. But that's
MR. H
I gue

two-train plant
ours. They don'
same.

CO-CH
honest and on the
else but you guys

MR. H

CO-CH
the pilot. So I

the pilot made

39
t's my way of thinking about it.

ink Member Stetkar's comments are
llch is if this approach is used by
my interpretation; I'm sure he'll
that if others are going to start
th we have to be much more rigorous
pilities. But for your case under
t just seems to me this has got to
And staff has

rted and documented.

and make sure they're kosher with

nhen I have a feeling you're still
just a feeling.

ARRISON: This is Wayne Harrison.
$s I would say that probably for the
ftheir complexity is much less than
t, they don't have this quite the
ATR CORRADINT:

Right. But to be

record, I don't care about anybody

You're in front of us.

ARRISON: I understand.

ATR CORRADINTI: Even though you're

want to make sure I understand how

it through the hurdles and the
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obstacles. And
operation is a bi
So, S
how to unfuzzy if
and make sure the
MR. K
This
well. We have a
plants, I know so
individual spray
wouldn't arise ng
CO-CH
MR. N
Murray —-- so what
approach for res

that with the ¢

feedback to ACRS.

MR. K
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this one piece on single train
t fuzzy.

pmehow you guys have got to decide
and then let the staff look at it
y're okay with it.

FE: This is Ernie Kee.

is a little bit unique to STP as
common spray header. I think most
me plants,

let me not say most, have

headers for each pump, so this

rmally. Yes.

ATR STETKAR: Okay.
URRAY : So we'll -- this is Mike
we'll do is we'll put together our

jlution of this question and share

roject manager Lisa, as well as

E Okay. I'm going to turn to

the staff becauss
maybe a bit too m

anything at this

MR. C
in first. If not
MR. H

don't think we hi

8 I kind of took the controls here
tich. So does the staff want to say

point or are they happy?

USUMANO: Unless C.J. wants to jump
but --
DNG : I think we're satisfied. I

iwe any additional comments at this
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time.

MR.

don't think we'vdg

the outcome of ou

this could have.

to your questiong.

know, as Lisa feeq

to get this on th

And i

CO-CH
things.

MR. (

they want to sen
we've already rey
it, if we feel we
we don't, we prg
knowing this 1is

identified, qguant]

forward to the ot

CO-CH

MR. (
you guys, that's

CO-CH
Shack 1is finally

walking his dog
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NUSUMANO : Yeah, and I agree. I
heard anything that would change
n decision based on the small impact
They did provide written responses

We'll engage with them as, you

ls is appropriate to figure out how

¢ docket, i1f it's not already.

f this is --
ATR CORRADINTI: Or additional
USUMANO: If this or anything else

d us is already on the docket and
riewed it internally and considered
need to change the SE, we will. If
bably won't. But I'm Jjust happy
djn the docket. The error has been
1fied. And we're aware of it going

her plants.

ATR CORRADINI: Okay.
USUMANO : If that's acceptable to
how I'd like to proceed.

ATR CORRADINI: So I know that Dr.
on the 1line because he was off

dr mowing the lawn or I don't know
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what.
So, D
since you at lea
this last hour.
MR.
summary. So I hal

CO-CH

Well, let me put

of things would s

this? Did I app
you heard me summ
MR. S
What I didn't hed
really going on i
was the actual te
I can't say anyth
CO-CH
Well, with all d
later but not now
MEMBE
CO-CH
wonderful transcr
MR. S

the transcript be

CO-CH
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r. Shack, do you have any comments

L

4t have been listening for part of

PHACK : I heard the wvery last
Ve no comment.
ATR CORRADINI: Do you think --

you on the spot, Bill. What sorts

atisfy you about trying to clarify
roximately get it right as to what
arizing?

HACK: I heard what you summarized.
\Ir was the explanation for what was

n those single train tests and what

5t criteria. I missed all that. So

ing.

ATR CORRADINT: Okay. All right.

le respect, we'll repeat it to you

R BLEY: We'll have the transcript.

ATR CORRADINI: Yeah, there's a

ipt coming your way. Okay.

HACK: I'm looking forward to seeing

rause the response was confusing.

AIR CORRADINI:
NEAL R. GROSS

Okay. Okay. Let

COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

1323 RHODE ISLAND AVE., N.W.

WASHINGTON, D.C. 20005-3701 (202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

me now go to publ
don't think, is {

wants to make a ¢
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ic comments. So could we get -- I
here anybody in the room that has,

bmment ?

(No rj¢sponse.)

CO-CHAIR CORRADINT:

we get the phone

can have.

Are thiére comments available?

Hearing none, can

line open, Therone, and see if we

Is anybody

online from the piblic that wants to make a comment?

MR. [(ANDE:

Enercon. I would
CO-CH!
MR. S|4

good discussion alfl

single train case¢

is, 1f you did N

failure of Jjust

not the high head

So 1t seems to me

actually go to cq|

CO-CHj{

Take note of thatq.

South Texas will [
Any Jt
(No 14

CO-CHJ

This 1s Tim Sande from
like to make a comment.
NTR CORRADINI: Go ahead.

ANDE: Yeah. So I thought it was a
bout the CS pump failure looking at
S. But my question or my comment
ave that failure that would be a
the containment spray function and
or low head safety injection pump.
like that particular case wouldn't
re damage.

ATR CORRADINTI:

Okay. All right.

Thank you wvery much. I'm sure

velcome that differentiation.

rher comments from the phone line?
Psponse.)
ANTR CORRADINI: Okay. Hearing
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none, let's closeg
Let's
comments because
arrange for the f
Membe
MEMBE
CO-CH
MEMBE
Thank you.
CO-CH
MEMBE
Thank you.
CO-CH
Stetkar; he's had
MEMBE]
CO-CH
MEMBE]
CO-CH
Member Stetkar.
CO-CH
disenfranchised 4
No, I don't have
CO-CH
at least discuss

think we have an
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the public phone line.

go around to the members if we have
I want to get to how we're going to
11l committee meeting in two weeks.
r Ballinger?

R BALLINGER: No comment.

AIR CORRADINI: Member Skillman?

R SKILLMAN: No further comment.

ATR CORRADINI: Bley?

R BLEY: No further comments.

ATR CORRADINT: I'm skipping
enough. Jose?

R MARCH-LEUBA: No comment.
ATR CORRADINTI: Joy.
R REMPE : I have no comment.

ATR CORRADINI: All right. Back to

ATR STETKAR: I feel
nd honored that you'd let me speak.
ainything more to say.

ATR CORRADINI: Okay. So, so let's
for the full committee meeting. I

dxtra fun session arranged. I think
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sides at the full

want to organize

My s

suggestion, I 1lo
I'd kind of appo
that weren't at
this fun for many
maybe subdivide
somewhat of a bac
problem, the gen
loads and associg
the in-vessel ang
can kind of march
And
have,

Jjust to pi

three hours duril

lleave ample time,
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i| a couple hours, I think we have a

| a couple hours, two-and-a-half,
me to go through this with the other
¢ I don't think even at the last
jlad a majority of the members, and
want to learn about this.

ld hope that South Texas would get
ilon of their calculations to the
review it and we can hear from both
committee about this, however you
1t.

lggestion is, and this is Jjust a
dk for the members to chime in, is
rtion it since we have new members
he subcommittee nor were having all
| many, many, many, many years, that
the full committee meeting into
kground of what's going on with the
then how the strainer

eric issue,

\ted analyses were done, as well as
Ilyses, somewhat equally done so we
through it.

and assuming we
rk some numbers,

assuming we have

g the full committee, leave ample
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the three hours,
ask questions.
Beyon
50/50. I'd assum
percent, discussi
Otherwise I think
CO-CH
Stetkar for the
line, despite the
had about the sing
don't react -- doj
it but don't over
the full commit
important that {
basic process thg
CO-CH
CO-CH
paramount. The n
whether or not vy
conditions are,
benefit of the fu
CO-CH
just my own persol

did a service to
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bn, a good half an hour at least of
so that the committee members can
1, 1in other words, don't assume
¢ 40/60 in terms of presentation 40
n 60 percent in the available time.
we're going to get rushed.

ATR STETKAR: And again, this is
denefit of people out on the phone
kind of animated discussions we've
fle train case and the numbers there,
1't overreact to that. Don't ignore
Because, as Mike said,

Heact to 1it.

tee membership, it's much more

he full committee understands the
t was used in this submittal.

ATR CORRADINI: Right.

AIR STETKAR: And that's, that's

ywances of this single train case and
bu may pass or fail under certain
dAre that, they're nuances, for the
11 committee.

And this is

ATR CORRADINI: Right.

lal comment. I personally think STP

doing this as the pilot plant for
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aside, I apprecia
for what they've
So th
full committee m
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MEMBE
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MEMBE
make sure. I woy
CO-CH

know what happens

that will happen.

I'm s

the next day or {
CO-CH
because --
MS. K
CO-CH
And I

1
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I
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I

4

1

1

4

1
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11 our

1d, too,

ATR CORRADINTI:

ATR CORRADINTI:

47
do think their general approach to
hing and useful.
criticisms and questions
e South Texas, and I thank the staff
lone.
it 's how I'd suggest organizing the
Other members'

reting. comments?

R REMPE: I have a question. Are

resolution from South Texas to come

1l committee meeting?

ATR CORRADINI: I am.

R REMPE: Okay. Just wanted to
but I didn't hear that.

Well, I mean I never
in the next day, but I'm expecting
FGNER: This is Lisa Regner.

hre they'll give us the schedule in

VO .
AIR CORRADINI: Okay. Okay,
KGNER: And I can pass that on.

Okay, that's fine.

want to make all attempts to try to
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to react to

And |so that's going to be depending on

what I hear from [@ll of this. Okay?

Okay.|| All right, with that, I think we

can adjourn the sjibcommittee meeting.

(Wherjeupon, at 11:39

subcommittee was |adjourned.)
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Question #1: For single train operation, what is the NPSH margin with full flow from the CSS and ECCS

pumps?

Response: For two train operation the total strainer flow per sump is 7020 gpm (LHSI pump 2800; HHSI
pump 1620; and CS pump 2600). The July 2008 strainer head loss test was based on a total flow of 7020
gpm per sump. For single train operation, the CS pump flow is higher, which yields a total strainer flow
for the sump of 7220 gpm (LHSI pump 2800; HHSI pump 1620; and CS pump 2800).

This table is from Supplement 2 August 2015 (Page 63 of 95 in Attachment 1-2) and shows results for the
two train case. The sump temperature of 212°F for the CS pump has the smallest difference between the
NPSH Margin and the Total Strainer Head Loss of all the pumps. Rows have been added for the single
train case for this temperature.

Containment Spray Pump
Sump Temperature, °F NPSH Required, ft NPSH Available, ft NPSH Margin, ft Total Strainer
Head Loss, ft
267 1.4 7.2 5.8 3.8
Start of Recirculation
24 minutes
226 1.4 7.2 5.8 4.6
Hot Leg Switchover
5.5 hours
215 1.4 7.2 5.8 5.0
212 1.4 7.2 5.8 5.1
AEAAAKK AR A A A A AR A AR A AR AR A AR A A A A A AR A AR AR A AR AR AR A AR AR AR AR A AR A AR A AR AR A AR A A AR A AAAAA AR A A A A A AR A AAAAAAK
Single Train 1.6 6.6 5.0 54
212 Not OK
Uses all chemicals
Single Train 1.6 6.6 5.0 2.7
212 OK if use no
chemicals
Single Train 1.6 6.6 5.0 4.1
212 OK if use half
chemicals
Single Train 1.6 8.3 if use nominal 6.5 5.4
212 sump level not min OK using all
chemicals
Single Train 1.6 8.3 if use nominal 6.5 2.7
212 sump level not min OK using no
chemicals
210 1.4 8.4 7.0 51
206 1.4 10.8 94 5.2
200 1.4 15.1 13.7 5.4
190 1.4 19.8 18.4 5.8
171 1.4 27.6 26.2 6.5
24 hours
128 1.4 36.7 35.3 9.2
30 days




As shown in the table, the single train case gives an unacceptable result if 100% of the maximum chemical
debris loading is used. This is most conservative since STP specific testing shows that chemical effects
have a small impact. This is discussed on Page 74 of the Staff’s draft SE:

“Subsequent to the July 2008 strainer head loss testing and corresponding chemical effects
evaluation, the licensee also performed extensive additional chemical head loss experiments
(CHLEs) at the University of New Mexico in support of the risk-informed resolution approach that
was eventually superseded by the current RoverD approach. Although the NRC staff is not relying
on the CHLE test results, the CHLE suite of tests provides additional evidence that the STP
plant-specific chemical effects would be much less severe than those simulated in the 2008
strainer testing.”

For the single train case, the NPSH results are acceptable if only half of the maximum chemical debris
loading is assumed as shown in the table.

Another conservatism of the NPSH evaluation is using the worst case minimum calculated sump water
level. The post-LOCA water level ranges from 38 inches off the floor to 79 inches. As shown in the Table,
the use of a nominal water level between the minimum and maximum values would increase the NPSH
Margin value so that this would be acceptable even if the maximum chemical debris loading is used.

So for the single train case, it is appropriate to use a chemical debris load smaller than the maximum or
to use the nominal sump water level. Either one of these considerations gives an acceptable result.



Question #2:

Can STP explain the reason why the delta CDF decreased for continuum model (Case 2
single train operation) between Supp. #2 and #37?

STP Response
The ACDF values are reported correctly and the behavior accurately follows the
methodology provided in the STP applications from 2015 and 2016, ML15246A127,
(Supplement 2 to the STP application), and ML16302A015 (Supplement 3 to the STP
application), as described in Attachment 1-3, Section 4 LOCA Frequencies (both
Supplements). As shown in the STP application, frequencies are allocated according to
the equations shown, (3) and (4),

f(pgmat

F(Dismall) — 7

, (3) from Supplement 3,
Cat(D§™m*h)

NP 1
b = z z F(D_small) (4) from Supplement 3,
i )

n=1ieR,

that involve discrete pipe sizes. The change in D™ from Supplement 2 to
Supplement 3 brought in a different pipe size (weld category.) A detailed inspection of
intermediate results is provided in the following.

28+0=28

28420 = 48

2I8+20+16 = 64

28+20+16+10 = T4

28+2(H 16+ 10+131 = 205

28 welds in 317 pipe 20welds in 29™ pipe 16 welds in 27.5" pipe 10 welds in 12,8147 pipe 131 welds in 10,1267 pipe

Figure 1. A graphical representation of the categories (TWcaroi™")) in STP Class 1 pipes
showing the categories above the smallest Di*™ = 9.34” (Supplement 3).

29"
3"

7.5

12.5°4

10,126

Because pipe sizes are built in discontinuous diameters, the potential for a break at any
size will inherently reflect this discontinuity. Figure 1 is an illustration of how the
Cat(D#") are formulated for the extent of break sizes relevant to the Case 2 results.



Table 1 summarizes all the Class 1 weld sizes and counts in the STP RCS and connected
systems considered in the RoverD analysis.

Table 1. Weld size and count summary

Weld Diameter Count of welds Total Welds in Categories
Largest pipe in STP =31
31 28 28
29 20 48
27.5 16 64
12.814 10 74
10.126 131 205
8.5 30 Smallest D™ = 9.34
6.813 54
5.187 88
3.438 90
2.624 26
2.125 6
1.687 85
1.338 9
0.815 3
0.612 32

Table 2 below implements (3) and (4) in Supplement 2 and Supplement 3 as an
illustration of the behavior of the Single Train operation case (Case 2). Table 2 is created
from a spreadsheet to show the primary inputs used to arrive at the results. As shown in
the table, f(Di*™") behaves as expected according to the break size reductions going
from Supplement 2 to Supplement 3. That is, f(Di™") increases in an expected way
between Supplements 2 and 3. Observe the first entry for example that goes from break
size 9.55 down to break size 9.34, f(9.55) = 1.09E-06 and f(9.34) = 1.136E-06. These
numbers can be looked up directly from the mean values in Section 4, Table 6, that are
values taken from Table 19 in NUREG 1829. Implementing (4) (Attachment 1-3 Section
4.1 in the STP applications) for the same entries produces F(9.55) = 5.32E-09
(Supplement 2) and F(9.55) = 5.52E-09 (Supplement 3) as expected.

Now for example look at the 10" entry in the table, one of thirteen similar examples.
Observe the break size goes from 10.17 down to 9.76 from Supplement 2 to
Supplement 3 and therefore the category changes to pipes having diameter less than
10.126 (and greater than 8.5). f(10.17) = 9.66E-07 and f(9.76) = 1.05E-06 in the
expected way. However, note the Weld Count increases from 74 (Supplement 2) to 205
(Supplement 3). As a consequence, (4) results in evaluations of F(10.17) = 1.31E-08
(Supplement 2) and F(9.76) = 5.31E-09 (Supplement 3).

When the Supplement 2 entries in the table below for F(Di*™") are summed as shown
in the STP application, Section 4.1, the sum yields 6.18E-07 (as given in Table 9, Mean



Value, Continuum Model, Geometric Mean). Similarly, when added, the Supplement 3
F(Di*™") values yield 5.9E-07 as given in the STP application, Table 9.

Table 2. Detailed inputs for calculating the frequency according to RUFF

Supplement 2 Supplement 3
Entry Break Location sl Weld — J— p Weld — —
Count Count

1 16-RC-1412-NSS-8 9.55 205 1.09E-06 5.32E-09 9.34 205 1.13E-06  5.52E-09
2 31-RC-1102-NSS-1.1 9.89 205 1.02E-06  4.99E-09 9.56 205 1.09E-06 5.31E-09
3 31-RC-1102-NSS-RSG-1A-ON-SE 9.89 205 1.02E-06  4.99E-09 9.56 205 1.09e-06  5.31E-09
4 31-RC-1202-NSS-1.1 9.96 205 1.01E-06  4.92E-09 9.65 205 1.07E-06  5.22E-09
5  31-RC-1202-NSS-RSG-1B-ON-SE 9.96 205 1.01E-06  4.92E-09 9.65 205 1.07E-06  5.22E-09
6  31-RC-1302-NSS-RSG-1C-ON-SE 9.98 205 1.00E-06  4.90E-09 9.7 205 1.06E-06 5.17E-09
7 12-RC-1221-BB1-11 10.016 205 9.97E-07 4.86E-09 9.72 205 1.06E-06 5.15E-09
8 12-RC-1221-BB1-9 10.016 205 9.97E-07  4.86E-09 9.72 205 1.06E-06  5.15E-09
9 12-RC-1125-BB1-9 10.036 205 9.93E-07  4.84E-09 9.75 205 1.05E-06  5.12E-09
10 29-RC-1101-NSS-RSG-1A-IN-SE 10.17 74 9.66E-07 1.31E-08 9.76 205 1.05E-06 5.11E-09
11  29-RC-1101-NSS-5.1 10.18 74 9.64E-07  1.30E-08 9.78 205 1.04E-06 5.09E-09
12 29-RC-1401-NSS-3 10.12 205 9.76E-07 4.76E-09 9.81 205 1.04E-06 5.06E-09
13 12-SI-1315-BB1-8 10.126 205 9.75E-07 4.76E-09 9.84 205 1.03E-06  5.03E-09
14 29-RC-1301-NSS-4 10.1 205 9.80E-07  4.78E-09 9.84 205 1.03E-06  5.03E-09
15 12-RC-1322-BB1-1 10.126 205 9.75E-07 4.76E-09 9.9 205 1.02E-06  4.98E-09
16 29-RC-1101-NSS-4 10.16 74 9.68E-07  1.31E-08 9.9 205 1.02E-06 4.98E-09
17  31-RC-1302-NSS-1.1 10.21 74 9.58E-07  1.29E-08 9.9 205 1.02E-06 4.98E-09
18 29-RC-1301-NSS-5.1 10.23 74 9.54E-07  1.29E-08 9.92 205 1.02E-06 4.96E-09
19  29-RC-1301-RSG-1C-IN-SE 10.22 74 9.56E-07  1.29E-08 9.92 205 1.02E-06 4.96E-09
20 12-RC-1322-BB1-1A 10.126 205 9.75E-07  4.76E-09 9.93 205 1.01E-06  4.95E-09
21 12-RC-1125-BB1-11 10.126 205 9.75E-07 4.76E-09 9.94 205 1.01E-06  4.94E-09
22  29-RC-1201-NSS-4 10.19 74 9.62E-07  1.30E-08 9.94 205 1.01E-06 4.94E-09
23 29-RC-1201-NSS-5.1 10.3 74 9.40E-07  1.27E-08 9.99 205 1.00E-06 4.89E-09
24  29-RC-1201-RSG-1B-IN-SE 10.29 74 9.42E-07  1.27E-08 9.99 205 1.00E-06 4.89E-09
25 31-RC-1202-NSS-2 10.29 74 9.42E-07  1.27E-08 9.99 205 1.00E-06 4.89E-09
26  12-RC-1125-BB1-10 10.126 205 9.75E-07  4.76E-09 10.006 205 9.99E-07 4.87E-09
27 12-RC-1221-BB1-12 10.126 205 9.75E-07 4.76E-09 10.016 205 9.97E-07 4.86E-09
28  29-RC-1401-NSS-RSG-1D-IN-SE 10.39 74 9.22E-07  1.25E-08  10.03 205 9.94E-07 4.85E-09
29  29-RC-1401-NSS-4.1 10.4 74 9.20E-07  1.24E-08  10.04 205 9.92E-07 4.84E-09
30 12-RC-1322-BB1-2 10.126 205 9.75E-07 4.76E-09 10.066 205 9.87E-07 4.81E-09
31 31-RC-1102-NSS-2 10.34 74 9.32E-07  1.26E-08  10.07 205 9.86E-07 4.81E-09
32 12-RC-1221-BB1-10 10.126 205 9.75E-07  4.76E-09 10.106 205 9.79E-07 4.77E-09
33 12-RC-1112-BB1-1 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
34  12-RC-1125-BB1-12 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
35 12-RC-1125-BB1-13 10.126 205 9.75E-07  4.76E-09 10.126 205 9.75E-07  4.76E-09
36 12-RC-1125-BB1-8 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
37 12-RC-1221-BB1-13 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
38 12-RC-1221-BB1-14 10.126 205 9.75E-07  4.76E-09 10.126 205 9.75E-07  4.76E-09
39 12-RC-1322-BB1-3 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09



Break Location

Supplement 2

Supplement 3

Entry pjsmal (\:Aéil:t f(DEma) F(Dmal) D;mal (\:Aéil:t f(Dma) F(Dm!)
40 12-RC-1322-BB1-4 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
41  12-SI-1315-BB1-10 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
42 12-SI-1315-BB1-7 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
43 12-SI-1315-BB1-9 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
44 29-RC-1101-NSS-3 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
45  29-RC-1201-NSS-3 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
46  29-RC-1301-NSS-3 10.126 205 9.75E-07 4.76E-09 10.126 205 9.75E-07 4.76E-09
47  31-RC-1302-NSS-2 10.39 74 9.22E-07 1.25E-08 10.14 74  9.72E-07 1.31E-08
48  31-RC-1402-NSS-1.1 10.57 74  8.86E-07 1.20E-08 10.22 74  9.56E-07 1.29E-08
49  31-RC-1402-NSS-RSG-1D-ON-SE 10.57 74  8.86E-07 1.20E-08 10.22 74  9.56E-07 1.29E-08
50 16-RC-1412-NSS-7 10.74 74  8.52E-07 1.15E-08 10.41 74  9.18E-07 1.24E-08
51 31-RC-1402-NSS-2 10.83 74  8.34E-07 1.13E-08 10.54 74  8.92E-07 1.21E-08
52 16-RC-1412-NSS-9 10.97 74  8.06E-07 1.09E-08 10.69 74  8.62E-07 1.16E-08
53  29-RC-1401-NSS-2 10.98 74  8.04E-07 1.09E-08 10.7 74  8.60E-07 1.16E-08
54  16-RC-1412-NSS-6 11.04 74 7.92E-07 1.07E-08 10.74 74  8.52E-07 1.15E-08
55  31-RC-1202-NSS-8 11.33 74 7.34E-07 9.92E-09 10.88 74  8.24E-07 1.11E-08
56  27.5-RC-1303-NSS-1 11.18 74 7.64E-07 1.03E-08 10.91 74  8.18E-07 1.11E-08
57  27.5-RC-1203-NSS-1 11.18 74 7.64E-07 1.03E-08 10.93 74  8.14E-07 1.10E-08
58  27.5-RC-1103-NSS-1 11.27 74 7.46E-07 1.01E-08 10.99 74  8.02E-07 1.08E-08
59  31-RC-1202-NSS-4 11.22 74 7.56E-07 1.02E-08 11 74  8.00E-07 1.08E-08
60 31-RC-1102-NSS-8 11.53 74  6.94E-07 9.38E-09 11.09 74  7.82E-07 1.06E-08
61 31-RC-1102-NSS-4 11.34 74 7.32E-07 9.89E-09 11.1 74  7.80E-07 1.05E-08
62  31-RC-1302-NSS-4 11.4 74 7.20E-07 9.73E-09 11.17 74  7.66E-07 1.04E-08
63  31-RC-1302-NSS-8 11.75 74  6.50E-07 8.78E-09 11.28 74  7.44E-07 1.01E-08
64  31-RC-1202-NSS-3 11.57 74  6.86E-07 9.27E-09 11.31 74  7.38E-07 9.97E-09
65  31-RC-1102-NSS-3 11.64 74  6.72E-07 9.08E-09 11.37 74  7.26E-07 9.81E-09
66  31-RC-1302-NSS-3 11.61 74  6.78E-07 9.16E-09 11.38 74  7.24E-07 9.78E-09
67  31-RC-1202-NSS-9 12 74  6.00E-07 8.11E-09 11.48 74  7.04E-07 9.51E-09
68  31-RC-1102-NSS-9 11.98 74  6.04E-07 8.16E-09 11.49 74  7.02E-07 9.49E-09
69  31-RC-1302-NSS-9 12.17 74  5.66E-07 7.65E-09 11.67 74  6.66E-07 9.00E-09
70  16-RC-1412-NSS-5 12.334 74  5.33E-07 7.21E-09 11.96 74  6.08E-07 8.22E-09
71  27.5-RC-1403-NSS-1 12.41 74  5.18E-07 7.00E-09 12.07 74  5.86E-07 7.92E-09
72 31-RC-1402-NSS-3 12.54 74 4.92E-07 6.65E-09 12.21 74  5.58E-07 7.54E-09
73 31-RC-1402-NSS-4 12.62 74 4.76E-07 6.43E-09 12.35 74  5.30E-07 7.16E-09
74  31-RC-1402-NSS-8 13.46 64  3.08E-07 4.81E-09 13.01 64 3.98E-07 6.22E-09
75  31-RC-1402-NSS-9 14.17 64  1.98E-07 3.10E-09 13.7 64  2.60E-07 4.06E-09
76  29-RC-1101-NSS-1 24.38 64  9.56E-08 1.49E-09 15.95 64  1.80E-07 2.82E-09
77  29-RC-1101-NSS-RPV1-N1ASE 24.55 64  9.39E-08 1.47E-09 15.95 64  1.80E-07 2.82E-09
78  29-RC-1201-NSS-1 24.78 64  9.16E-08 1.43E-09 15.95 64  1.80E-07 2.82E-09
79  29-RC-1201-RPV1-N1BSE 24.87 64  9.07E-08 1.42E-09 15.95 64  1.80E-07 2.82E-09
80  29-RC-1301-NSS-1 24.4 64  9.54E-08 1.49E-09 15.95 64  1.80E-07 2.82E-09
81  29-RC-1301-RPV1-N1CSE 24.51 64  9.43E-08 1.47E-09 15.95 64  1.80E-07 2.82E-09
82  29-RC-1401-NSS-1 24.23 64  9.71E-08 1.52E-09 15.95 64  1.80E-07 2.82E-09




Break Location

Supplement 2

Supplement 3

Entry pjsmal (\:IZEI:t f(DEma) F(Dmal) D;mal (\:IZEI:t f(Dma) F(Dm!)
83  29-RC-1401-NSS-RPV1-N1DSE 24.28 64  9.66E-08 1.51E-09 15.95 64  1.80E-07 2.82E-09
84  27.5-RC-1103-NSS-RPV1-N2ASE 23.6 64  1.03E-07 1.62E-09 22.57 64 1.14E-07 1.78E-09
85  27.5-RC-1203-NSS-5 23.66 64  1.03E-07 1.61E-09 22.61 64 1.13E-07 1.77E-09
86  27.5-RC-1203-NSS-RPV1-N2BSE 23.73 64  1.02E-07 1.60E-09 22.68 64 1.13E-07 1.76E-09
87  27.5-RC-1203-NSS-4 26.34 64  7.59E-08 1.19E-09 24.65 64  9.29E-08 1.45E-09
88  27.5-RC-1103-NSS-6 26.68 64  7.25E-08 1.13E-09 24.94 64  9.00E-08 1.41E-09
89  27.5-RC-1103-NSS-7 27.26 64  6.66E-08 1.04E-09 25.41 64  8.52E-08 1.33E-09
90 27.5-RC-1303-NSS-RPV1-N2CSE 27.5 64  6.42E-08 1.00E-09 26.78 64  7.14E-08 1.12E-09
91  27.5-RC-1303-NSS-6 27.5 64  6.42E-08 1.00E-09 26.82 64  7.10E-08 1.11E-09
92  27.5-RC-1303-NSS-5 27.5 64  6.42E-08 1.00E-09 27.5 64  6.42E-08 1.00E-09
93  27.5-RC-1403-NSS-5 27.5 64  6.42E-08 1.00E-09 27.5 64  6.42E-08 1.00E-09
94  27.5-RC-1403-NSS-6 27.5 64  6.42E-08 1.00E-09 27.5 64  6.42E-08 1.00E-09
95  27.5-RC-1403-NSS-RPV1-N2DSE 27.5 64  6.42E-08 1.00E-09 27.5 64  6.42E-08 1.00E-09
96 12-RC-1212-BB1-1 10.126 205 9.75E-07 4.76E-09
97 12-RC-1221-BB1-8 10.126 205 9.75E-07 4.76E-09
98 12-RC-1312-BB1-1 10.126 205 9.75E-07 4.76E-09
99 12-RC-1312-BB1-8 10.126 205 9.75E-07 4.76E-09

100 16-RC-1412-NSS-1 12.814 74 4.37E-07 5.91E-09
101  16-RC-1412-NSS-PRZ-1-N1-SE 12.814 74 4.37E-07 5.91E-09




Question #3: For the Tech. Specs. modifications, what is the Pressure coming out of Mode 3 into Mode
4 and the required number of trains needed in operation ?

During a normal plant cooldown, Mode 4 is reached when 2 of 4 Reactor Coolant System (RCS) average
temperature indications are less than 350°F. Prior to entering Mode 4, the Cold Overpressure Mitigation
System (COMS) is armed which sets the lift settings of the two pressurizer PORVs to within the limits
established in Technical Specification 3.4.9.3 (Overpressure Protection Systems). At 350°F, the maximum
allowable pressurizer PORV lift setpoint is approximately 740 psig; procedurally the pressurizer PORV lift
setpoints are 730 psig and 660 psig at 350°F.

Shortly after entering Mode 4:

e non-ECCS sources of high pressure injection (i.e., charging pumps) are racked out to comply with
Technical Specification 3.4.9.3 — one centrifugal charging pump remains in service for RCS
inventory and reactivity control;

e two (of three) High Head Safety Injection (HHSI) pumps are racked out to comply with Technical
Specification 3.5.3.1 (ECCS Subsystems — T,y Less Than 350°F); other than its breaker being
racked out, one of these two HHSI pumps must remain Operable. The third HHSI pump shall be
Operable with its breaker racked in; and

e two (of three) Low Head Safety Injection pumps shall remain Operable to comply with Technical
Specification 3.5.3.1.

Also, just after Mode 4 is entered, when RCS temperature is between 330°F and 349°F, RCS pressure is
lowered to between 325 psig and 350 psig and one train of Residual Heat Removal (RHR) is placed into
service. After available RHR train suction valves have been opened, RCS pressure is maintained between
325 psig and 400 psig.

In summary, RCS pressure is maintained between 325 and 400 psig in Mode 4 after RHR is placed into
service. To mitigate an overpressurization event, the maximum allowable pressurizer PORV lift setpoints
are approximately 740 psig. Per Technical Specifications, two (of three) LHSI pumps are required to be
Operable and two (of three) HHSI pumps are required to be Operable (but only one HHSI pump is
allowed to have its breaker racked in).
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