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d for the first line were published
the NRC website.
1imize disturbance, the public line
e listen only mode. Before closing
ill open the public bridge line to
inity for members of the public to
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and technical specifications.
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the last meeting. But that's

to make sure that when we come in
ys are sufficiently ripe.
ith that, I complete my remarks.
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REMPE : Yes, and there's no plan
(NUM : No.
rLEAN: So, back to Chapter Three.

e want to go over 1s the facility

gement.

main production facility is

story building at grade. It has
and trenches that go below grade.
ated —— all the safety-related areas
thick concrete walls and roof.

consists of a

seismic boundary

vall substructure as well as a

'he substructure walls are at least
And that's mainly grouping by

as soil loading.

and roof

superstructure walls

least two feet thick. And that's

7 tornado missiles and aircraft
are adjacent seismic II/I areas in
ey have a concrete mat foundation

y the seismic boundary by a seismic

e's no loading transmitted from the
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1s is a plan view of the inside of
U can see the safety-related areas

rhick concrete walls. The main area

ra below. The areas to the left and
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R SKILLMAN: John, let me ask this

When we're doing the reviews of the

ng at sliding and overturning and

CLEAN : Um-hum.

R SKILLMAN: What consideration has

ilding and overturning and buoyancy

cLEAN: So there was a sliding and

sis done. The -- all the paint

that sliding.
Verturning, it's really just a one
at's pretty wide. So, it has a lot
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hen buoyancy, the flood level is
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wer ASCE 7-05.
ornado loading, 1it's designed for
suction and missiles. The maximum
1s 230 miles an hour converted to
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Uction is a differential pressure of
y Guide 1.76. Applied as an outward
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ocad combinations are evaluated per
on 3.3.2.
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verted to a 100-year snow load per

the rain load is not considered due
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dad.
R BALLINGER: I have a -- I had
t out. It's very confusing. Okay,

lg issue, especially the snow plus

I live, last winter, we had five

then rain. And we had ice dams at

And everybody's roof is -- lots
lapsing.
in the Application, I couldn't

e issue of the combination of rain
fhe rain increased the weight on the
red. At least that's the way I --
nk I read.

du're saying that ice load enveloped
load. So, I don't understand that.

I[ICLEAN: Yes, so the rain on snow

@1ly consider a five psf. But snow

dsf. The snow load in Chapter Two

ey
1T
.
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cLEAN: Well, this is the facility

Al design of the facility was
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BALLINGER: Okay.
CLEAN: Snow load per the -- in
BALLINGER: Okay, so we add five
"LEAN: Five psf. Yes, to the --
BALLINGER: Five psf, excuse me.
[CLEAN: To 25 psf. And that
rain on snow surcharge.
BALLINGER: So that -- just that

rcounts for that -- for the rain?

LEAN: For the rain on snow, yes.

BALLINGER: Gosh. Okay, I -- my

e 1s that the rain really was a lot

iow. But, okay. Thank you.

tLEAN: Well, at that point some of

g as well.

BALLINGER: Yes.
tLEAN: So —--

BALLINGER: I'll send you a
1ter)

BALLINGER: I'll send you a
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the surface of tl}
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the thermal gradi

100 degrees indoo

And
uniform temperat
concrete conditi

approximately 50
neglect the -- an

Water
level, caused by
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So that gives us

The 1
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is no flooding cort
to flooding.

The d

at grade. And th
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~LEAN: Okay. So, the structural
, because this is -- the temperature
ted to be small, ACI 349 does not

cture to be designed for thermal

he absolute minimum temperature on
e siding or concrete is minus 35.
mum temperature is 105. Therefore,
ents are expected to be less then
r to outdoor.

uniform

Tthen the temperature --

tire changes against the poured

dn are expected to be 1less then

degrees. And per ACI 349.1, we can
v thermal loading on the structure.
damage, the design base is flood
ol probabilistic maximum flood of the
feet. The SHINE site is 825 feet.

@4 50-foot margin on the flood.

bwest point of the building is 29
So there is no dynamic -- there
lcern. There's no dynamic force due

€sign basis precipitation level is

I

¢ main floor of the building is four
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inches above gra
grade are at leas

And t
all construction
coating is appli
grade.

And
prevent pooling
accordance with ¢
of the roof.

This
probabilistic max
It's highest floo
the SHINE site.

Inter
does account for
fighting water v
system activation
maximum flow rate

The
minutes per NFPA
equipment in the f
by either flood pi
eight or 12 inche

percent higher t

20

e . All the exterior walls below
t three feet thick.

hen the water stops are provided at
Jjoints below grade.

And waterproof

d at the external surfaces below

(4D

then the roofs are designed to

of large amounts of water in

he Reg Guide because of the slopes

is just a figure on the
imum flood showing the Rock River.
@ level. And then the elevation of
mal flooding, the SHINE facility
the internal flooding from the fire
olume.

Both the fire suppression

as well as hose streams give us a

of 550 gpm.
rime duration considered is 30
801. So, all the safety-related

acility is protected by water damage
lotected components or by raising it
$ about grade, which is at least 50

hen the calculated water depth to
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give us some marg
Poten
facility, such

considered Dbecau

design. It's th
seismic. As well
liner, and the po

Seism|
analysis methodol
IAEA-TECDOC.

Howev
there for soil st
been supplemented
Regulatory Guides

A th
interaction analy
steps.

First
analysis to deten
SHAKE program.
using a combined
properties develo
program.

Seism

21

in.
tial failures of ©pools 1in the
Hs the light water pool 1is not

e of the robust

&

safety-related
yick concrete. It's designed for
as that it has the stainless steel
®ls are below grade.

ic analysis

methodology. The

pgy conforms to NUREG-1537 and the

er, there's not a lot of guidance

ructure interaction. So, this has

with the NRC guidance from SRP and

ree dimensional soil structure

L

4is was performed. It's done in two

{ the free field site response
mine the soil properties using the
And then the SSI analysis is done
soil structure model with the soil
ged in step one, using the SASSI2010

ic input motion. The site -- the

peak ground accelleration was determined based on a

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

seismic hazard a
using the 2008 US
The P
used for Dboth hd
This equates to a
20 thousand years
The (g
calculated based
of 0.2. And t
calculated using
requirements.
Seism|
structural model
elements. This
for the structurad

converted to SASS

Becau

levels, the struct

values 1in accordsj
later soil propen
from the site soi

The 1
were in structure
various damping v

directions for c

22
ssessment for the Janesville site
GS National Seismic Hazard Maps.

GA of 0.2 g was selected. And it's

rizontal and vertical directions.

low hazard with a return period of

round motion response spectrum was
on Regulatory Guide 1.6 using a pga

he acceleration time history was

the -- meeting the SRP 3.7.1

ic analysis model. That's a 3D

that consists of shell and beam
ils based on the SAP2000 Model used
il design in the facility. It was

e of the strain

&

expected low
ural damping is based on OBE damping
ince with the Reg Guide 1.61. And
Lties were used that were developed
1 boring results.

lesults from the seismic analysis
response specter were developed for

Hlues in the horizontal and vertical

ritical location to the building.
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These are just sh

samples of the re

And 1t

were developed at
For instance, thse
with 0.31 g's hor
to the flexibilit
And t
0.41 g in the ho
the shear walls
then 0.31 g in th
The s
the adequacy for
As I mentioned, t
the SHINE facilit
using SAP2000.
The 1
-—- the required
calculated from t]
The model consist
the facility.
And {
actual height dim

roof to adequatel

loading.

23
bwn on the slide here are just two
sponse specter that were developed.
hen maximum seismic accelerations
critical locations in the building.
| center of the upper roof came up
1zontal and 0.9 in the vertical due
y of the roof.

lhe center of the shear walls gave us
rizontal due to the flexibility of
1in the outer plan direction. And
@ vertical direction.

tructural analysis model determines

seismic as well as other hazards.

here's a 3D finite element model of

Vv structure using -- most grade are
~inforced concrete reinforced rate
concrete reinforcement ratio was

le SAP2000 force and moment outputs.

1]

d of all the safety-related areas of

he wall heights are modeled to the

ensions instead of the center of the

y capture all the wind and tornado
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The 1
model is most con
So, for a two foot
element size is f{
limited to a maxi

This
structural analj
pictorially shown

MEMBE
proceed, let me a
to your flooding
slide nine.

MR. M

MEMBE
system accommodat
then describe wit
you did.

What
in the pool suc
significantly grg
gallons a minute
concern.

MR. M
water getting out

MEMBE

24
hesh aspect ratio for the SAP2000
monly about one and a half to one.
thick concrete element, the average
hree foot by three foot. This is
mum of four to one.

overview of the

is just an

Msis model, the SAP2000 model

H SKILLMAN: John, before you

5§k a question. Let me take you back

T— internal flooding, which is your

CLEAN: Um-hum.
I SKILLMAN: Water collection
s fire fighting water volume. You

1 great detail the seismic work that

tonsideration was given to sloshing

Ih that a sloshing amount can be

flater then the 30 minutes at 550
from fire fighting? Sloshing is my
You're concerned about the

rLEAN:

of the pool?

Cou
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R SKILLMAN: The pool is moving.
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MR. M
MEMBE
And you have oven
of the pool. Tha
radiation shield.
MR. M
MEMBE
what consideratig
from the pool on

say none.

MR. M

MEMBE
qguestion.

MR. M
make sure I un

concerned about f
the side of the p
MEMBE
about two things.
It's creating a s
MR. M
MEMBE
correspond with ed
out of the pool.

building is desig

25

¢LEAN : Uh-huh.

R SKILLMAN: It's inducing a wave.
topping on the coming or the berm
t's your shield for the units, your
CLEAN: Um-hum.

R SKILLMAN: So,

my question is,

n have you given for loss of water

seismic excitation? If none, just
¢CLEAN: Yes.

It SKILLMAN: It's a curiosity
¢LEAN: Right. Gordon, let me just

dlerstand the question. Are you
he water height due to sloshing on
dol?

I'm concerned

R SKILLMAN: Well,

First of all, the pool is moving.
eries of waves.

CLEAN: Um-hum.

R SKILLMAN: And 1if those waves
ilch other, there can be water carried
It goes someplace. Or else the

med to keep the water in that pool.
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If it
go? And does tha
MR. M
MR. V|
MR. M
MR. V
is over -- there'

12 feet above the
MEMBE
MR. J
potential for sms3
and that. But t
sloshing, to get
would have to be
depth of the pool
MEMBE
from what vyou're

Even if you shake

get a wave great

MR. V|
MEMBE
MR. V

water essentially
MEMBE

you.

d

A

1

]

H

/1

L

I

S

A

H

N

I

Cou
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goes out of the pool, where does it

become a flooding problem?

tLEAN: Yes.

\N ABEL: So the —--

rLEAN: Go ahead.

\N ABEL: The pool in the IU cell
a wall above the pool that's over

height of the pool.
SKILLMAN: Um-hum.

AN ABEL: So, you know, there's
L1 leakage out of the penetrations
e wave generated in the pool from
ut of the IU cell in a gross manner
about the same height as the total
which is about 12 feet.

SKILLMAN: So I would interpret
saying, that really can't happen.
that pool a little bit, you cannot

rnough in height --

AN ABEL: Yes.
SKILLMAN: To escape.
\N ABEL: You'd have to move all the

to one side, the whole pool.

SKILLMAN: Fair enough. Thank
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MR. M
results. So the y
are designed for
the provisions of

Fault
SAP2000 wusing gr
these resultant

designed each e

277

cLEAN:  Okay. Structural analysis

falls and slabs in the SHINE facility
ixial, flexural, and shear loads per
ACI 349-06.

are modeled 1in

walls and slabs

dJups o0f shell elements. So using

loads from the SAP2000 model, we

lement as a reinforced concrete

section for 349-0(¢6.

These
required reinford
representative el
3.4-1.

Aircr
local aircraft if
methods consisten

The s
and perforation.
walls are two feef
to resist scabbi
required thicknes

MEMBE
aircraft impact i
using. It's not }

crash analysis, 1

results are presented the ro --
ement for the walls and slabs for
ements 1s presented in PSAR Table
aft impact results. The global and
noact analysis was performed using
t with the DOE standard.

Hructure is shown to resist scabbing

The -- like I said before, all the
|l thick. And the required thickness
ng 1s about 1.6 feet. And the

4 for perforation is about 0.8 feet.

R STETKAR: John, the design for the

1]

d for the small aircraft that you're
deen screened out from your aircraft

s that correct?
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MR. M
MEMBE
withstanding a 1la

MR.

=

withstand a large

MEMBE

MR. M
MEMBE
MR. M
MEMBE
MR. M

as specified woul

the impact from
building trusses
shown to resist b

MR. V
Van Abel with SHI
to discuss Sectig
design of systems

Certa
considered import
because they perf
normal operation

safety functions

1«

H

1

/

1

H

d

H

«

I

a

u

I

4

I\

]

¢

Cou

(202) 234-4433

AN ABEL:

28

rLEAN: That's correct.

STETKAR: So 1t's not risk

rger aircraft crash?

cLEAN: It has been designed to
r aircraft.

STETKAR: It's -- I'm sorry I was
rLEAN: It has not.

STETKAR: It has not?
LEAN: It has not.

STETKAR: Okay. Thank you.
~LEAN: The concrete reinforcement

I make sure that we could withstand
he global analysis. And then the
hat you saw in the model before are
1ckling.

All right. This is Eric
{E. Medical Technologies. I'm going
n 3.5 of the SHINE PSAR, which is
and components.

| n systems and components are
int to safety in the SHINE facility
orm safety functions either during
credited for those

, or they're

juring accident conditions.
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SSCs
design basis func
of normal operat
required to funct

SSCs
significance are
commensurate with
that ANSI standa
Quality Assurance

Recor
determined as sa
throughout the 1i

MEMBE

MR. V|

MEMBE
question. I foy
reference about 1

And 1
SHINE's response

MR. V|

MEMBE
verification of g
you Jjust said, i
which states, ind

to verify the add

29

must be capable of performing their
tions under the bounding conditions
ilon or any accident where they're
lon.

that are determined to have safety

designed, fabricated and tested
)| criteria in ANSI/ANS 15.8. And
rd is implemented through SHINE's

Program Description or QAPD.

s for safety systems that are

fety significance, are maintained

fe of the plant.

R REMPE : So Eric?

AN ABEL: Yes?

R REMPE: Back to my earlier
nd where I found this cita -- or
mdependent design reviews.

t's an RAT. Your response -- Or
RAT G1.

AN ABEL: Okay.

R REMPE: And it says that design

afety-related SSCs is performed as

1 accordance with this SHINE QAPD,

1J

Hpendent design review shall be used

lquacy of design by one or more of
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30

the following. Amnd it has four options.

And iff sounds like again that you do have

some sort of independent design reviews, whether you

use alternate callculations or something done by a

different group.
understand your p
Is 1t
just find a diff
all the design w|
you guys do this?
MR.
remember that rg
believe the resg
reviews of techni
MEMBE
at this point,
implement it? I
MR. V|
example, for calgd
that's determined
So vy
that states wha
reviewer. The

capable of perfo

It has to review,

And so again, I'd just 1like to

rocess.
someone in the company that you
Hrent organization to do this with

ork you've done to date? Or how do

VAN ABEL: Yes, I don't quite

sponse 1in particular. To me, I

onse 1s referring to independent
¢tal documents within the company.

R REMPE: And so you have documents

right? And so how do you guys
mean, what's done?
AN ABEL: Well for -- you know, for

ulations, there's any calculations
to be safety related.

ju have a calculational procedure
t the requirements are for the

reviewer has to be independently

rming the calculations themselves.

you know, the design and what's the
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assumptions, thd
calculation is do
MEMBE
else in your comp
MR. V|
MEMBE
MR. H
little bit. In
speaking. When w|
vendor partners,
independent revi
technical or th
document.
So,
that document ted

And ensure its ri

are documented an

MEMBE
MR. V
right, I&C systen
that can monitoj]

ranges for normal
to ensure safe sh
The

defense-in-depth ]

If

Iy

q

i

H

1

§

S

S

D

a

H

4

o

I

(@8]

Cou
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methodologies to ensure that
le correctly.
REMPE: But you do it with someone

iny that's doing that?

\N ABEL: In the company, yes.
REMPE: Okay. Thanks.

ENNESSY : I'd like to amply that a

pddition -- this is Bill Hennessy

» receive design documents from our

which come 1in with their own

rw and approval, we also do a

rre's acceptance review of that

ur engineering staff will review

hnically, not just a glance at it.

ht. So, we get that and that fully

I processed and approved as well.

REMPE: Thank you.

AN ABEL: Next slide please. All

5 are provided in the SHINE design

variables over the anticipated

operation, accident conditions and

itdown is monitored.

HINE system design is based on

ractices. With a strong preference
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for engineering
administrative co

The o
to our safety sys
sufficient redund
failure of an ad
loss of capabili

safety function.

So di

accident analysis

concurrent singlg

a safety system.
MEMBE

On your first bu

you know your ins

]

MR.
instrumentation s
of all, the manufg
we're usually
systems and the md
and data sheets
instrumentation.
We'll

safd

testing of

parameters are wi

If

1

1

1

1

o]

H

I

1

/1

i

!

K

R

Cou
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and passive controls over
itrols.

ingle failure criterion is applied
ems. So that ensures that we have
ncy and an independence at a single
cive component does not result in
'y for the system to perform its

ring an 1initiating event in the

, we assume that there's also a
failure of an active component in
SKILLMAN: Eric, before you go on.
let, would you describe to us how
rrumentation systems are accurate?

AN ABEL: Well, the accuracy of
stems would be based on the -- first
You know,

cturer's specifications.

urchasing these instrumentation
nufacturer will have specifications

that provide the accuracy in the

provide -- we'll perform start up
ty systems to wverify that the
hin range of what we expect. Bill,
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anything you want

MEMBE
Skillman is talki
the instruments a

MEMBE
them answer. Tha
from the Dbackgr
instruments are a
in some standards

And y
the course of tim

MR. H
instruments --

MEMBE
the question.

MR. H
safety related wi
have surveillar
frequencies tha
calibration and o

MEMBE
Thanks.

ACTIN

the ones that are

MR. H

33

to add to those?
R BALLINGER: I think what Member
ng about is how do you verify that
re reading properly going forward?

R SKILLMAN:

Well, I'm going to let

H's exactly where I'm going. I come
ound you got to understand the
ccurate. You got to calibrate them
du know that they're not changing in
¢ that you're depending on them.

ENNESSY: Those

Right. Exactly.

R. SKILLMAN:

I wanted you to answer

Those instruments that are

=1

NNESSY:

Il be in tech specs and as such will

ce requirements that require
v will ensure they're within
werable prior to use.

R SKILLMAN: Yes, sir. Got 1it.

t CHATIRMAN BLEY: And nothing for

not safety related?

FENNESSY: Well, we'll have testing
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and we'll -- I
we'll have caliby
the non-safety re
ACTIN
MEMBE
have some words
standard instead
standard, the ANS
MR. (
the ANSI standard
MEMBE
you're --
MR. C
MEMBE
MR. C
MR. V
So SHINE has a dd
related. It's
perform the six fi
normal operations
The £

system Dboundary.

boundary is the 1

off-gas system.

reactors.

i

(

H

d

I

(

H

(

Al

h

b

il

[

A

Cou
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on't call it surveillances. But
ation procedures and processes for
lated ones of course.
; CHAIRMAN BLEY: Thank you.
REMPE : On the prior slide, vyou
about commensurate with an ANS
f just meeting the criteria in the

or the ANSI/ANS standard.

DSTEDIO: Yes, we're going to meet
REMPE : So commensurate means
STEDIO: Means meet.
REMPE : Okay.
STEDIO: Yes.
\N ABEL: Yes, next slide, slide 109.

finition for which SSCs are safety

those SSCs that are required to

nctions listed on this slide during

or during accident conditions.

rst is the integrity of the primary
Remember the

primary system

SV, the TSV dump tank and the TSV

\nd that's a direct analog to power
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The
solution vessel 3
any safe shutdoy
prevent or mitigs
could result in p
the applicable gu
CEFR 20.

And

millirem exposure

processes are S

margin of subcrit
That
individual from

chemicals producH
lead to irrevers
health affects to
health affects to

Or th
greater of uraniy
outside the OCA d
-- next slide Jim|

Note
Part 50.2 definit
And the first hal

Part 70 requirern

35

lapability to shutdown the target
nd maintain the target solution in
yn condition. The capability to
te consequences of accidents which
dtential exposures is comparable to
ideline exposure as set forth in 10
includes the 100

nf course that

$ to the public. That all nuclear

lbcritical, including an improved
icality.
chemical

acute exposures to an

licensed material or hazardous
d from license material could not
ilble or other serious long-lasting
a worker. Or cause mild transient
any individual offsite.

gt an intake of 30 milligrams or
m in soluble form by an individual
des not occur. Note that these are
that these are a combination of the
lons for safety-related components.
f there, one through three and the

nents for safety classifications,
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which is four, fi

So we

MEMBE
target solution V
going to be des
Section 3, which 1]
anyway.

But a
-- 1s there en

basically says to

that's why I was

commensurate.
What

make sure that yo

to make sure that

going to hold up?

Becau
is my understandi
MR. V
questions. And I

The £

reason intent is
not a material

materials in the

And W

36

ve and six.
incorporated both. Next slide.

R REMPE: So Eric? Again, the
essel is made of Zircaloy and it's
ilgned to the intent of ASME BPDC
have no idea what's in that section
there's

myhow, there's some —-- one,

Nugh experience? And again, it

the intent of the ASME. And again,

asking the other question about

background are you relying upon to
W —-- there's some welding involved,

the welding's done in a way that's

se Zircaloy 1is not so easy to weld

ng.

AN ABEL: So I think there are two
11 try to answer them separately.
irst one is the intent. And the
stated there is because Zircaloy is
contained within the allowable
0iling pressure vessel code.

e chose Zircaloy because we felt,
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you know, the be
And we are worki
ensure that we h
with Zircaloy ms3
properties under

We're
Labs to ensure

property set to uj

why intent is in

Just

MEMBE
Ridge talks a
properties. Doeq

how to properly d
MR. V|
is doing welded sj

of Zircaloy weldifn

that we're looki
welding technique
And t

They're doing hy
for sensitivity 1
as well.

MEMBE

MEMBE

37

4t properties for our application.
mg with Oak Ridge National Lab to
jve -- and there's a large history
terials to know their mechanical
radiation as well.

working with Oak Ridge National
e have a comprehensive materials
se for the vessel design. So that's
there.

Ibecause if not, we --

R REMPE:

Okay. The work with Oak

out corrosion and irradiated
it include looking at welding and
® that work?

AN ABEL: Yes. Yes. So, Oak Ridge
imples as well. They're doing tests
g with a couple of different methods
ng at. E beam welding and a TIG

hey're irradiating those samples.

dJrogen charging on samples looking

b hydrogen uptake on those samples

R REMPE: Thank you.

R BALLINGER: Then again, there are
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very specific pr
like for weldin
require post weld
kinds of things.
MR. V|
MEMBE
MR. H
Ridge. They're -
to talk to you ab
But
understand those
proper procedureg
vessel. And mak
we'll have testin
We'll
place testing.
have in the vesse]
out periodically

well.

MEMBE

issue, I don't thi

subsequent QA on
happened afterwar
and things 1like t

MR. V|

38

dcedures, ASTM procedures and the

j certain zirconium alloys which
T treatment and bake-out and those
And you're aware of those?

AN ABEL: Yes.
R BALLINGER: Okay.
AN ABEL: We're working with Oak
-~ I'm not the materials here today
out that.

we're working with people that
ilssues to make sure that we have the
in place once we manufacture the
& sure that we can do, you know,
¢ following fabrication.

also have, you know, installed, in
And we'll have coupons that we'll
|| during irradiation that we'll pull
o test for mechanical properties as
R BALLINGER: Yes. That part is no
nk. It's the fabrication event and
the fabrication process and what's
@ to avoid delayed hydride cracking
hat.

AN ABEL: Yes.
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MEMBE
concern in. Becg
with bad things h

MR. V.
And we haven't d
for the fabricati

MEMBE

MR. V
on our mind. All
SSCs
safety function
degradation of
related SSC are d
our design basis
just previously t

And s
Quality Level Onsg
then full measurq
SSCs.

Selec
safety function
designated as Q

Elements are appl

to safety of that

And @

H

q

=

§

¢

I

4

§

A

1

I

Cou
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BALLINGER: That's where my
use that's where I have experience
appening.

(N ABEL: Yes. We're aware of that.

rveloped the specific requirements

n process yet.

BALLINGER: Okay.
AN ABEL: But yes, it's definitely
right, slide 20.
that are required to perform a

Or are necessary to prevent the

he safety function of a safety-
rsigned to withstand the effects of
earthquake. Which, you know, was
lked about earlier in this Chapter.
nfety-related SSCs are designed as
components per SHINE's QAPD. And

of the QAPD is applied to these

red SSCs that support or protect the

or safety-related equipment are

lality Level Two. And Quality

ed commensurate with the importance
system.

uality Level Three 1is applied to
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non-safety SSCs {

safety function

the balance of syjgstems.

MR. I
addition to those
Greg Hofer, who if
He wasn't able to
on the phone to hg

All r{d
quickly go over
licensing basis.
before.

Again|,

the site under 10

of the regulationfs

But
allowing some use
and NUREG-1520
radioisotope prody

One (¢
here, also whileg
Appendix A don't §
instances, SHINE
criteria and said

here. We're going

40

hat do not support to protect the

r safety-related SSCs. So that's
Thank you.
YNCH : All right. I will say in

of us sitting here, we also have
the primary author of this Chapter.
physically be here today. But he's
r1lp answer questions as well.

Lght, I'11

I'll get started. Okay,

this. Just a few things for the

I know you've heard a lot of this

since we're primarily licensing
CFR Part 50, those are the -- most
we're following.
following our guidance, we are
of -- some information from Part 70
to inform the design of the
iction facility side.
ther thing I want to highlight on
the general design criteria in
pecifically apply to SHINE, in some
has 1looked at the general design
hey,

there are some good ideas in

y to apply those to our facility.
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So,
have some charts.

this is what they

So, 1

But not -- we're

actually designin
But I

I'm sure you --

mentions of how

general design cr
All r

Steve and Mary.
MR. M

this slide is ju
work facility is
water damage,
indicated to you.
So th
facility is desig
The £

I'm sorry.

of incidents. ]

tornados, snow, 1
Also,
John mentioned

facility is desigr

1n those

41

instances, they actually
We look at those and say hey, if

re designing to, we do look at that.

here are some elements in there.

only holding them to what they are

@G to.

just wanted to bring that up because

in this Chapter I know there some

they were applying some of those

1teria.
ight. And I'll turn it over to
ARSCHKE : Okay. I just wanted --

st a summary of what the areas of
designed to, meteorological damage,

s the SHINE presentation Jjust

¢se are some of the, you know, the
hed to withstand -- actually, oh,
acility is designed for these types
\nd you can see, we've got wind,
te, rain as was talked earlier.

there was seismic.

And again, as

in the SHINE ©presentation, the

ed for the site to withstand seismic
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events. And al
exposures.
Again
ACTIN

could address a 1
new facility we
about earlier.
You k
seems that if vyol
get rain come on
what you see from
really gets heavy]
And w|
let's us kind of
be melting almos
because the calc

And I'm seeing bi

MR. 1
answer that. I'm

ACTIN
seismic.

MR. M
either. I'm not
that way. I'm fil

Greg Hofer, who 1

42

$0 aircraft impacts and external

t CHAIRMAN BLEY: Stephen, maybe you

ittle bit for us, it comes up every
look at, what Ron Ballinger asked
mow, 1in our everyday experience, it
il get a big snow fall and then you
it, you see a lot of damage beyond

even snow twice that big. Like it

hat's the modeling under that, that
decide the snow's melting, it must
t as fast as the rain's coming,

Ulations don't show a big effect.

g effects too.

MARSCHKE : Yes. I wish I could
not seismic analysis.

G CHAIRMAN BLEY: That's not
ARSCHKE : Well, I'm not snow load

structural analysis, let's put it
ling in for —- like Steve mentioned,

s the primary reviewer and also --
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ACTIN

want to say somet

MR. M

phone. If he wan
But

analysis was done

medically unavail

V-O-L-L-E-R-T. H

And s

down and get back
Greg, do you --

ACTIN

Yes, Greg, could

==l

MR.
here. Yes, I hav
one. He did the

ACTIN

MR. H
that question.

ACTIN

MR. L
down.

MEMBE
reinforce that a

know, it doesn't

43

¢ CHAIRMAN BLEY: Well, maybe he'd
hing.
ARSCHKE: Yes, maybe Greg is on the
ts to say something about that.
nlso, a lot of the structural
by another individual, who is also
Hble to us at this time, Ray Vollert,
¢ did the structural analysis.

®, I mean, we can jot that question
I mean, if

to you about it. But,

Gt CHAIRMAN BLEY: Let's try Greg.
you?
IOFER : Yes. This 1is Greg Hofer

4 to —- I would defer to Ray on this
structural analysis.
Gt CHAIRMAN BLEY: Okay.

OFER: So you would have to ask Ray

G CHAIRMAN BLEY: That's fine.

YNCH: All right. I got it written
H BALLINGER: And I'd 1like to
jain. It Jjust doesn't -- I don't

sort of pass the smell test if you
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will on the incre

MR.

=

Steve has it wrid
on that.

Safet
components. Agai
and items related
of Part 70.

Those
were initially ¢
SHINE mentioned 1
they have removed
on for safety.

And
classification of
the definition he
here, which were
with interaction
came up with this

ACTIN
of facts kind of.

of those six item

MR.

=

affects the integ

then it would bec

44

ase 1in load because of rain.

MARSCHKE : We will, 1like I said,

ten down. We will get back to you

v-related structure

4

systems and
m, the definition of safety related

-— relied on for safety comes out

were the two qualifications that
bnsidered. And subsequently, as
m their presentation earlier today,
the classification of items relied
basically have a

just single

safety-related items. And that's
re, which has been -- the six items
developed during the RAI process
between the staff and SHINE. We
list.

t CHAIRMAN BLEY: And this is a list

So anything that would affect any

1)

MARSCHKE : Yes. If it adversely
Hity of the primary system boundary,

ome safety related.
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MEMBE
this. It's 1intg
definitions from
in the -- on th
generally adminis

They
instructions for
unless this venti
may not enter th
centrifuge plants

But 1
generally a hardw
true, well, 1it's
trying to get at
the IROF portion

MR. M
at this point in
has been eliminat

MR. L

MR. H
what came out of
the review, 1is
systems and comp

IROF'S.

And 1

H

1

i

4

1

b

q

Cou

(202) 234-4433

ARSCHKE:

S
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SKILLMAN: Stephen, let me ask you

eresting that we've got the two

b0.2 safety-related, and 7.4 IROFS

e Part 70 applications IROFS are
rrative.

are instructions for  barriers,
ventilation. An IROF might be,

lation fan is functioning, a person

is area. It's commonly used for

and fuel plants.

ore specifically an IROF is not

are item. Well, that certainly is

mostly true. What I was really
is, in parsing this definition has
een eliminated?

IROF -- as far as I know

the design process in the SAR, IROF

1%

d. Unless the --

(NCH : It has.

DFER: Greg Hofer here. Basically

all this during the initial part of

they were classifying structure

nents either as safety related or

t became confusing as to what was
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going on. Why wd

other. And as th

was —-- the classi

components was
definitions.

MR. M
using IROF the wa
administrative ty

MR. L

on that you wante

MS. A

MR. T
go ahead.

MS. 7

Adams in the Di
Safeguard and Env
IROF'S
a preference fon
administrative co
cycle review of th
we focused on
construction perr
focused on struct
engineered featur

Passi

46

uld a component be one and not the
¢ discussion ensued, this is why it
fication of structured systems and
this one set of

combined into

ARSCHKE: So I don't think they were
¥ that you were describing it, as an
we of situation.

YNCH:

Mary, did you have something

d to say?

[DAMS: Yes.
YNCH: Or do you want to -- okay,
ADAMS : Okay, vyes. This 1s Mary

vision of Fuel Cycle Safety and
1ronmental Review.

| 1t feels like we definitely have
engineered

safety features over

mtrols. And so as part of the fuel
e radioisotope production facility,
bur -- and Dbecause this 1is a
nit, not an operating license, we

lre, systems and components that are

Fany
Ay

S.

ve engineered. Always a preference
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for passive engin
sort of thing. A
preferred over
because they're g

So, w

us with SR's in a

IROFS in the radi

Cycle didn't real
You k

can call them SRS

same availability

put in NUREG-1537
Does
recognize that thq
Operators are goi
And
qualification prd
the audit and as
happens in -- th
Conduct of Operat
including adminig
be put off until
But f
active engineered

installed or co

47

kered features, safe geometry, that
qtive engineered features are always
@any administrative controls Jjust
eknerally more reliable.

hen SHINE decided to stop confusing
radiation facility compared to the
oisotope production facility, Fuel
ly have a problem with that.

mow, you can call them IROFS or you
HCs. As long as they still meet the
and reliability criteria that we
Interim Staff Guidance.

that answer the qguestion? We
dre will be administrative controls.
mg to have to do stuff.

that the operator training and
gram and the plant procedures and
gessments and all that stuff that
it we'll talk about in Chapter 12,
ions, some of that can be put off,
trative controls, some of that can
the operating license.

br passive engineered controls and
controls that we think need to be
construction

mstructed under the
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permit, we focus¢g
these criteria 4
meeting those cri

MEMBE
distinction that
engineering safet
trying to get cld
you show on slide
admin IROFS that
six.

Of if
intended to be tg
hardware?

MS. A
are administrat
included 1in safe
components. The

Excep
won't necessarily
They'll come late

MEMBE
that. Okay. Tha

MR. M

items of structun

-—- need to be fur

48

d on those. And they have to meet
b the extent that they apply to
teria in an accident analysis.

R SKILLMAN: No, I understand the

you're making between hardware

y features and admin. I was just
ar in my mind if in the slide that
five, if there is a remnant of the

flow i1nto the six items 1in slide

all of the items on slide six are
ken care of by hardware fixes? By
DAMS: So I think your question is,

ifve controls, operator action,

Ty related structure, systems and
answer is yes.

t that the administrative controls
/| be

in the construction permits.

r in the operating license.

R SKILLMAN: I would understand
mk you. That helps, thanks.
ARSCHKE : This slide shows the two

=2, systems and components which we

ther addressed. We believe need to

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

be further addres

Contr
room itself is co
many of the sub
control room,
communications, a

The A

response to an RAT

as part of the F

zone - vent
classification.
Again

Applicant has st
between confineme
and the wventilat
control area air
And d
we'll have to ne
this radiation =z
three is safety r
MEMBE
doesn't that seem
at the OL review 1
related?

And

control function

]

¢

if

]

1

1]

if

I

I

U

d

S

H

]

q

Cou

(202) 234-4433

1ron.

49

sed 1n the FSAR.

1 room habitability. The control

1sidered to be safety related. But

-— the systems that support the

1VAC, lighting, breathing air,
re not.

plicant has provided information in
that these issues will be addressed

AR. The other one is a radiation

ilation zone three, safety
you can see on the slide the
hted that it's a transition =zone

it of the radiation controlled area
It's supplied by radiation
landling units.

iring the operating license review,

d clarification of whether or not

ne -- radiation ventilation =zone
rlated or not.
SCHULTZ: Stephen, isn't that --

too late to identify or explain why
hat this does not need to be safety
associated with

nat these issues

ire not safety related?
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Shoul

determined now?

MR. H

since all control

Part Two, which i
there the Applica
We're
already safety re
that it is ngd
qualification fqg
statement.

I don
seen so far, thg
modification chan

From
operating license

MEMBE

with the Applican

MR. H
yes.

MEMBE
Thank you.

MR. L

ACTIN

sure if this is wi

50

gdn't those decisions be made and

(OFER: Greg Hofer here. Basically,

and ventilation power is part of
s safety related, and also it says
mt has stated part of the boundary.

trying to understand how it is not

llated. And why they continue to say
n-safety-related and want more
r that -- for the ©prospective

't think there is from what we've
Wit there's going to be much of a
ge here. But there might be.

rhen we come to start looking at the

And mainly is half the systems.

R SCHULTZ: But you are pursuing it
t now is what I heard you say?
DFER:

We are still discussing it,

R SCHULTZ: Still discussing it.

YNCH: Turn it over to Mary.

Gt CHAIRMAN BLEY: I think, I'm not

jere Steve was headed with that one.
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But I'm sitting }
design it in now,
I thi

MEMBE

And so these are f

facility that the
they have adequat
function in noxy
emergency?

MR. H
that was put out
for the control r
that system so
adequate HVAC, br

That
to our RAI. And
information did a
in the FSAR.

We wqg
that is all there
now in the PSAR,

That'
habitability one

MEMBE

at the last sentg

51

nere kind of wondering if we don't
would it be hard to do later?

mk that's --

R SCHULTZ: Well, that's exactly it.
undamental responsibilities for the
operators have. Breathing air, do
2 lighting in order to perform the
mal operations as well as any
DFER: And in response to the RAI
about these, they provided details
jom that they were going to comprise
dhat there was adequate lighting,
eathing air, and et cetera.

jas a very, very, very long response
it seems basically on this one that
ppear on how they're going to do it
re not looking,

you know, Jjust so

for everyone to see. Because right

that information doesn't show up.

¢ basically where control room

is coming from.

R SCHULTZ: Well, I'm still looking

fnce on this slide. And not qguite
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understanding, gij
to the RAI.

Why w
forward with a
Rather then durin

clarify why it sh

I'm
construc -- the 1
here. Whatever y

MR. H
only —-- well, ths
June. And the,

Applicant was sti

non-safety relate

And
review. And obvi
of being in the H

haven't put out a

MR.

—

we've said is at
the level of desi
this time we wil]
non-safety.

But w

related. But we

52

ven the robustness of the response

1)

2 can't make a determination to move

classification that makes sense.
gy the OL review the Applicant will
duld not be safety related.

trying to understand the lack
ack of constraint or the constraint
ou want to call it.

[OFER: At the time when this was
last round that we went to was in
you know, and the position of the
11 that they felt that this was a
d system.

e haven't done another cycle of
ously then I was out of the picture
iospital. So, I don't know if they
mything since then.

[[YNCH : I think essentially what
this stage of the review, based on

on that SHINE has provided that at

1 go with their classification of

Cou

(202) 234-4433

¢ are still -- it being non-safety

ol flagged it. And as the design
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matures and we uif
take another look

I th
committing to her

MEMBE
then is that thi
would occur befors
So that if therd
associated with
happens?

MR. I
know, if the desi
their design thse
construction pern
amendment to thei

And t
know, that's not
to happen at all
to design.

But {
they need to coms
that they take on

MEMBE
if there 4

hand,

indication that

53

derstand it better, we're going to

at it.

ink that's most of what we're

Fany
Ay
.

R BALLINGER: So what you're saying
$ look that you're talking about,

ol somebody puts shovel in the ground?

ol 1is construction issues that are
this, they're settled before that
YNCH: Well, not necessarily. You

gn matures and they need to change

n from what's -- we put in the
1it, then they need to apply for an
r construction permit.

nat is completely possible. And you
something that we're expecting not

We think there could be changes

f they need to change the design,

to us. And that's kind of a risk

themselves.
but on the other

R STETKAR: Well,

ire 1issues where there's a strong

dhe design needs to be fixed now,
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just punting it
that responsible.

And
responsible.

MR. M
you -- I mean, Wwh
I heard from (
continuing. It's

MEMBE

more when we get

many examples.
specific function
Nine.

So in
this.

MR. L

MS. A
Three documents
principal, archi

criteria for the
the analysis in
protection of the
The 9
based on defenss

there was a slide
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bff until later doesn't sound all

I specifically use the word

ARSCHKE : Um-hum. But I think if

iet I heard from Greg, I mean, what

sreg  1is that the discussion is
not that we really have --

R STETKAR: Well, we'll discuss this
to Chapter Nine because there are
You're

focusing on a couple of

4 here. I have many more in Chapter

about a half an hour we'll get into

YNCH: Understood.

DAMS: My turn. Okay. SER Chapter
NRC staff evaluation of the

tectural, and engineering design

SSCs that have been identified by

the PSAR to ensure RPF safety and

public.
HINE facility and system designer,
~rin-depth practices, and I think

about that. I won't read what the
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- there's a
practices.

In S
presented design
list of the SSC
There's 65 of the

The c
guidance for desi
in Table 3.1-2.
design of the SHII
3. And there are

Desig
of normal operati
systems are foun
initiating eventsg
the design basi
irradiation facil
PSAR Chapter 13,
September, 13b.

Table
standards commens
potential risks t
SSCs. Staff revi

construction of S

RPF operation, sg
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definition of defense-in-depth

ection 3.1 of the PSAR, SHINE

criteria for SSCs and the RPF. A

&

is provided in a Table 3.1-1.
odes and standards that are used as
ogn of the facility SSCs are listed
NRC guidance documents used in the
NE facility are listed in Table 3.1-
26 of them, NRC guidance documents.
m information for the complete range
ng conditions for various facility
i throughout the PSAR. Postulated
and credible accidents that form
located in the

for the SSCs

22

ity and the RPF are discussed in
which I think we're discussing in
3.1-2 describes the quality

wrate with the safety functions and

hat were used in the design of the

D

gwed the criteria for the design and

HCs that are required to ensure safe

1

fe RPF shutdown and continued safe
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conditions, resg

response to potg
radiocactive mater
Staff
criteria to ensur
for each SSC that
or safety functi
include
standards, guides
Staff
that design crite
range of normal
cope with antig
accidents.

Staff

that the design

against unsafe ¢

failures of RPF |
that the design ¥
and maintenance.
Staff
ensure that the ds
consequences of £
manmade condition

proposed that a

refereng
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bnse to anticipated transients,

ntial accidents, and control the
1al.

reviewed the proposed design
¢ the design criteria are specified
s assumed to perform an operational
an . And that the design criteria
es to applicable up to date
and codes.

reviewed the criteria to ensure
ria are stipulated for the complete
And to

RPEF operating conditions.

ipated transients and potential
reviewed the criteria to ensure
Will include redundancy to protect
onditions 1in the case of single
qjrotected and safety systems. And
ill facilitate inspection, testing
reviewed the design criteria to
Nsign would limit the likelihood and
ilres, explosions and other potential
5. And that quality standards are
with the

rTe commensurate safety
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function and pote
Staff

ensure that the R

mitigate wind, waf

and structures.
the function, rs
systems and compo
The
design criteria w
RPF operation. §
and consequences
the appropriate
function in each
Staff
criteria are Dbassg
codes
provide reasonabl
can be Dbuilt af
required by the a
The (¢
assurance that ¢
radiological riskK
RPF.
Meteo

the most severe ¥

and critex
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mtial risk.
reviewed the design criteria to
PF will be designed to withstand or
er and seismic damage to RPF systems
And that the design basis consider
liability, and maintainability of
ments.
reviewers compared the specified
ilth the proposed and analyzed normal
esponse to anticipated transients,
Nf accident conditions applicable to
$PSCs assumed to function in each
Chapter of the PSAB.

concluded that the proposed design
d on applicable standards, guides,
ia. And their application will
& assurance that the facility SSCs
i will function as designed and
malysis in the PSAR.

lesign criteria provide reasonable
he public will be protected from
s resulting from operation of the
rological design basis

describing

ijeather extremes predicted to occur

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

during the 1life
Section 2.3 of t}
June meeting.
Desig
withstand the mos
to occur during tl
in Section 3.2 of
SSCs
that could affect
RPF, will be eit
loading or the e
related structure
portions thereof
tornado missile o
The p
the seismic Categq
a tornado event.
seismic Category
ensure venting dos
Press
to prevent signi
the facility due
Staff
SSCs

that could

meteorological ¢
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of the facility, are provided in

ne PSAR, which we discussed in the
m criteria for facility SSCs to
Tt severe weather extremes predicted
ne life of the facility are provided
the PSAR.

whose failure during a tornado event
the safety related portions of the
ler designed to resist the tornado
ffect on the SS -- on the safety-
s from the failure of these SSCs or
will be shown to be bounded by the
r aircraft impact evaluation.
drtion of the SHINE facility inside
ry One boundary is not vented during
Tornado dampers are provided at the
One boundary of the facility to
b[s not occur through the HVAC system.
ure doors other means will be used
flicant pressure fluctuation within
to a tornado event.

reviewed the design basis for all
other

be affected by wind and

nditions as discussed in Chapter
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Two, Site Chara
concluded that thd
assurance that

functions as spe

meteorological da

For
building codes, s
that

significant

facility is very

With
basis precipitat
groundwater levsg

described in PSAR
creates a water 1

But w
I'm going to ski
already covered
would be.

Staff
SSCs that could bg
conditions at thgd

design criteria

that SSCs would ¢

functions under w

For t
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cteristics of the PSAR. Staff
H design criteria provide reasonable
SSCs will perform their safety
jified in the PSAR under potential
mage conditions.

he design, SHINE will wuse local
tandards and NRC guidance to ensure
Meteorological damage at the
unlikely.

respect to water damage, the design
ilon levels and flood levels and

ls of the SHINE facility are

Section 2.4. The local PMP event
evel about level with grade.
> talked about all that. I think

 over some of that because SHINE

vhat these -- what the protections

reviewed the design basis for all
ol affected by predicted hydrological
| site. Staff determined that the
will provide reasonable assurance
ontinue to perform required safety
@ater damage conditions.

he design, the Applicant used local
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building costs as

damage to SSCs wo

would not prevent

cause or allow u
material.

With
2.5 and 3.4 of th
criteria for the
TECDOC-1347, whil
provides generic
seismic design
nuclear power pla

Addit
NRC 800 provide
guidance to the
facility. Staff
SSCs that are reg
of seismic events
that the RPF
assurance that th
in a safe conditi

The
local building
significant damag

safety functions

geismic design is
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applicable to help ensure that water
wld not cause unsafe RPF operation,
safe RPF shutdown, and would not
mcontrolled release of radioactive
Section

respect to seismic damage,

¢ PSAR states that seismic analysis

BHINE facility will perform to IAEA-

th we've talked about. Which

requirements and guidance for the
Nf nuclear facilities other then
mts.

ional criteria in NRC Reg Guides and
1t— NUREG-800 provide more detailed
seismic analysis of the SHINE
reviewed the design basis of RPF
luired to maintain function in case
at the facility site and determined
basis reasonable

design provide

1J

4 RPF can be shutdown and maintained
on .

consistent with
ctodes to provide assurance that
jle to the facility and associated

1s unlikely.
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The |Applicant

potential

conseguences

61

demonstrated that all

from a seismic event are

within the acceptdble limits considered or bounded in

the accident anal
that conditions d{
significant risk
public.

Staff
criteria to prot
provide reasonablf
systems

and comp(

safety functions [

And [t

assurance that th
events at the RPH
the Chapter 13 acg¢
protection of the

With
Section 3.5 of tH
for design constr
of safety-related
for systems and
operation and shy
categories, desig

values and design

vsis of PSAR Chapter 13 to ensure
e to a seismic event would not pose
to the health and safety of the

had concluded

that the design

ect against seismic damage will
 assurance that the RPF structure,
nents will perform the necessary
lescribed and analyzed in the PSAR.
hat it will ©provide reasonable
e consequences of credible seismic
are considered in the results of
ident analysis, ensuring acceptable
public health and safety.
respect to systems and components,
e PSAR describes the design basis
ction and operating characteristics
SSCs in the RPF.

The design basis

components required for safe

tdown, 1s established within three

n basis functions, design basis

basis criteria.
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Code-
for fabrication,
inspection, perf
include National
NRC Guidance Docu

Syste
described in PSZ
overlap of systern
they are discussg
safety classifica

PSAR
conditional applij
General Design Cr
10 CFR 70.64, Req
Processes at EX
Practice.

The
credible events d
safety-related pa
detailed in PSAR
September.

The
ensure that the 4

PSAR Section 3.5

how the facility
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drive requirements are established

construction, operation, testing,

drmance and quality. The codes

Jonsensus Codes, National Standards,
ments.

ms and components within the RPF are
MR Section 3.5b. There 1is some
5 across the facility boundary and
d as appropriate for the limiting
tion.

Section 3.5a and 3.5b discuss the
ration of Appendix A to 10 CFR 50,
iifteria for Nuclear Power Plants, and
wirements for New Facilities or New
ilsting Facilities as

Good Design

Jhapter 13 accident sequences for
efine the design basis events. The
rameter limits for these events are
Chapter 13, which we'll discuss in

safety-related ©parameter limits

issociated design basis provided in
Are met.

More specific details on

design or operation conforms to the
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design basis are
of the PSAR.
SSCs
significance will
and tested commer
in ANSI/ANS 15.8,
Assurance Program
Appro
fabrication, ere
SSCs that are detd

will be maintaine

The ¢
hazards, fire prq
effect, chemical

utility services,
criticality safet
defense-in-depth.
The
designs are based
design incorpora
controls over a
talked about thes
to avoid common m

features that enh

to safety-related

JHINE facility and
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llocated in other individual sections

that are determined to have safety

be designed, fabricated, erected,
surate with the criteria set forth
as implemented by the SHINE Quality
Description.

records of the

wriate design,

jtion, procurement and testing of
rmined to have safety significance,
@l throughout the life of the plant.
llesign addresses natural phenomena
tection, environmental and dynamic
protection, emergency capability,

inspection testing and maintenance,

¥, instrumentation and controls, and

system control

on defense-in-depth practices. The
tes a preference for engineered
gdministrative controls, where we

€ engineered controls, independence
dde failures and incorporates other

ance safety by reducing challenges

components and systems.
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MEMBE
interrupt you be
said independence
does independence

MS. A
common mode failu

MEMBE

independence avoi

familiar with com|
MS. A
MEMBE
common mode faily
have 50 identical
they can all fail
So in
on common mode fa
ACTIN
MEMBE
of failure mechan
ACTIN
other layers of i
MEMBE
on independence,
ACTIN

I'm going to try

H

H

]

I

I

I

]

(

H

]

(

if

H

(
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STETKAR: Mary, I hate to

ause you're on a roll. But, vyou

to avoid common mode failures. How

avoid common mode failures?

DAMS : How does independence avoid
res”?

STETKAR: Yes. How does
d common mode failures? Are vyou

non mode failures?

AMS: Yes.

STETKAR: Okay. Diversity avoids
res. Independence doesn't. I can
nominally independent items. And

due to the same common mode.
ependence has no bearing whatsoever
| lures in that sense.

Yes.

- CHAIRMAN BLEY: Right.

STETKAR: There are other types

| sms such as —--

; CHAIRMAN BLEY: And there are
\dependents.

STETKAR: There are other areas
ut --

5 CHAIRMAN BLEY: I think maybe, and

to help Mary here a little. You
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narrowed down I t
Where
statement came
referring passive
independent thin
interpretation wa
common mode.
MEMBE
thinking human.
ACTIN
where you were he
MEMBE
ACTIN
think about that
MEMBE
if you're just
independent, you
is not a barrier
common mode failu
MS. A
those two pumps bd
between them.
MEMBE

type -- that's a

It's not the faaq
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hink what I heard her say.

I thought vyou were when that

qut, was vyou were talking about

engineered features and some other
ys to avoid

common mode. My

s you were getting rid of the human
I¥ STETKAR: No, see I wasn't
I was thinking an independent --

¢ CHAIRMAN BLEY: So I'm not sure
aded with it.

R STETKAR: Independent SSCs.
t CHAIRMAN BLEY: Maybe you want to
and get back to us at some point.

R STETKAR: Independence by itself,

talking about two nominally

know, pump A and pump B for example,

against common -- certain types of
res.
PAMS: And I would understand. If

CLh have the same types of dependence
R STETKAR: No, that's a different
functional or physical dependence.

t that if for example there is a
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common manufacty
nominally identid
to the same commo
It ha
power supplies.
within the room.
turbine driven py
that's diversity.
And 9
have the same int
unlikely in most
ACTIN
my weight, I'll t
MEMBE
ACTIN
talking about, ¢
rather then indep
MEMBE
ACTIN
has lots of dif
different depths
apply it at the 14
apply it at the

areas.

But c
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ring defect in both of those

Al pumps. They may be wvulnerable
m mode failure.

$ nothing to do with their electric
It has nothing to do with place

It has nothing to -- if one is a

mp and one is a motor-driven pump,

ther then the fact that they might
ernal shaft and impeller, which is
hydrogen --

G CHAIRMAN BLEY: If I can help with

Ty .

R STETKAR: Okay.

Gt CHAIRMAN BLEY: What John's
cople more often call redundancy

endence.
R STETKAR: Yes.
Gt CHAIRMAN BLEY: And independence
flerent definitions and applies at
if -- if you take a component it can
fvel with the power supplies, it can
Nesign.

It can apply at all other

ertainly redundancy doesn't protect
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that common mode.
MEMBE
mode that I'm tal
better elaboratio
MS. A
MEMBE
independence and
MS. A
at reliability.
consequence event
And {
single passive er
enough. If you h
then we have to
availability andg
intended function
Wheth
redundant, reliab
MR.
clarifying what w
MEMBE
a moment, I wante
-— a topic you hay

also.

And
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R STETKAR: Yes. The type of common

king about, you're right. That's a

m on terminology of that.

PAMS: Okay.

R STETKAR: People often confuse
nedundancy on that -- in that sense.
DAMS: On the whole Fuel Cycle looks

We want to make sure that a high
as defined, is highly unlikely.

If you can achieve that using one
gineered control, then that's good

ave two active engineered controls,

look a 1little more closely about

| reliability to perform their
e its independent diverse or
11ity is the bottom line.

LYNCH: Well, we'll look into

ord was actually meant there.
R SCHULTZ: Mary, while we pause for
@ to ask a question related to what
e covered and the Applicant covered

that was related to the
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implementation off

As Eric had ment
they have a progr
fabrication and i

My qu
you've thoroughly
any of the App
Quality Program s
this point?

What'
related to the pr

MR.
Quality Assurance
-— our

quality

presentation on

September.

But w
Program. And as
with that, that's
begins.

MEMBE
Steven. Thank yo

MEMBE
component, did yo

-—- take a compons

il

&

i

K

]

[

Dl

H

I

Cou
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their quality assurance program.
oned and was in their slides that
am that they're applying for design

plementation later.

estion 1s, 1s that a program that
reviewed? And have you reviewed
licant's dimplementation of their

ecifically for design of course at

been the 1level of staff review
gram itself?

YNCH: It's the same estimated

Program for construction. We have

--— our presentation -- our full

quality assurance will be in
> have done a full review of their
far as our actual inspections go
going to start once construction

SCHULTZ: That's enough for now

1=
.

REMPE: So, if they've designed a
1 go through and look at the actual

nt design and -- or spot check it,
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or what level of

MR.

=l

least from a qual

that's going to h
we approve their
construction perm
the site and goin
looking at what 1
components.
But ¢
what I think you':
MEMBE
once they've star
MR. L
MEMBE
components to be
MR. L

quality assurancg

construction ing

assurance inspect

procedure dedicat
inspection.

MEMBE
components, in {

through it. Agai
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kffort and exchange has there been?
LYNCH : I think more of that, at
ity assurance perspective, more of
@appen when we start, you know, once
Quality Assurance Plan, with the
it, then we would start going out to
y to, you know, going to vendors and

hey're doing and the design of the

hat, I don't -- what you're ask --

e asking, we haven't done that yet.

R REMPE: But it will be done out

ted construction and --
YNCH: Yes.

H REMPE : Paid for all these

uilt and everything like that?

YNCH: And that will be part of the

3§ 1inspection. We are developing

pection programs where quality

ilons, we actually have an inspection

ed to that. For quality assurance

R REMPE: And for the design of the

ome cases you might actually go

m, this partly my experience in how
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much detail you h
And t
get into the acci
getting into the
MR. 1
those constructio
I actually have
going to be herd
speak. I have hi
he can probably s
that this afterno
MEMBE
MEMBE
if you would tele
meeting, several
Appendix B to 10
I rec
to take a real clg
to that time had
MR. L
MEMBE
question, I'd Db¢g
consideration so

MR. L

we have all of oy

70
@ave at this point.

NHe same questions will occur when we
dent analysis. And when you start
details.
YNCH: Yes. And I think as far as
1 inspections for quality assurance,
dthe developer of that procedure is
later this afternoon and he can
m —— he has a few slides on that and
weak in a little bit more detail on
R REMPE :

Thank you.

R SKILLMAN: Steven, 1t would help

graph your punch here. At the last

of us raised the importance of
CFR 50.

@11 your kind of saying we're going
se 1look at that because the template
een the ASME program.

YNCH: Yes.
R SKILLMAN:

And to Dr. Schultz'

curious, have you given greater
to Appendix B?
MNCH: Yes. I was hoping to -- when

Ir quality assurance reviewers here
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in September to
are -- as of now
that we don't nee

But w

to go through and

MEMBE
MR. L
MS. A

reviewers in Fuel

the baseline crif

new facility. ]
phenomena hazards

So, A
1999,
the time that thq

was happening, W

criteria from Par

appropriate for
facilities like t
And 9

were looking at t
did look at the
criteria that ars
interim staff gui

Okay.

really tackle that issue.

grew out of

71

But, we

I mean, I think our position is

@ to apply Appendix B.

lhen we have everyone here, I do want

explain why we are not using it.

R SKILLMAN: Okay. Thank you.

YNCH: Yes.

PAMS: My understanding is that my
Cycle are indeed looking at all of

eria that are in Part 70.64 for a

Nbout fire protection and natural
and that sort of thing.

- and Part 70.64 grew out of, in
Part 50,

Appendix B -- A, and at

17

§ new Part 70 Subpart H rulemaking
¢ looked at those general design

t 50 and selected which ones were

fuel cycle facilities. Or for
his.
b the reviewers in Fuel Cycle who

he radioisotope production facility
general -- those baseline design
in 70.64 as incorporated into the
dance.

Single failure. With respect to
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single failure,
electrical system
their intended s
single failure wi
redundancy and in
such that a sing
does not result i
system to perform

Desig
separation,
component design,
used to the exteg
single failure.

So, W
are. You know,
You know, my fay
dampers on the no}
is that they desid
of time.

Now
specifications o1
But SHINE has comn
tight dampers tha

So, -

the accident seqy

fung

72

mechanical instrumentation and

i

4 and components required to perform
afety function in the event of a
|1 be designed to include sufficient
Nependence, here we got these words,
lle failure of any active component
m the loss of the capability of the
its safety functions.

such as

m  techniques physical

tional diversity, diversity in
and principles of operation will be

nt necessary to protect against a

¢ don't know what these components
Hhere's the list of what they are.
orite example 1s the bubble type
Nle gas removal system. All we know
ned to close within a certain amount
nwe don't have the manufacturer's
| those bubble-tight dampers vyet.
itted to select and purchase bubble-
Tt meet those criteria.
+ and those criteria,

according to

ence we evaluate, are good enough.
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Now, during th
inspectors will h
that SHINE actu
indeed meet the
the construction

Secti
classification of
safety. Systems
are to be classif:
safety in quality

3.5 p
in developing
preliminary desigq
guidance, reviewgd
accident analysidg
requirement.

PSAR
SSC classificatio
SSCs at the SHI]
related because t
normal operation
mitigate the con
transients or acc

The 1

classify SSCs acd

73

[ construction inspection, NRC
@ve to make sure that the component
jlly purchases and installs does
driteria that they committed to in
permit.

on 3.5.1 of the PSAR describes

systems and components important to

1

Hnd components in the SHINE facility
led according to their importance to
levels and seismic class.

rovides the top level guidance used
classifications

these during

yin with the support of regulatory

, hazard and operability studies,

, ISA and national Consensus code

Table 3.5-1 contains a summary of
s developed facility wide. Certain
NE facility are considered safety

hey perform safety functions during

4 or as required to prevent or
sequences of abnormal operational
1dents.

urpose of PSAR Section 3.5 1is to

brding to the safety function they
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perform. In addi
upon such equipme

of safety functioi

SSCs and their saf

PSAR Table 3.5-1.
SHINE
10 CFR 50.2 to
related SSCs. Ar
time, what those
Quali
provided in the
developed in accd
already talked ab
Secti

safety-related

withstand the eff

And remain funct
criteria. I thin
NRC s

the systems and
function. And a
other PSAR sectio
NRC
includsg

criteria,

required of the sj
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Hion, design requirements are placed
mt to ensure the proper performance
1 when required.

A listing of these

ety classifications are provided in

uses the modified definition from
develop the definition of safety-

d we talked about this a couple of

- the six criteria are.
Ty assurance requirements are

QAPD. The SHINE OQAPD has been

rdance with ANSI 15.8, which we've
put.

on 3.5.2 of the PSAR describes plant
SCs that will Dbe designed to
cects of a design basis earthquake.
ional to meet the safety-related
we talked a lot about that already.
taff reviewed the design basis for
components that are required to

rte described in detail in this or

ms .

IJ

Htaff determined that the design
d consideration of the conditions

stems and components to insure safe
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RPF operation ing
potential accidenf
of the PSAR.
Staff
components that W
conditions were (¢
conditions were af
Staff
the systems and
assurance that th
will function as
and safe shutdown
MEMBEH
type, trying to un
they've done some
design specificatf
And ¥
permit just based
an independent andg
did you? With 1
that?
MS. A
we don't have the
-— well, we'll gef

13 in September.

75

rluding response to transient and
conditions analyzed in Chapter 13b
verified that the systems and
ill be required to ensure safe RPF
onsidered. And they're operating
1alyzed to ensure function.
determined that the design basis of
components provide reasonable
e facility systems and components
designed to ensure safe operation
of the RPF.

REMPE: Again, just an information
derstand the process question. So,
accident analysis and come up with
lons for certain components.
ou can grant them a construction
on that. But you didn't really do
lysis of the design basis accident,
ndependent tools or anything like
DAMS : Correct. We don't -- yes,

design basis accident -- we do not

to this when we talk about Chapter
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MEMBE

MS. A
to talk a little

MEMBE
is then okay,
permit and then t}
because they're ¢

you'll develop th;g

their accident an
And t
they say okay,

analysis is corre
got the right spd
them and the proc
But,
might be wanted t
construction and
are financially d
after you go forw
That'
just trying to ung
in years gone by,
and licenses. An

and all that.

And T

so T

H

I

)

J

q

I

§

D

1

]

]

\

d

Cou
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REMPE: Right.

DAMS : Well, actually we're going
it about 13a today.

REMPE: And the question I have
hen you grant them the construction
ere's going to be some interaction,
oing to be pouring concrete where

capability to independently review

alysis.

ien they will -- at that point when
everybody agrees this accident
t and the components can -- they've

cifications. And then they go buy
tss goes forward.

I kind of had thought maybe they
buy some of those components after
the concrete's poured. But if they
onservative, they would wait until
ard.

the schedule at a high level. I'm
erstand. Because I wasn't involved

vhen people did construction permits

I T just -- and operating approvals

just to me I thought after the
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construction perm

the 52 process, ps

components and thi

different and thi

independent evalu
MS.
Chapter 13b disc
remember, Chaptern
there is somethin
RPF. I hope my m
And
accident sequence
consequences as dg
descriptions of a
And w
Fuel Cycle Staf
particular accidg
SHINE's methodolqg
was sufficiently
That
51 accident analy
IROFS that are av
can meet the crit

That'

what 70.65 authorn

77

it when I look at -- right now like
pple are pouring concrete and buying
ngs like that. But this is a little
ngs could change when you do your
@ation of the analysis.

ADAMS : And what vyou'll see in
ission in September is that, as I
13b, SHINE said in the PSAR, that
b like 400 accident sequences in the
emory is right.

fthat something 1like 50 of those
4 can result in intermediate or high
dfined. We have reasonably detailed
lbout five of them.

Hat you'll hear in September is that
those

f looked very closely at

BNt sequences and determined that
yy for doing the accident analysis
detailed and adequate.

we trust them to do the rest of the
sjes correctly. And to designate the
@ailable and reliable such that they
eria.

it's

s what 10 CFR 70 Subpart H,

izes us to do. Is to look closely
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at the methodology and to determine whether the

II

Applicant staff ifg
methodology for dg

We dorf

accident sequencels.

MEMBEH
MS. Afl
MEMBERH
of the timing of

like with what we

smart enough and has a good enough
ing their accident analysis.

't review every single one of their

REMPE: Okay.
AMS: As much as we would love to.
REMPE: ©No, I just was wondering

when that's done. And especially

11 be talking about this afternoon.

Becaujgse it sounds like that that's going

to happen later i a lot of cases.

MS. ADAMS: Okay.
MR. ADAMS: And I think part of it is,
and indeed, therg's a lot of discussion we had is

what the regulaty

regulations are npot detailed.

issues to be put [
And Y

good thing that K
will have this dif
one of the areas
I thip

see and some of tf

that this 1s some

ons 1in 50.34 and 50.35 say. The
They allow a lot of
ff until the FSAR stage.

I think it's a

pbu know, that's --

ve're going to, you know, that we

scussion I think. Because that was
we talked about.
1k, you know, some of these RAIs you

lese issues are basically a message

thing that has to be looked at in
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greater detail.
Applicant having
FSAR stage.

But,
wide latitude th
stage. It basid
research that vy
associated with y
of versus I know

It —-
of latitude at th

MEMBE

MR. A
with a lot of iss

MEMBE
at the last minut
that the regulatq
And so that's goi

MR. A
a discussion we'j
message we clearl
know, by address
things later brin

MEMBE

MR.

I

]

I

[

I

I

I

Y

M

I

Il
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And indeed, may result in the

to do something different at the
it is the lati -- the
it the regulations allow at this
rlly says you can still be doing
u're the -- you know, numbers
ur design can still be in the range
wow —— I know what I have.

the regulations allow a great deal

s point.
REMPE: But then --
AMS: And the ability to go forward

1es to be closed later on.

REMPE: But if something comes up

1%

, then everyone starts complaining
r cost more and things like that.

\g to be the down falling of it.

R

WASHINGTON, D.C. 20005-3701

AMS: But that -- I believe that's

e had with the Applicant. And a
sent to the Applicant that by, you

ing things now versus addressing

y different responsibilities.
REMPE: Yes. Okay. Thank you.

LYNCH : Okay. I think in the
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interest of time,
of the presentati

I thi
just highlightin
used. Still usin

all of this. 5

against then.

We've
we do have, yol
responses. SHINH

analysis will con
And 1
those items that
responses back fr
again and revisit
ACTIN
I have a couple
take a break.
We're
have some slack
okay. Although t
that may stretch
I jus
both of you showe

using safety rel

1n the afternoon.

80

I think we've got through the meat
on .

nk these last couple of slides are
0 regulations

again, guidance we

¢ NUREG-1537. And we'll talk about
0.35 is what we're evaluating and

talked about some of these. But

1 know, based on RAIs, we have

has said, you know, some of this
tinue on into the FSAR.

his is kind of a summary list of
when we've asked RAIs and gotten
om SHINE that we're going to look at
in the FSAR.

Gt CHAIRMAN BLEY:

Okay, thank you.

if points I want to make before we
a little behind schedule, but we
So we should be
here's a couple of topics coming up
ws out even more.

t wanted to mention that, you know,
]l a slide that defined how they were

hted. And I don't think we got
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anything from the
time.

It 1g
other hand, from
telling me, and
the next sessiong
questions about h
lead you to safet

And s
understanding. S

Also,
on the line. Kor
say at this time?

CONSU

until later.

ACTIN
good. We're goin

MEMBE
please?

ACTIN
MEMBE
I would 1like to
redundancy conver

So, €

has four dump val

81

Members about that at this point in

oked pretty good to me. On the

the obvious things people have been

glome of these will be coming up in

, we're going to have quite a few
ow that list of six conditions that
Vv related have been applied.

ome we're having a little trouble
® we want to see that.

we have our consultant Kord Smith
@, do you have anything you want to
Or do you want to wait until later?
I think mine can wait

LTANT SMITH:

G CHAIRMAN BLEY: Okay. That's
¢ to take -- Dick?

R SKILLMAN: May I make a comment

& CHAIRMAN BLEY: Sure.

R SKILLMAN: Dr. Bley, thank you.
go back to the diversity versus
sation just for a second.

aich of the eight irradiation units

ves. Is that accurate? As 1 see

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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 plumbing?

One o

MS. A
it's an RPF.

MEMBE
dump valves, jus
greater concern.

Back
we learned to haj
like John Stetk
redundancy doesn'
really want.

And
about where are |
hardware, I think
to really intg
redundancy questi
buy dampers, corn
will be underwate
not want to be
redundancy questi
your money for wh

And t

us when we were (¢

And a lot of us hg

H

i

q

1

|

f

q

I

f

sl

Cou
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ar mentioned.
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the --

AMS: It's an irradiation facility,
SKILLMAN: Well, but each has two
two. All right, that's even a

n the day when we were doing NSSS's,
e different types of wvalves, just
Sometimes having

L give you the diversity that you

uilding on Dr. Rempe's dquestion

ou in the process to begin to buy
now is the right time for a caution
rnalize this diversity versus
n. Because if you're preparing to
rrollers, expensive hardware that
and not very accessible, you would

bitten by the diversity wversus

on after you've already committed

at 1s very expensive hardware.

1at it was a hard earned lesson for
oing NSSS designs a long time ago.

d to go back and catch up. Cut out
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equipment. Put i
But i
needs to be par

probably discuss

ACTIN
time we'll recess
then.

(Wher
went
resum
CHATR

we'll continue on
MR.
Ricohermoso of S
heating, ventilaf
otherwise called
possibility is de
three of them are
we call it RCA, a
three that are in
Zone 2 and Zone
designation of tHh
between them in

contaminated area

MEMBE

83

m different equipment.

L seems that that is a topic that
H of this Chapter 3. And we'll
it also in 9. Thank you.

¢ CHAIRMAN BLEY: Okay. At this

until 10:25. See you all back here

eupon, the above-entitled matter

off the record at 10:08 a.m. and

ed at 10:26 a.m.)

NMAN BLEY: We're back in session;
with the Auxiliary Systems. Okay.
RICOHERMOSO: I'm FEusebio

Hrgent & Lundy, I'm representing the
ion and air conditioning systems,
as HVAC. The SHINE production
signed with four ventilation zones;
1in the radiological controlled area,
md one on the very clean area. The
the RCA are the Zone 2 --- Zone 1,
3, and the number is based on the
> label of the principal operation

nrder to control the flow from one

to another.

Cou
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R STETKAR: Rico, vyou folks don't
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believe in drawin
anywhere, do you
We're sort a wvisy
listing things ge
MS. H
we have a flow (
layout 1s securi
those out in hard
MEMBE
MS. K
MEMBE
when you start ej
-- I know what it
many of the oths
detail.
MR. R

it is maintained 1}

are the RCA by en

one direction f1

contamination to
contamination.

outside the RCA a
with respect to t
RCA Ventilation Z

to be using thaf

84

ys apparently. As a back up slide

have a drawing of RVZ1l, 2 and 37
Hal type group here, and you know,
Tts lost on people.

DLB: Yes, we have backup slides,
liagram and a building layout; the
ly related so we're going to pass
copy -

R STETKAR: Okay.

(OLB: They're working on it.
R STETKAR: Thank vyou. It helps
Kplaining how these are all tied -
s because I looked at them, I doubt
r members have looked at them in
NCOHERMOSO: As I mentioned earlier,
letween the confinement zones, which
suring that the air flow travels in
om zones

of lower potential for

zones of higher potential for

Facility Ventilation Zone 4 is
md is slightly positive pressurized
he atmosphere. Next slide, please.

ne 1, which is RVZ1l, which I'm going

{, are areas where high 1level of

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

contaminations

operations until
basis, that's wh
inlets that are c
automatic isolaf
closed, and it al
HEPA filters on
Exhausts include

level of confinern

local HEPA filter

CHATR
just the supply f
MR. R
dampers; automati

that there is a
they will isolatq
isolation dampersg
Okay. Automatic
exhaust are safet
they signal Wl
activation syste
integrated contrgq
Additional safety

downstream of the

on the exhaust 7

85

are anticipated during normal

supply air from adjacent RVZ2 1is

D

gre the air 1is coming from. Air
llose to the Zone 1 are equipped with
which

ion dampers, are--they're

Y

$0 has manual isolation dampers and
the inlet and the exhaust side.
automatic isolation dumpers to a

nent at the specific RVZ1 area and

1)

MAN BLEY: Are they exhaust fans or

ans?

TCOHERMOSO: We have both isolation

c isolation dampers in such a way
normal or abnormal air condition,

§ the whole facility. So we have

that isolate the whole building.
isolation dampers in the supply and

v related.

4

They isolate the plant,

len engineered safety features

m, called ESFAS, or radiological

1 systems, which is called RICS.

related isolation dampers located
final filters that we have filters
Next slide,

bne 1. please. Our
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serial ventilatio
MEMBE
proceed, based on
RVZ1l is less than
is less than ambi
MR. R
MEMBE
RvVZ1l is for the f

MR.

==

negative.
MEMBE

that thought. Wk

the ability of f{

negative pressurs
higher pressure,
pressure is so 1o
couple of inches
fraction of an i
large door is ali
person.

MR.
designed to be pa
they should have

MEMBE

been given to it
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m Zone 2--

R SKILLMAN: Excuse me, before you
the set of arrows that you showed,

two, which is less than three, which

ent?
ICOHERMOSO: Right.
R SKILLMAN: One would assume that

airly low differential pressure?

ICOHERMOSO: Exactly. It's very

R SKILLMAN: Very negative; hold
iat consideration has been given to
he operators to exit against the
door that's opening into the next
br close a door where the negative
w? I make a comment because even a
of differential pressure, or even a
nch of differential pressure on a
ost not overcome-able by a normal
RICOHERMOSO: Those are--they're
Nt of the door design, but I believe
operators.

What consideration has

R SKILLMAN:

is my question. Is SHINE aware of
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it? I'll leave it

If you get the
operators, and th
MR. H
not really occupi
MEMBE
operator gets in
operating at thos

he could conceiva

MR. H
boxes, but hot (g
itself, which ar

closed by shields
of thing. So if
areas, we would ifj
MEMBE
controlled by a p
MR. H
MR. V
good point, and
consider if we do
MEMBE
where we could gef

because of the de

the delta P to trg

87

to SHINE to--just an open question.
delta P high enough, you can trap
at's my point.

ENNESSY: Excuse me, RVZ1l areas are

d.

Fan
Ay %4

H SKILLMAN: Okavy, and 1if an
there for some reason and you're
4 high delta Ps, I would assert that
Ibly get trapped is my point.

ENNESSY : With hot cells and glove

¢lls mostly in the radiation unit

1J

H not occupied, and they would be
| heavy shields, plugs and that type
we were to go 1into one of those
siolate the ventilation system first.
H SKILLMAN: Would that be
rocedure?

it would be.

FENNESSY: Yes,

AN ABEL: But your point is a very
that 1is something that we have to
the detailed design.

R SKILLMAN: And I offered a plan
| trapped; we could become entrapped
lta P, and we could actually adjust

o people. So we knew that that was
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a feature. Thank
MR. §
still on RVZ2;

contamination c
operation, but it
shows a breach up
supply air from th
in cooling coils

is cascaded into

airlock door leaks
differential. Ex
fume hood enclosuj
of RVZ2 is also t1
area air inlets,

zone 2 there's a
flow control valy
the zone pressure
are negative wit
Safety-related

automatic, are pi1

and exhaust duct

filters controlle

provide confineme

cooling—therer £

pockets filter th

88

you.
TCOHERMOSO: Continuing on, we're
these are areas where airborne
juld be present during normal

|s not expected routinely or else it
on RVZ1 confinement area. The RICS
=~ RCA Zone 2, which contains filters
and supply fans. Additional layer
RVZ2 areas from RVZ3 areas through
iige that was due to negative pressure
naust --- general room exhaust and
res were also present. The pressure
fansferred to RVZ1l area through RVZ1
which has filters. RCA ventilation
supply and exhaust system and air
2s reacting to maintain the design
and ensuring that the zone pressures
in RVZ3.

h respect to atmosphere

isolation dampers, which are
rovided in supply valve at the RCA
system downstream of the final

d by radiological control system to

mt. The final point, where—they'lre
I would look at the diagram, is the

At was at discharged to the wvents.
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So, next slide pl
RVZ3
contamination is
operation. It co
last presentatiol
RVZ3. RVZ3 is no
the air from Zone
with respect to Z
to the air 1lodg
clarification tha
Facility ventilat
outside the RCA,
building. It is
units,
system which are
MEMBE

fire protection,

avoid confusion.

let's talk about
provides ventilg
following locat

uninterruptible 1

contains the cabi

and it's ¢

if

A

N

v

d

1

i

if

I

1

if

®

reactivity proteg¢
contains the cal
cou
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ice.

are areas where airborne

1ot expected during normal facility

sists of RCA air locks. During the

, the question was raised about

a system; it's a zone, and it gets

2, and it's maintained at positive

ne 2, and Zone 4 also provides air

ks. Okay, so Jjust a Dbit of

RVZ3 is not a system; it's a zone.

on Zone 4, which is FVZ4, are areas

but within the production facility
supplied by independent air on the
ontrolled by a facility controlled
1ot safety related.

STETKAR: Now before we get to

Jjust go back to the last slide to

I have several questions. First,

FVZz4, because on the record, FVZz4

rion and room cooling for the

ions: the safety related

ower supply rooms; the room that

lets for the target solution vessel

tion system, TRPS; the room that

inets for the engineered safety
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features actuatio
cabinets for thq
system; the room
facility integrat
room and the no
Essentially, evq
characterized as
handling units, n
percent capacity
life of me can'j
related. If it
many rooms that c
functions, and I'q
room habitability
MR. R

in those areas su

used for projects

MEMBE
about safely shu
safely shutting

appropriate react
systems, all of {
all of which is

doesn't 1like it

system not safety

90

n system; the room that contains the

o radiological integrated control

that contains the cabinets for the
ed control system; the main control
rtmal AC power

switch gear rooms.

srything 1in  the plant. It's

naving two 50 percent capacity air
ot two 100 percent capacity; two 50
air handling units, and I for the
1 figure out why it's not safety
cools and provides ventilation for
ontain safety related equipment and
| not even talking about main control
So why is it not safety related?
ICOHERMOSO: Okay that--the ecovent

Ipport the equipment, those are not

R STETKAR: I'm sorry. I'm talking

tting down all irradiation wunits,

down the facility. ESFAS, the

or protection, all of the control
he cabinets for all of that stuff;

digital. My little computer here

hen it gets hot. So why is that

related? I've asked the staff to
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really look into
the record, becau
already claimed
fundamentally dif
MR. H
back to the defin
MEMBE
attorney; I'm an
an engineer, and
nuclear power pla
to call this faci
of systems have g

I have no notion

let's put this on

now because you'r

hole than you wan

MS. K
comment.

MEMBE
because it's a
today, 1s the c}

water system proy
entire facility,
I can't ¢

system,

water system; it
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that system, and just put that on

de you don't need to answer. You've
that it's not safety related. I
fer with that conclusion.

ICOHERMOSO: All right, 1let's go

ition of safety-related--

R STETKAR: I'm sorry, I'm not an

engineer. I'm not an attorney; I'm
we have had many experiences in
mts, and I don't care what you want
lity, where failures of these types
otten people into real trouble. So
why this isn't safety-related. Now
the record; don't try to answer it
e likely to dig yourself a bigger
Tt to be in now.

DLB: Thank you; we understand the
R STETKAR:

Second related topic

ystem you're not even discussing

Ul

Willed water system. The chilled

ides cooling for everything in the

including FVZ4. The chilled water

ven find a diagram for the chilled

s vaguely mentioned in the PSAR,
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it's not evaluate
integrated safet]
system goes, I lo
that I just ment
all of the proces
of the irradiatig
why the chilled w|

CHATIR
in there. When d
hardware part of
what's going to h
dirty.

MEMBE
surprised you did
system today, bec
most important su
and you're not ev

MS. K
the chill water sj
thought we had
constraints, we h
previous one; thi

time.

CHAIR
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@ as best as I can say--find in the

analysis; 1f the chilled water
se the cooling for all of the rooms
iloned, plus I lose the cooling for
5 systems plus the cooling for all
n unit systems. So I have no idea
ater system is not safety-related.

MAN BLEY: I'll just toss something
1gital systems begin to heat up the

your digital system,

4

you don't know

appen. They fail clean, they fail

R STETKAR: So I've got that in; I'm
n't even mention the chilled water
ause as far as I can tell, it's the
pport system in the whole facility,
en talking about it today.

0LB: I'd like to--we didn't include
stem although it's in Chapter 9; we
dovered in the time--due to time
ad mentioned it in Chapter 5 in the
5 is why we didn't include it this
MAN BLEY: At the last meeting?

DLB: At the last meeting; that's
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correct.

MEMBE
it's described if
about in Chapter
for this system
acronyms.

MEMBE

John's comment.

the past many year

don't burn you, th

make you get wet|

irradiate you, an
very, very easy
personal safety
importance of tl
almost taken for
today, but their
plant issues and
CHATIR

we go on with the

to how you would

ventilation syste
MR. H
design, we'll prd

or the fire dampe

H

I

A

d

N

J

I

I

y

Cou
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STETKAR: You mentioned 1it, but

Chapter 9; it's not really talked

It's mentioned as cooling water
for RCPS. I lose track of the
SKILLMAN: I'd like to build on
Dne of the lessons we learned over
S in nuclear is ventilation systems
ey don't radiate you, and they don't

They don't wet you, they don't

I they don't burn you. And so it's

to overlook the importance, the
importance and the functional
e ventilation systems. They're

ranted just like we do in this room
ailure modes can really cause major
najor people issues. Thank you.
AN BLEY: And one last thing before
fire, what consideration was given

eal with fires in the design of the

72
TCOHERMOSO: We provided--on the
vide £ive—nmuvmbers—en fire barriers

rs on the fire boundaries--
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CHATRNAN BLEY:

things off. q
protection?

MR. A
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That's Jjust to close

kay. You'll provide the fire

LDIERT: Yes. My name 1is Joseph

Aldieri; this is flhe correct spelling of my name, not

the one on the sl

The SHINE facilit

{

criteria of NFH
protection for
materials. The f
supplied from two
backed up by a cift
percent capacity |
a motor driven fifi
diesel-driven firg
furthermore, will

the standard for

research reactor
document; it Jjust
805, a very simplf

retention depth, g

Our
occurrence of fir
documented the ¢

systems and provid

1)

ide. I'm also with Sargent Lundy.

y fire protection system is design

A-801, the standards for fire
facilities handling radioactive
ire protection system is normally

separate pressurized storage tanks,

'y water supply. There are two 100

fire pumps to be pumping, typically
re pump, and the second one being a
> pump. The SHINE fire protection,
comply with ANSI requirement 15.17,

fire protection program criteria

It's a very brief 13-page

really summarizes, in relation to
» fire protection program elements,
>t cetera. Next slide.

analysis evaluated potential

es within the SHINE facility. We
apability of the

fire protection

e a reasonable assurance to achieve
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safe shut down

requirements esta

applied to the SHI

we learned they'ry
in other docums
limiting comby
controlling and

consequences, and
shut down as ng
divided into 21 ff
from each other
floors, ceilings,
mentioned, fire d
fire rating resi
combustible load{
SSCs, a differ
construction, evjq
probably meet th
regardless. Eff
system design fea
occurrence and th
facility, as wel
These include agd

passive protectio

MEMBE

95

and ensure the fire protection
Iblished in the NUREG-1537 have been
NE facility are sufficient. Again,

2 basically the same as you'll see

nts preventing fires, including
stible materials, detecting,
extinguishing fires to 1limit the

|| protect the systems required for
Cessary. The SHINE facility 1is
re areas; each of them are separated
by fire barriers such as walls,
penetration seals, doors and as you
gimpers where applicable. A fuel and
g$tance will be required for high
ngs for adjacent rooms containing
ent fire

train, basically the

qn  though 1it's--all of them will
nree hour construction requirements
brts to identify fire protection
qures necessary to minimize both the
H consequences of fire for the SHINE
life

1 as safety considerations.

in fire detection, suppression and

m. Next slide.

Cou
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know, tell me if

and we can talk al

about specific f1

areas and how th
anything security
MR. A
CHATIR
long--it would b;d
long as we don'{g
material, we're o
MEMBE
locations of coj
concern.
CHATIR
MEMBE
CHATR
MEMBE

it, and then it
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this is somehow security related,
out it later. I had some questions
re areas and what's in those fire
ey're treated. Do I delve into
related if I talk about those?
LDIERI: It depends which one it is.
NMAN BLEY: I want to say this, as
HStter if we could save it, but as
talk about specific locations of
kay.

R STETKAR: I'm not talking about

ntrolled material, 1if that's the

MAN BLEY: Then we should be fine.
R STETKAR: We should be fine?

MAN BLEY: Yes.

R STETKAR: Okay. Let me get into

s cut you off at the knees or

\LDIERT: I have memorized the 21

R STETKAR: Oh, vyou have? I
them all.

LDIERT: I have my computer; I can

NEAL R. GROSS

whatever—--
MR. 2

areas, so--
MEMBE
couldn't remember
MR. A

pull it up.
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MEMBE
9a2.3-1 or whatej
helps.

CHATR
forward, if one off

what you're looki

us.
MEMBE

if--for the benef

this morning in

the layout of thsd

for most of this,
CHATIR
MEMBE
can--
CHATR
MEMBE

a little bit; it
I'm going to be
bottom part of th
CHATIR
MEMBE
areas 11, 12, 13 1

the control room,

CHAIR

H

I

I

i

f

I

H

I

H

¢

¥

]

I

H

D

I
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STETKAR: Pull it up, the figure
er; it'll help. Or FA2.6-2 also
IAN BLEY: John, before we go

you two can tell us something about

ng at in the pictures, it'll help

STETKAR: Yes, okay. Actually

t of everybody, there was a picture
he first presentation that showed

whole facility, and it'll suffice

except—--
(AN BLEY: For Figure 47?7 Page 47?
STETKAR: Page 4, yes, if you guys
AN BLEY: In Chapter 37
STETKAR: In Chapter 3. It helps
loesn't help an awful not, but what

alking about are the areas on the

s figure in particular.

(AN BLEY: In this room?
STETKAR: I'm looking at fire
asically and 21, so they're down in

that area.

AN BLEY: The hallway. Okay.

NEAL R. GROSS
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MEMBE
on from my FVZ4 r
trains of safegua
in fact, they're
the target
system seems to 1}
one room, it's £}
the ESFAS trains.
control system ca
area 12, so I'm
that are shared
mean, it's not -—o
each of your rad
shared system.
redundant, for
control system an
protection systen
in the room. Why
MR. A
all the equipment
MEMBE
look at Figure 74|
MR. A
MEMBE

show you individu

solut

H

ol

it

®

|

I

a

H

Il

I

B!

Cou
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STETKAR: This is kind of a follow

nt, but I notice that there are two

ds, ESFAS, Train A and Train B, and

in separate fire areas. However,

ion vessel reactivity protection

e-—-all the cabinets seem to be in

re are 13, which also has half of

All of the radiological integrated
inets seem to be in one room, fire
curious because these are systems
among all 12 radiation wunits. I
you don't have a separate room for
ation units;

this is a completely

So I'm curious why nominally

example, radiological integrated

I target solution vessel reactivity
are included in single fire area,
is that?

LDIERI: I don't have the 1list of

that's in rooms, I just--

STETKAR: Yes, that's why if you

.6-2, I could go look at it--

LDIERT: In the PSAR?

STETKAR: In the PSAR, it doesn't

1 cabinets, but indeed it does give

NEAL R. GROSS
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you a list of thqg
each area, and it
locations of the
around the
control room. An
I couldn't find

that had that amoy
is why, and how

fire hazards ana

question to what

you look at yourn

it's a very, ve
analysis.
MR. A
MEMBE

address things 1i
is an analysis

breach fire area;
which means to m|
effects of spux
required, at leas
so far determinis
and we need to 1

damage that can ¢

further brings 1if

contxy

99
names of the types of cabinets in
even shows you sort of the physical
in each of those areas

cabinets

ol room, those rooms around the

d that's all I have to base this on;

1]

qJtuff in the fire hazards analysis
int of detail. So my basic question
have you dealt with that from the
lysis perspective? And a related
Dr. Bley mentioned earlier, is when
fire hazards analysis, right now
1y high level kind of simplistic
ILDIERI: Correct.

R STETKAR: It does not seem to
ke spurious actuations; all it says
dJefining consequences of the fire
this is stated as loss of function,
€ a clean failure rather than the
ious actuations, which are now
4 for nuclear power plants, for both
tic and probabilistic assessments,
bok at heat-related, smoke-related
@duse spurious actuations. And that

fto question this notion of having
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protection--all o
and half of the s
MR. A
kind of briefly.
was a high level;
how they separate
MEMBE
MR. A
answer would be
assessment would
MEMBE
sort of draws quq
this is one of th
it's

sure when

building layout
construction ©pen
structures and wa
like that. Thi
typically go back
to put up enough
enough partitions
rooms under norj
laptop computer d
found that

have

fitting fire barr

100

ff the protection system in one room,
afeqguard stuff in the same room.

LDIERT: I guess I can answer that

As you mentioned, this originally

they separated everything based on
d various components.

R STETKAR: Right.

LDIERT: I was not--the long form

that a shut down analysis type of
then occur.

R STETKAR: On the other hand, it

Hstions, really. This is an area,

¢ areas where I'm kind of not quite

resolved, because this 1s now a

and we're talking about a

mit here, which means physical

I|1s and space allocations and things

$ 1s not the type of thing vyou

and--you might not have enough room
partitions, and if you do put up
| it might get so hot in those little
nal circumstances that my little
desn't like to be in there.

People

problem later in terms of retro

iers to a pre-existing design.
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MR.

I

that. I would ne

the system engi
evaluate that.
MEMBE

you haven't thougl

difficult to thin

MR. 4
question and assq
probably also u

mitigate those as
nuclear industry
sampling systems j
days before. So
I could put air s4
plants are doing

MEMBE
design it right n
it.

MR. A
be the considerat
to answer your du

MEMBE

MR. A

it that way, but

101

NLDIERT: Again, I would default
ed to probably coordinate that with
meers of the sub-components and
R STETKAR: Well my question is if
it about it now, it might get awfully

k about it later, to fix it later.

NLDITERT : I guess we'll note the
§ss 1t, and to answer 1t, I would
e fire protection techniques to

well. For example, as we do in the
early warning detection or air
hich detect fires well before, like
dhat could be a defense method where
ympling inside a cabinet, which many
mow under 805. So--
R STETKAR: We're not trying to
ow; I'm trying to draw attention to
LDIERI: I'm saying that those would
ilons that I would take into account,
ekstion more effectively.
R STETKAR: Okay.
ILDIERT:

I'm not saying I'm solving

that could be an example.

NEAL R. GROSS
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MEMBE
because you did g
correct?

MR. A

MEMBE
safety-related un
separate rooms; 1
those, but the ot

MR. A
stage there was a
to make space.

MEMBE
it up now, becau
worked with plant
up intermediate j
all familiar with
with room ventila
ventilation flow.
they just put up j
mean it's--it can

MR.
deviation from v
not-- code wviols

business has been

MEMBE
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R STETKAR: I'm Jjust surprised

cparate ESFAS Train A and Train B;
ILDIERI: Noted.

R STETKAR: Okay. And also your
interruptible power supplies are in
hey're in 11 and 21. So you got
her ones not so much.

LDIERI: I just recall during this
lot of shuffling of rooms and trying
R STETKAR: And that's why I bring

se space allocation--I've actually

1]

4 who after concerns about fire, put
jartition walls--and we're kind of
this--then they got into problems
dion because they didn't have enough
They had seismic problems because
plock walls that could fall down. I
be a real nightmare.

ATLDIERT:

Oh yes, and now your

our sprinklers, your detector are

tions, and the list goes on. That

very good for me.

Cou
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MR. 2
so--last slide if

[Off

MR. 2
protection proce
typical site lay

water tanks, we

Again, they're all

are cross connect
you have any short
out, you can alwg
two different dir

providing water

sectionalized wval

such that you can
alternate means.
variously locate
layout. One que
have a city water
we verify that th
can be revisited
design for meetir
has any questions

MEMBE

It doesn't have

103

\LDIERT : I'm sorry. I've spoken
I may is--

The record comments]

slide 1is fire

N\LDIERT : The 1last

§s diagrams, and this 1is a very

put, you have the two independent

do share the supply.

city water
cross connected where the two pumps
#d with a typical ring header, so if

leg out, or hydraulically suctioned

ys provide water to the plant from

1J

Hctions, so you're always assured in

supply. Again, you'll see

ves, again, that are Jjust spaced

always lose one leg and provide the

And then hydrants, again Jjust

il around based on a general site

jtion was asked, why two tanks, we

supply. If during the later stages

ekre's enough flowing pressure, that
| but this 1is a typical template
g most standard designs if anybody
on that.
R STETKAR: I had one more question.

anything to do with hardware or
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building layout,
the PSAR,
fire responders 3
offsite fire resj
take credit for t}
into that in a m
PSAR that says c
now—--"Class 1 staj
suppression capab

1 systems include

connection is nof

for a trained fi
standpipes, but 1
taking credit for
put up the hoses 4

MR. A

MEMBE

and I want to tr

Well, I've got thg
personnel traine
extinguishers ar
firefighting effo
So if I have a f

hand-held fire ex

and fight it, I d

I got k

104

pbut I need some clarification. On
ind of confused about what on site
re assumed to be able to do versus
jonders. And 1it's clear that vyou
e offsite fire department; I'll get
dment. But I found a quote in the
lass—--this is inside the buildings
Ndpipes are provided for manual fire
11ity in the SHINE facility. Class
2.5 inch connections; the 2.5 inch
provided with a hose; it's there
refighter use only." So I've got
don't have hoses. And yet you're
the fire department to come in and
nd fight the fires; is that correct?
ILDIERI: That's correct.
R STETKAR: So if I'm in the plant

v to use a hose, 1it's not there?

1%

o little hand-held--it mentions that

@ in the wuse of portable fire

4 assumed to voluntarily conduct
rts on fires at the incipient stage.
ire burning and I've got a little
Hinguisher and I want to go in there

an do that; but if I want to put a
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hose stream on it
fire department t

MR.

ey

speaking, most fi

are put out by fir

most plants now i
hose stationed in
Canada, in the CA]
stations and just
trained fire briq
firefighting, to
having them avai
learned over time
added by having 1
thing where you hi
your detection an
that you can, if vy
want--if it's t}h
trained and quali

MEMBE
I look at the 4
protection progrd
I'll ask the sta
stated

Applicant

provided to both

n

¢

N

]

N

J

I

sl

a

L

I

i

Cou
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I can't; I've got to wait for the
show up, right?

LDIERI: Right, and historically

res, even in the nuclear industry,
e extinguishers, and the problem in
when--having untrained people use
So a lot of plants,

orrectly. even

DUs, they are removing all the hose
relying then on a fire brigade, a
ade who are trained in structural
then use the equipment wversus just
able. So it's kind of a lessons
that there's been very little value
he hose cabinets and stuff in the
ve sufficient protection effects by
I your suppression systems are such
then you really

bu really needed to,

at bad, vyou really want someone

ied.

STETKAR: On the other hand, when
iscussion in the PSAR about fire
ns, it says in the SER anyway--and
f about this later--"finally, the
that periodic training will be

the SHINE fire brigade members and
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offsite fire
permitted manual
SHINE facility."
have a fire brig
because you're no
MR. A
they don't. Iy
brigade, even the
power plants woul
of reasons. One
typically maintg
historically tesft
their own equipms
fire departments
established for t
are adequate, and
MEMBE
because we deal
license renewals,
renewal typicall}
about inspection
licensees now haj
hoses are repla

replacing the hos

to make sure tha
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support organizations regarding
fire suppression techniques at the
That leads me to believe that you
nde, but you're telling you don't
ILDIERI: I don't know if they do or
m saying if they do have a fire
m, the fire brigade even in nuclear

] bring their hoses in for a variety

| there's maintenance issues about

lining, qualifying and how to
them, and they'd rather bring in
rnt . In other industries as well,

don't rely on that the programs
lhe maintenance of the hose stations
rather bring their own equipment.

I STETKAR: It's interesting
with a lot of nuclear power plant
and the line item on the license
is—--there wused to be questions
and maintenance of hoses, and
e characterized the fact that the
committed to

teable and they've

¢s. They do inspect the standpipes

Ay

qd they're not corroded and they're
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capable, the wvall

Power plants do h

MR. A

MEMBE
power plants dol
correct.

(Simu

MR. A
them at--

MEMBE
They're inside th

MR. A

they're taken ther

where I did th

facilities where t

it was a problem.
MEMBE
MR. A
(Simu
MR. A
fire-trained fire
MEMBE

record and we'll

107

ves are capable of being opened.

ave hoses.

ILDIERTI : Correct.
R STETKAR: So your allegation that
1't have 1installed hoses 1s not

ltaneous speaking.)

ILDIERI: —-—- houses they don't have
R  STETKAR: No, they're inside.
€ plants.

LDIERI: Oh. I've seen some where

out, and again, I give the example

& evaluation for the other OPG

hey decided to take them out because
Not across the board.

R STETKAR: Okay.

IDIERI: Not across the board.

ltaneous Speaking.)

LDIERI: If they decide to have a
brigade, that can be--
R STETKAR: We'll get it on the

have to be a bit cognizant of time,

some other things here. Does

a full time municipal fire
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because we have
Janesville have
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department?
MR. A
MEMBE
you.
MEMBE

a dumb question,

Is that a schemg
diagram? In othe
if something happ

the two tanks, w4

you develop a ho

pipe fails, there
MR. A
cross--yes, I sai

MS. K

schematic.

MEMBE
don't show manual
the game; that's

MR. A
point of wview, c
the final design,
kind of represent
questions?

MEMBE
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ILDIERI: Yes.

R STETKAR: They do? Okay. Thank

R BALLINGER: I have--I think it's
but I'm looking at that schematic.
tic or 1is it actual piping, P&ID
1 words, there's no isolation valve;
ens to that cross connector between
o're done for. In other words, if
le, that pipe, that cross connect
S Nno way--

[LDIERTI: Right, there should be a
@ that there's a cross--
DLB: This is not a P&ID; 1it's a
A lot of the schematics

R STETKAR:

isolation wvalves at this stage in

sort of--
LDIERI: It's got the big picture
rrect. And in fact, once you get

one tank may go away, so it's just

ative of a site layout. Any other

Cou
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MR. A

MS. K
be talking about 1
covered in Chaptq
Chapter 9 also c
that were previo
meeting; we WOl
constraints. Sq
today 1is the trif
you remember fron
driver supplies f{
the system that d
description of 1
trains. The TPS
receives the mixe
neutron driver,
hydrogen isotopes

the neutron drivej

and scrubs the gl

may escape during
Safet
tritium releases,

system which consg

the outer Jjackets

transfer tritium
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ILDIERI: Okay.

DLB: Hi, I'm Catherine Kolb, I'll
he other ancillary systems that are
e 9. As we mentioned previously,
ontains some discussion of systems
usly covered 1in the previous ACRS
time

't be revisiting due to

the first system we're covering
ium purification system. This, if
our previous meeting, the neutron
fritium for its operation; this is
bes that. It consists in our PSAR

qwo TPS gloveboxes with separate
, the tritium purification system
d tritium and deuterium gas from the
removes 1impurities, separates the
and buffers supplies to return to
. It also monitors gases effluence
ovebox atmosphere for tritium that
the process.
v functions are provided to minimize
and this is done using a confinement
ists of the gloveboxes themselves,
of the double walled piping that
and then

outside the glovebox,

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

confinement isoldg

also sized to m

below the lower £

a leak into the g

Next
slide 33 1is to
handling systems
during irradiati
irradiation, the
purged into the
the next slide, a
system, it is sen]
and then to RVZI1,
earlier, and to
slide.

The
safety-related s
gases that are ge
It stores them fo
sampling and relg
they are release
vessel vent syst
monitored to ensi

regulatory limitg

The process ves

110

ytion wvalves. The cell wvolume 1is

@intain the tritium concentration
lammability limits in the event of
lovebox.

set of systems, this schematic on
neorient ourselves on how the gas
are arranged in the facility. So
after an

jn, we produce off-gas;

off-gas system, the power system is
loble gas removal system that's on
md then after the noble gas removal
1 to the process vessel vent system,
which you have the schematic from
SO next

facility exhaust stack.

noble gas removal system 1s a

ystem; 1t stores fission product
merated in the irradiation process.
n at least 40 days of decay prior to
Hase. The decayed off-gasses when
i, they're released to the process
em, or PVVS. The off-gasses are
Hre radioactivity 1levels are below
for discharge to the environment.
addition to

jel vent system, 1in
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receiving off-ga
receives off gas
the RPF. The areq
that's a packed

caustic, to remoy
to be in the off-g
and uranyl sulf3
off-gasses are

system, which cg

through final fil

is also used to

slightly negative

MEMBE
next slide, becd
system, one of t

this slide a PVVS
to maintain hydrd
flammability 1limi
flow, right?

MS. K

MEMBE
keeping the flo
establish that on
RVZ1,

as you've

statement that s

111

§ from the NGRS system, it also
from the various process vessels in
il also includes an acid gas scrubber,
dolumn with sodium hydroxide, with
> the acids that would be expected
S, since we're using uranyl nitrate
tes in our plants. The treated

ftransferred to the RVZ1l exhaust

ntains filters so the gas passes

ters before being released. PVVS
maintain the process vessels at a
pressure for contamination control.
R STETKAR: Before you go to the
lise we're getting to a different
e functions that you mentioned on
the process vessel event system is

gen concentrations below the lower

. You just do that by dilution

PLB: That's right. Yes.

R STETKAR: You're just basically

w to--okay. I Jjust needed to

the record. The PVVS exhaust into

juoted here, in Chapter 9 I find a

1)

Hys "The PVVS blower continues to
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operate, even 1if

functioning." Ok

away and isolateqd
isolated, I'm not
it's--the Dblower
nowhere for the
running and therq
sounds like hydr
like I might hav
Have you thought
MS. K
it right now.
MEMBE
record now.
MR. V
that, and where w
Whether up, past
(Laug
MEMBE
by exhausted unde
MR.
we have to look
you have a passiv

MEMBE

the RVZ1 is power

112

the RVZ1 exhaust system is no longer
ay. On the other hand, RVZ1l goes
on a lot of stuff, so if RVZ1l is
getting any through flow with PVVS,
there's

might be running, Dbut

flow to go. So 1f the blower is
t's nowhere for the flow to go, it
dgen will increase, and it sounds
2 a hydrogen flammability problem.
about that?

JLB: I don't have the details about
It's on the

R STETKAR: Okay.

AN ABEL: Yes, we have thought about
¢'re going to vent that exhaust to.
the dampers --

hter.)

R STETKAR: Yes, how will hydrogen
r those conditions?

AN ABREL: And that's the thing is

1)

Ht the accident sequences done, if

Fany
Ay

R STETKAR: Well it's all--all of

ed for non-safety stuff and I found
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a lot of statement
on --
(Simul]
MEMBFH
bunch of ways ths

so much on PVVS [

It's just a blowelr.

Membelr

effort to try and
you have some sor
there?
MR. V§
Membelt
at a location to
occurrence if it g
MR. V§
MEMBEH
your acid gasses [
MS. K
scrubber is downsft
MEMBEH
accumulation of
systems?
MS. H

which uses uraniy

113

s that said the dampers fail closed

| taneous Speaking.)

IR STETKAR: —-— So there's a whole

£t RVZ1 is designed to isolate; not

ecause there isn't much in there.
REMPE : Well as part of your

figure out what to do with it, will

t of concentration monitor located

\N ABEL: -- monitors for hydrogen.

r REMPE: Right. Will it be located
represent that type of sequence or
iccumulated there too?
AN ABEL: It could.
POWERS : You're going to carry
into your gas accumulation systems?
OLB: The TOGS system? Yes, the
rream of the NGRS tanks.

POWERS: Are you going to get an

ammonium nitrate crystals on the

DLB: TOGS is coming from the TSV,

m sulfate that's being irradiated,
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so we wouldn't ex
MEMBE
any nitrates in t
MS.
directs --there's
nitrates or urany
all going into th
MEMBE
MS. K
PVVS, they'll be
nitric acid, ther
acid gasses from
MEMBE
possibility of gy
nitrate in the sy
MS. H
because the IF --
(Tele
MS. K
I guess to fini
Dr. Bley; it di
captures nova gas
And now we'll Y
simplified diagrd

into the plans.

114

wect significant nitrates in NGRS.
R POWERS: You're not going to get
he system at all?
KOLB: I don't -- it
not direct input from a system using
/Il nitrates into the NGRS. That's
k PVVS, but those are in the RPF.

R POWERS: What is your acid gas?

DLB: Sulfuric acids in NGRS. In

from the UREX system where we use

1

7 will be some nitric -- caustic, or
mitric.
If POWERS : And there's no

qtting cross contamination here of

stem?

FanY

(OLB: Into the decay tanks? No,

pwhonic Interference.)

(PLB: -- uses uranyl sulfates. And

IJ

4h up this slide, that's the PVVS,

lutes the evolved gasses and it

ses from the process vessel events.
2 moving on to--this 1is another
m to show how the next system fits
In the previous meeting, we talked
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about the irradia
to the dump tank
super cells in
purification port
Chapter 4; now
system, which is
Next slide.

So 1
molybdenum isotoy
is where we rece
bottle from v
purification syst
the super cell, i
control; the prq
collection bottlg
shipping bottle
steel bottle per
inner product shi
outer shipping cg
half barrel size

Next,
sorry, I thought
about

discussion

systems. We haj

waste storage sys$

115
dion and how the uranyl sulfate goes
it's transferred to one of three
the RPF, the extraction and
ions of the processing recovered in
e're talking about the packaging
the last third of the super cell.
hat will be the

MIPS system,

= product packaging system. This
ive the moly-99 product collection
he molybdenum extraction and
em. Once in the packaging area of
t goes through an assay and quality
duct 1is then moved from product
ff and placed 1in an inner product
that's expected to be a stainless
our customer requirements, and the
pping container is loaded inside an
sk, which is a shielded container
for —- it's reusable.

we have discussion about the -- I'm
We have a

there was a question.

the radioactive liquid waste

e the aqueous radioactive 1liquid

tem. This consists of two liquid
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waste storage tan
of buffer storags
normal processes
non-routine open
flushing activiti
the chemical and
entering the tan
liquid waste evaj
the radioactive
immobilization sy
the ligquid waste
immobilize 1t u
cements, producse
disposal as radwa
Next,
system. This 1
radiocactive liqui
in the system.
criticality-safe
contain a potenti
fissile material.
the liquid is 1if
sampled and charg

may be treated w

pH. A question i

116

s; they each provide around 40 days
capacity for wastes produced from

for routine effluence and some

ations such as maintenance and

1%

e¢s. The waste is sampled to verify
radiological composition prior to
Ks, and also prior to feeding the
that is in

orator, which is next,

liquid waste evaporation and
stem. This i1s where we evaporate

to reduce its volume. We then
$sing a cement formula, Portland

solid waste for shipping and
ste.

we have the radiocactive drain
s where any spills or leaks of

ds in processing areas are collected
The drain lines are sloped to a
sump catch tank, which is sized to
nl leak from the largest tank with

That criticality-safe tank, once

i the sump catch tank, it can be

cterized if needed, and the liquid

ilth acid or caustic to address the

m the previous ACRS meeting, we had

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

a brief discussiol]
This will also bs
Section 13b.3.1.2
was brought up i
Nuclear Facility
recommends contro
contact with nif
temperature, pre
nitric acid.
(Tele
MS. H
controls in addif
for degradation ¢
residence time c

red oil events in

to evaluate ind

availlable literat

apply this info
appropriate.
MEMBE
assume you're goi
temperature and
accountability sy

MS. K|

MEMBE

117

N about red oil prevention features.
covered--is also included in PSAR
| but we're adding it here since it
n the last meeting. The Defense
Safety Board documents, TECH-33
s where organics have the potential
The controls are for

ric acid.

mass and concentration of

I

dsure,

pwhonic Interference.)
(OLB: —-— uses these recommended
ion to organic impurity monitoring
roducts of tributyl phosphates and
ntrols in the solvents to prevent
SHINE will continue

our facility.

ustry experience and review the

ure regarding red oil events and
rmation

during detail design as

R REMPE: So how much below? I

mg to have like monitors to monitor

Cou

(202) 234-4433

concentration, or some sort of
stem, but how much below?
(MLB: Below the temperature?
R REMPE: Or all four of those
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parameters where
pressure, tempers
margin are you g
comfortable? I
about that you ta
they said it woul
below, and is it
read 13B, the P
comfortable with
have to be?

MS. K
next slide. So
evaluated for red
are the various c
As to your quest
specific process
process, the ext
that are expected
the strip and th
at about 50 degry
don't want to go
limit that's mer]
there have been

red oil events hdg

our set points fq

118

ilt's appropriate to say that, I mean
ture and concentration. How much
Ning to have to make everyone feel
think last time there was a thing
llked to some experts at Argonne, and
dn't be a problem, and so how much
I haven't

documented somewhere?

$AR, but 1if the experts feel so

1it, how much below are you going to

QPLB: Well I think I'll move to the

these are the systems where we
0il prevention features, and these
pgntrols that apply to those systems.
ion on margin, 1t depends on the

| but for example, 1in the UREX
raction and the scrub portions of
to be at about 25 degrees C, whereas
Ie wash portions are expected to be
eces C. We understand that's--you
rll the way up to the 130 degree C
tioned 1in the documents, Dbecause
industry experience on potentially
Ibpening at lower temperatures. So

r our alarms, we haven't specified
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them vyet, but

characteristics

considerable margfi

MEMBE
yet, but 1if I rea
says the areas o
margin, 1is there
these places are
places, and we ha

MS. K
of detail in 13B|
about red oil 1is
chemical acciden
accidents as one
reactions --

MEMBE
unfortunately I
subcommittee meet
information availl
provide us some s
transcript aftery
and --

MS. K

you look in Chapt

the processes ars

119

based on the normal operating
of the processes, we do have a
in.

R REMPE: If--I haven't read 13B

g it, will I see somewhere where it
f concern where you had the Ileast
a table or documented numbers of
going to probably the most critical
ve this much margin?
DLB: No, we don't have that level
It has--the paragraph that talks
in that section I mentioned under
chemical

Cs, and we considered

df the exothermic potential runaway
R REMPE: So for the meeting, which

m going to miss the September
1ing, but will you have that kind of
able in the presentation for us to
ort of indicator, and I'll read the
ards or get the slides in advance
DLB: We can do that, but the--if
er 4,

there is a description of how

and our expected temperatures for
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each of the proce

MEMBE
best temperature
parameters, and A
the most critical
much margin you
with the transcr
someone say Vyes,
processes and thg
isn't an issue.
the experts feel

MS. K
about that. The
spread throughout

MEMBE
Thank you.

CHATIR
further and one ¢
to the best of my
in the red oil redq
they confirmed th
conditions; that
otherwise. So

conditions, and I

says, how far
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$ses.

R REMPE: And so if I look at the
and I'm interested in all four
o I'd like to know where you feel
parts—--locations would be and how
have there because again, I think
I remember reading

ipt last time,

the experts have looked at our
oy feel very comfortable that this
And so I'd like to know what makes
comfortable.

DLB: We will prepare a presentation
information you're looking for is
Chapter 4, so it's not all in one--
R REMPE :

Yes, so it would help me.

MAN BLEY: I'd push that a little
f you referred to these as limits;
knowledge, nobody knows what happens
ction, but from a handful of events,
it those events were all above those
can't happen

doesn't say they

the more vyou can avoid those

guess I'd be interested in, as Joy

we're staying away. If the
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temperature's qui
good vent, that'
controls there 4
monitors and alar]
six hours or you

be interested in

MS.

questions? All 1
presentation.

CHAPTER 9 S

MR. I

going to turn it

MR. M

as we had in Chapt

Greg, are you sti
MR. H
MR. N

basically Jjust t
appear and which 4
9. The focus of
system and the f
slide over--
MEMBE
interesting; why

chilled water sys

121

te low, that's nice; 1f we have a

5 really nice, and what kind of
re. Are there things, automatic

s, or is this taking a sample every

know, what are we doing? So we'd
@211 of that.

OLB: I understand. Any other
ight, that concludes our Chapter 9

TAFEF PRESENTATION

YNCH: All right, here we go. I'm

over to Steve here.

=

IRSCHKE: This is the same situation
er 3; I'm filling in for Greg Hofer.
11 on the phone?

OFER: I'm here.

MARSCHKE : Good. First slide 1is

he list of all the systems which
re discussed and provided in Chapter
jur review was primarily on the HVAC
The fifth

ire protection system.

I¥ STETKAR: That's pretty

@didn't you pay any attention to the

Tem?
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MR.

=

answer for that?
didn't pay any a
will be back were
protection.

MR. H
provide very muct
system, and I was
trying to find ouf
works. So--and t
of noise, can pe

guys hear me?

MEMBE

MR. H(

to understand the
were kind of circ
to, and they didn
the chilled water
MEMBE
a lot of stuff ij
in terms of radi
see an 1integrate
support systems.
brought up with th

controls.
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ARSCHKE : Greg, do you have an
I mean didn't--I don't know if Greg
ttention to 1it, but all eyes that
focused on the HVAC system and fire
DFER: Well basically, they didn't
| information on the chilled water
spending an enormous amount of time
| exactly how the HVAC system itself
lhat did not come about for -- a lot
ople turn off your mics? Can you
R STETKAR: Yes.

FER: Basically, it was just trying
HVAC system, and a lot of my RAIs
lling on that, but I never got around
t provide very much information on
system at all, and time ran out.
R STETKAR: Okay, my point is I see
1| the SER that looks at wventilation
dlogical controlled areas; I don't
d review of the entire facility's

I'll just leave it that way. I

e Applicant regarding environmental
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MR. HQFER:

MEMBEH
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I agree.

STETKAR: And not Jjust focusing

17

on the things 1likg the main control room, but for the

entire facility.
removal from both
side and the sec
radioisotope thaft
review being done

MR. H

MR. M
the list of the a
in Chapter 9. W;q
material handling
says that the foll
that we did have
system, the same
and the radioiso
discussed by SHIN
both normal servi
I mentioned, we

responses during

Fire protection

facilities, prots
provides fire det

means to safely 9

Heat removal, integrated heat
the primary--I call it the primary
dndary side of radiation units and
| are--I didn't see that type of
i so just be careful.

PFER: Okay.
ARSCHKE: This is a continuation of

uxiliary systems that are discussed

17

H did have a couple of RAIs on the
| subsystem. The next slide Jjust
llowing slides talk about the systems

RAIs on. We looked at the HVAC

slystem serves the radiation facility

tope production facility. As was
, there is 4 subsystems providing
ces and emergency services, and as
did write a number of RAIs and

the construction permit review.
vstem in a single system for both
cts the facility from fire damage,
ection and suppression, provides a

hut down the facility in case of a
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fire, and includsg
we generated a nu
system, and SHINH
found them accept
MEMBE
the reactor prote
know, all radiati
MR. M
back and take an
out this morning.
MEMBE
MR.
system again, 1if
control area, pq
heavy 1lift equip
integrate radios
designed to inadvyd

RAIs requesting e

to, and in respon

NUREG-0612 would
acceptable. Th
facility.

MS. A

already talking a

skip a lot of my
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s a fire hazard analysis. Again,

mber of RAIs on the fire protection
| provided responses to those. We
@able for the CP review.

R STETKAR: You're okay with having

¢ction cabinets all in the same, you
on units in the same fire area?

ARSCHKE : I think we'd have to go

Nther look at that, as you pointed

R STETKAR: Okay.

[ARSCHKE : The material handling

| serves the entire radiological

bvides overhead cranes and other

ment. It's equipped to move and

ictive material, and it's Dbeen

frtent criticality. We did generate

xactly what the system was designed

se to the RAIs, SHINE has indicated

be used, and we found that

is 1s a radioisotope production

DAMS: Since we spent a lot of time

out the HVAC system, I won't--I'l1l

talk; that's good. Staff evaluated
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the PSAR for ops
system during tH
design bases wer
PSAR Chapters 4B
Safety Features;
Systems; 11B RAD 1
13B Accident Anal
detail about thsg
sections of the s

Staff
functional and s
systems shows t}h
adequate to co
radioactive mateg
operations in com

Section 9B1 disd

material that coul

areas from the fu]
analyses demonstr
controlled Dby {
inadvertently es
there will be so
Chapter 11 SER.
The a

and concentration

125
rations and functions of the HVAC
2 range of RPF operations. The

¢ compared with requirements from

RPF Description; 6B Engineer and

7 Instrumentation and Control

Protection and Waste Management; and

ysis, and there will be a lot more

) HVAC system 1in those remaining

afety evaluation report.
review of the design basis and

afety characteristics of the HVAC

it the proposed systems will be

mtrol the release of airborne

rials during the range of RPF
wliance with the regulations. PSAR
ussed all sources of radioactive

d become airborne in the RPF process
|1 range of process operations. The

Hte that the radiocactive material is

1]

’he HVAC system; it could not

dJape from the process areas, and

me more details about that 1in our

malyses show that the distributions

5 of the airborne radionuclides 1in
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the RPF are limif
so that during

potential occupat
the design bases

11.1.1.1 states f{
and process opeq
storage tanks ug
activity such thdg

limits. Annual

concentrations ar

which uses the st
relative atmosph
values, to determ
concentration fory
of the maximally
nearest point on
full time reside
1.111 is used wi
Section 2.3 to ca
Staff
an integral part
The design of the
its operation prd

will function to

material to the

126

cd by operation of the HVAC system

the range of RPF operations, no
ilonal exposures are likely to exceed
lerived in Chapter 11. PSAR Section
rhat gaseous activity from the TSV
held

ations is in the noble gas

itil radio decay has reduced the
C releases are below the 10 CFR 20
average airborne radiocactivity
e determined per Reg Guide 4.20,
@ck release rate and annual average
@ric concentration, chi over Q
ine the annual average radionuclide
each radionuclide at the location
exposed individual, which is the
the site boundary and the nearest
t. The methodology in Reg Guide
ih the meteorological data in PSAR
lculate the chi over Q values.
determined that the HVAC system is
of a confinement system at the RPF.
confinement system and analysis of

vides reasonable assurance that it

limit normal airborne radioactive

U

Axtent analyzed in PSAR Section 91
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and Chapter 11,
will Dbe. The p
exceed the limits
with the facility
handling, protect
in the irradiat
inserted and afte
Staff
for receipt of ndg
movement, physica
within the facil
for secure storag
will prevent cri
moderation during
a big deal to loo
and methods for in
facility and for
irradiation facil
facility and the
components for ra
irradiated target
from the irradiaf
RPF and storage.
As wi

the SER, that's

127

which 1is where the nuts and bolts
dtential radiation doses will not
of 10 CFR Part 20 and are consistent
ALARA program. Staff evaluated the
lon and storage of S&M when it's not
ilon facility, both before it 1is
r it's removed.

reviewed the equipment and systems
w SNM S&M; systems and methods for
ll control and storage of new SNM S&M
methods,

Ly, analyses and systems

1

4 of new and irradiated SNM S&M that
ticality under all conditions of
storage and movement--and this is
k at too also in September--systems
serting SNM S&M into the irradiation
removing target solution from the
ity-—-this 1is where the irradiation
RPF talk to each other--systems and
Jiation shielding and for protecting
solution from damage during removal
lion facility, movement within the
L1 be discussed in Section 6B3 of

the criticality section, staff has
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determined that
and methods for |
solution outsidg
provide reasonabl
credible abnormal
will be subcritic
margin of subcrit
components for h
solution, includi
irradiation facil
Staff has determi
components for h
solution demonstrn
the public are ¢
radiation exposur
of 10 CFR Part 2
facility ALARA pr

Staff
handle new and i
the designed base
11 and 13, and th
focused on the dej
and prevent criti

the analyses in 1

S&M storage fea

128

fhe design of systems, components,

iandling, moving and storage target

the irradiation facility will
e assurance that under normal and
conditions, all nuclear processes
41, including use of an NRC-approved
ilcality for safety. The systems and
indling, moving and storing target
ng insertion and removal from the
iity, are designed to prevent damage.
ned that the design of systems and
indling, moving and storing target
pte that the facility's staff and
rotected from radiation, and that

s will not exceed the requirements

0, and will be consistent with the

dgram.
evaluated the systems used to
rradiated target solution, compared

¢ with those in PSAR Chapters 4, 6,
¢ requirements of 10 CFR 50.34, and
siign features that control radiation

cality. Staff have determined that

{

BDSAR Section 6B3 and 9B1 show that

tures will ensure that plan to
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implement the app
for criticality
Staff has deter
assessing irradid
and potential exj
overexposure of t
some more in Chag
methods for shiel
S&M will provide
personnel doses w
of 10 CFR 20 and ¥
ALARA program.
Withi
material is gener
of target solutigq
is regulated ung
auxiliary systems
the RPF are 1in
Sections 9B5.1.1
these eight auxi
items: the typs
authorized in ea
spaces and equipm
uses,

including

shipment; the

129

llicable requirement for 10 CFR 70.24

monitoring are also acceptable.

mined that proposed methods for

wted target solution radioactivity
losure rates are adequate to avoid
he staff, and that will be detailed
ter 11. Staff has determined that
ding, cooling and storing irradiated
reasonable assurance that potential
il11 not exceed the regulatory limits
ill be consistent with the facility
m the SHINE facility, Dbyproduct
ated by the fission and irradiation
n in the TSV.

Byproduct material

ler 10 CFR Part 30. The eight

that process byproduct material in
5lide 9. There they are. PSAR
qthrough 9B5.1.8 describe for each of
liary systems the following five
5 and quantities of radionuclides

d7h one of the systems; the rooms,

1

dnt to be used; the general types of

processing and packaging for

provisions for controlling and
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disposing of rad

drains for liquids

for airborne mate
Chapter 11 of the
protection, inclu
bases also derive

Staff
of the eight auxi
design bases for {
commitments devel
especially Chapt
Waste Management,
evaluated agreems
Staff concluded t}
will Dbe designeq
byproduct materi
facility and sou
basj

The design

personnel exposun

CFR 20 and are ¢

program. The des
reasonable assurd
radioactive mater

will not occur.

With

130
iloactive wastes, including special
and chemicals and air exhaust hoods
rials, with design bases derived in
PSAR, and provisions for radiation
Jing shielding materials with design
@ in PSAR Chapter 11.

evaluated the five items for each
liary systems. Staff compared the
fhe eight auxiliary systems with the
oped in other chapters of the PSAR,
Protection and

rs 11, Radiation

[@0]

and 12, Conduct of Operations, and
’nt with the acceptance criteria.
nNat auxiliary facilities and systems
and wuse of

il for the possession

@ls produced by the irradiation
nces, especially nuclear material.

§s dinclude limits on ©potential
cs that are in compliance with 10
onsistent with the facility ALARA
ilgn features are expected to provide
iInce that uncontrolled releases of
1al to the unrestricted environment

respect to cover gas control, we
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talked a lot aboy
gas removal systs
about that. PSAHR
the following foi
removal system.
negative pressy
differential pre
differential pres
for maintaining

pressure and radi
ensure no gas 1is
of radiocactive ds
monitor the condi
radiation monito
release of radi
describe methods
processing, decon
the contained g4
described method
could result in r
of the potential

if the characteri
are provided in P

Staff

will be designed

131

t that too, the PVVS and the noble
m. Everything's already been said
Sections 9b6.1 and 9b6.2 describe
1 both the PVVS and the noble gas
There are blowers for maintaining
tank

res over contents and

ssure instrumentation to monitor

I

Hure across the blowers, compressors

pressures 1in the NGRS tanks and

dactivity of the instrumentation to
leaking and to determine the level

cay, acid gas scrubber pH meter to

qion of PVVS scrubbing solution, and

rs for monitoring the potential

nactive materials. The sections

and systems for circulating,

taminating, recovering and storing

sses 1in the PVVS and NGRS. It

8§ for diluting hydrogen gas that
@adiolysis of the coolant. Analysis

effect on RPF safety and operation

I

dtics of the gas mixture are changed
$AR Chapter 13, Accident Analysis.
concluded that the PVVS and NGRS

to capture and treat the expected
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off gasses at t}
constituents undq
and that the desig
Staff concluded
recombining radi
disposal of spent

and charcoal

incorporated int

describes 19 other

are slides 10 and
each of these oth
their design base
descriptions, and
that the design

auxiliary systemg
they will conform
functions and pot;s
systems are not
that we need t
associated with
exposures to exc
function or malfy
likely to interfe

the RPF.

MEMBE

132

eir anticipated concentrations or
r normal and accident conditions,
N basis pressures can be maintained.

that processing, storing and

dlytic gasses, as well as safe

scrubbing solutions, HEPA filters

filters have been acceptably

PSAR Section 9B7

T

the design.
auxiliary systems in the RPF; these
i 11, Big long list of them. For
er auxiliary system, SHINE provided
$, system descriptions, operational

safety functions. Staff concluded

1)

AHnd functional descriptions of the
provide reasonable assurance that
to their design bases. The design,

Sntial malfunctions of the auxiliary

likely to become initiating events

® hire intermediate consequences
the RPF or to <cause radiation
ded the limits of 10 CFR 20. No

nction of the auxiliary systems is

re with or prevent safe shutdown of
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back to the previ
facility instrume

the facility inst

"the FIAS 1is not

system descriptigq
Pretty hard for m;q
however in Chapt
with cooling wate
the pneumatic con
are air operated
primary closed 1loq
cooling system ai
facility cooling
they said pneum|
chilled water sys
on the chilled wa
Now,

know that it's 4
bizarre initiatin
half those valvesg
of air pressure.

might make tempe
open,
facility is not

parts of the faci

which might

133

bus slide, just because -- was the

mt air system? The description of
nument air system in the PSAR states
safety related; a more detailed

n will be provided in the FSAR."

I

§ to figure out what it does. I did

g5r 5, when I looked at interfaces
r systems, identified the fact that
trol mechanisms--I'm assuming those
valves, but I don't know--for the
o cooling system and the white water
nd for the radioisotope protection
I couldn't find out when

system,

atic control mechanisms for the

dem because I couldn't find anything
ter system, either.

since you've done a review, and you
dequately safe and you can't have
y events from any of these things,
on loss

fail, if they are wvalves,

If--they might fail closed, which

Hatures go up, or they might fail
make temperatures go down. This
o good if temperatures go down in

lity. So I'm curious how you made
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the conclusion
initiating events
systems 1is okay
anything about tH
might do.

MS. 7
Chapter 13B--

MEMBE
doesn't address ]
took there.

MS. A
too. It's one of
didn't get deta
determined if, as
in one of those
didn't provide th
had evaluated th
that no consequen
high, in which ca
it and in that
doesn't even need
system. So--

MEMBE
reviews,

so I'm j

MS. A

134

that there aren't any design

or that everything about these 19
| because I couldn't figure out
2 instrument air system or what it
\DAMS :

Yes, we'll get to that in

It STETKAR: Well I'm sorry, 13B
I went to

bss of instrument error;

\DAMS : Yes, I had to look there,
the 400 accident sequences that we
iled descriptions of, and SHINE
quming loss of instrument air that's
400 accident

sequences that they

¢ descriptions of to us, that SHINE
at initiating event and concluded
ces would be either intermediate or
$e they don't have to tell us about
instrument air

case, the system

to be in IROFS or our safety related
R STETKAR: It'll come up in final
ust telegraphing it right now.

PAMS : So 1if we think there should
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be an intermediat
MEMBE
don't--I can't gu
be.
MR. L
up so we can get
just high level.

regulatory basis

far as fire protegtion goes,

mostly using our

135

¢ or high consequence, then yes.

R STETKAR: I don't know because I

ess what it might do. It might not

MNCH: Okay. To kind of finish this

it back on track, again, this is
I also wanted to point out on the
and review criteria, one thing as
with our review we are

juidance and our NUREG, but SHINE is

using NFPA-801, a&s it's implemented in Appendix R.

Appendix R is not
to, with the regy
nuclear power re
what we apply to
if SHINE is using
evaluate against|
clarify there.
MEMBE
put on the record
and look at Sectid
that says "the Apj
been initiated
wrong thing. It'

things. 9a2.4.3,

something we can hold the facility
Hlation as written it only 1is with
ictors, and that's consistent with
other non-power reactors. So--but
that standard, that's what we will
But Just something I wanted to
R STETKAR: Steve. I want to just
for the SER you may want to go back
n 9a2.4.3, where there is that quote
Jlicant stated that discussions have
mith"--I'm

sorry, I'm quoting the

IJ

4 9a2.3.4.4.2.3. I'm trying to read

"periodic training will be provided
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to both SHINE fi
quick look throf
operational progy
are not mentioned
all clear your c
trained; they mig

MR. I
may be able to add
when that reviewq
something we lodg

emergency respond

So when he 1is h

hope--we will fo
answers today.
CHAIR

with a question.

we said as long as$

of their 400 scer
said there is no {
have to show it {
permit, or is tl
license as well?

MS. A

CHATIR

MR. 1

1

b

A

1

h

1

I

D]

D

I

I

4

Cou
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re brigade members," and I took a

gh Section 12 that talks about

ams; the words "fire" or "brigade"

in there anywhere. So it's not at
nclusion that they're going to be
't not even exist.
(NCH : I'm making a note of it; we
ress this during emergency planning,
r is here, because I know that is
ked at SHINE's coordination with
cers and how they were doing that.
re for that presentation, we can
llow up, but maybe we'll have no
IAN BLEY: I want to go back to Mary
It's a construction permit review;
the applicant has lifted this list
arios in the processing plant, and
ignificant consequences, they don't
O us.

Is that just a construction

at when we get to the operating

R

WASHINGTON, D.C. 20005-3701

AMS: Operating license as well.

(AN BLEY: Thank you.

(NCH : And Jjust to close this out,
NEAL R. GROSS
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I think this is 7ji
at 50.35 again, ai
so this is again
will be--that we
they're going to
that we will look
obviously you kn
you, that we hear
and come back to
and the chilled
address that furt
MEMBE
questions about R|
CHATIR
come back to this
two facilities,
processing facili
or for the opera]
the single failu
been designated
true? We heard
failures, but I t
was talking about

look at single faj

well,

or only if
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iIst talking about that we're looking
Nd one thing I do want to emphasize,
highlighting a few items that we
identified and SHINE has said that
orovide more detail on at the FSAR
at, but also I do want to, because
djw we weren't sitting in front of
@ you, that we are going to look at
jou and talk to you about RVZ3, FVZ4
rfater system. We will be back to
her.

It STETKAR: We didn't have many
Vz3.

MAN BLEY:

Not vyet. I'm sorry to

same thing. We're looking at the
the radiation facility and the
Cy . If both of them, for an hour

ling license, we only look at even

e analysis for systems that have
safety-related systems? Is that
earlier about looking at single

hink whoever was talking about that
the radiation facility, and did we
illures in the processing facility as

they reported--we looked at the
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report of them.

the one John was
and it wasn't a s34
any way to look a

MEMBE
even if I come &
that I can find a}
each of which is
fan. So if tha
failure can take
it's characterize
of my previous (g
that. So the
failures, even i
evidence that a s
system?

MR. I
that with you.
know, for singl;g
non-safety relate

MEMBE

characterized as
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So if you didn't see a system like
talking about, the instrument air,
Wfety-related system, you don't have
t it is what you're telling me?

R STETKAR: To give you an example,
ack to this FVZ4, the information
jout it is it's got two supply fans,
rharacterized as a 50 percent supply
indeed true,

t is there a single

out that entire system. Right now,

d as non-safety related, but because

pmments, I have no question about
question 1is who looks at single
m places where there seems to be

iingle failure can take out an entire

LWNCH : I'll have to follow up on

But I understand the question, you

H failure analysis where there's

@ systems, I'll follow up and ask--
R STETKAR: Those that are currently
non-safety related systems because
been done

that may have by the

sjou may not have looked at very

NEAL R. GROSS

of an analysis
applicant, but
carefully.
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MR. T
back to our revie
MS. A
an accident se
intermediate or §
outside our accid
MEMBE
that could be. (
it carefully, 1
determined that
sequence, or it c
or didn't look at
of reasons why it
sequences that yo
your attention on
MS. A
talk about Chapt
focused on our mg
methodology of 1
analysis that wil
and all that. Ar
on the methodolo
accident analysig
accident sequence

CHAIR
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YNCH: Yes. Understood. I'll go

wers and look past that.

PAMS: Okay. If a system isn't in

quence that could lead to an

igh consequence, then it's kind of
ent analysis review.

R STETKAR: And there's two reasons
ould it be that somebody looked at
dJentified what could happen, and
1t could not lead to an accident
quld be that they didn't look at it,
1t very carefully. There's a couple
might not show up in those accident
W (a) haven't seen, and (b) focused
if you could see them.

DPAMS: And what you'll see when we
¢r 13B Accident Analysis 1is that
thodology. Does SHINE have a good

Hsing a good systematic accident
Il consider all the potential sources
d so we did--we focused a lot more
gy that SHINE followed to do the

than we could on each individual

MAN BLEY: In the review—-
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MS. Al

cycles.

CHAIRNAN BLEY:

combined machine|

device, the same

the radiation fag

facility, or did

and use the one€

140

AMS: See how we do 1t in fuel fietd

And now we've got a
In the reviews of the combined
techniques to review the systems in
ility as we did in the processing
we each bring our own set of tools
So are they

$ we usually use?

consistent or mighit we be very inconsistent in looking

at those two majo
MS.
radiation facilit
CHATIR
MR. A
that's normally
methodology.
methodologies, th
methodologies.
MR.
inconsistencies
accidents we expsd
know, I think our
maximum hypotheti

but I don't think

types of accidentd

r subsystems of the facility?

ADAMS : I have a good deal of

Vv accident analysis.

4

MAN BLEY: Sure. Thank you.

DAMS: I think that the methodology
applied in that review was the
So the answer is that the

ere's i1nconsistencies between the

LYNCH: But I think the
Too are Dbased on the types of
sct in each facility as well. You

methodology, especially looking at
tal accidents that we'll talk about,
that methodology would work for the

5| that we see in the RPF necessarily.
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You know, there
wouldn't see on
those combined an

would be, but I t

We used our meth

with in those are
MEMBE
for example, some

this morning, firx
look at the wholg
a shared chilled
everything. The
related ventilati
all of the rooms
protection cabins
looking at that {1
yes, we think tha
captured things.
looking at the wh
MR. L
reviewers are 1lo
reviews on each s
MEMBE
qualification is |

the facility.
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are different accidents that we

either side. We are looking at
@ what the impact on the facilities
hink that's why they are different.
ndologies that we were comfortable
s .

R STETKAR: But if you listen to,
of the stuff that I've been saying
st of all,

I don't care, okay. I

facility. The whole facility has
water system that removes heat from
facility has a so-called non-safety
on system that provides cooling for
that contain all of the control and
ts for the whole building. Who's
ntegrated part? You're telling me
1 we put the two pieces together; we
It's not at all clear; who's
dle facility?

YNCH: My understanding is that our
king at those systems under their
ide of the facility.
H STETKAR: But

see, that

hat's bothering me; on each side of
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MR.
looking on the ra
should be looking
So while

versa.

are looking at wh|

well.
MR. A[
the point you're
MS. 7

thinking about NUJ
read has a list o]
analyzed in a resq
what they are. T
13, and they're tHh
which don't rea
radioisotope prod
we developed the i
because the radi
not unlike a fus
analysis methodol
more appropriate
for the irradiati

MS.

=

please? This 1is

kind of audits?
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[{YNCH : Well, I mean 1if they're
diation facility side, that reviewer
at that on the other side and vice
e have reviewers on each side, they

at's happening on the other side as

AMS: I think we clearly understand
making; I've written it down.

ADAMS : This 1is Mary Adams. I'm
REG 1537, the part of it that I don't
| specific accidents that need to be
Harch and test reactor, and I forgot
here's like five of them in Chapter
ings like loss of coolant accidents,
11y, can't

really apply to the

nction facility. So that was why
hterim staff guidance to NUREG 1537,
nisotope production facility looks
1 cycle facility, so the accident
ogy integrated safety analysis 1is
for the RPF, but less appropriate
on facility.
RANERJEE : Can I ask a question,
Maitri Banerjee.

Did staff do any

T mean, that will give the ability
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to go in and look

they just reviewd

any onsite audits

MR. L
MS. B
MR. B

in Chapter 19--
MR. L
for the environnm
normal environme
process is not sof
safety review.
MEMBE
question, do you
done an audit 1
detailed look at
MR.

instances where

documents that wexr

those were documg
on the docket.
MEMBE
review a design (¢
have the authorif

to?
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at the more detailed analysis, or
d the methodology? They didn't do
of SHINE, did they?

YNCH: No, we have not.

ANERJEE: Thank you.

YNUM: I have a question. That was

YNCH: Well yes, there was an audit

eéntal review; that's part of the

ntal review process. The audit

nething we typically utilize for the
R REMPE: To follow up on Maitri's
have the authority--you could have
fi you wanted to, to have a more
what they did?

those--for

LYNCH: Well, for

we needed additional detail and
e maybe just references in the PSAR,
nts we would ask to have submitted
R REMPE: But 1f you wanted to
alculation for a component,

do you

¥, you can go do that if you want
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MR. L
we've done is--ye
it's something ws
ask them to subm
asked them to acty
So instead of just
you have, we've
really want this
Chapter 11 for th
did ask them to
could go review t
check where there
those documents.

MEMBE
got the impressi
until we get to t
did do some detai

MR. L

MEMBE
thought it was ne

MR. L
MEMBE
MEMBE
what do

section,

combustible load?
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MNCH: We could go do that, but what
s, we could go look at that, but if
want to reference in our PSAR, we
1t it on the docket. So we have
ally submit calculations to do that.
going and saying show us everything
flound that instances where hey, we
dalculation to support as far as for
¢ radiological release analysis, we
support actual calculations so we
hat. So I guess it's more the spot
|s those areas that we really wanted
R REMPE: Because earlier I guess I
jn no, we're not going to do that
lhe operating license stage, but you
led audits of their calculations--

YNCH: In a particular area.
R REMPE: --in some areas where you

eded?

YNCH: Yes.

R REMPE: Thank you.
R BALLINGER: On the follow wup
you mean by "natural gas pipeline
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MR.

question as far 4
the fire areas,
which--I don't wg
had questions on
a fire in that ro
take before you'gd
was would the wal
as until you coul
isolation wvalve 1
gas pipeline.
basically the wall
that gets burned

since we didn't

combustible loadi

point, I deferred
to supply an anal)
going to be in
remotely isolate
that the fire is
MEMBE
CHATIR
questions? We'rg
going to finish

take our lunch
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HOFER: Yes, basically I had a

s the boiler room, which is one of

ind because of the adjacent rooms,
nt to say which rooms those are, I
the fire loading, suppose there was

dm, in the blower, how long it would

il be able to, you know, my concern

L at the end of the loading as far
] get outside somewhere wherever the
¢, outside the plant, step down the

And the response I got back is

Ils will maintain the amount of gas

in the room. Well, by basically

really have any details on the

ng for any of the rooms at this

to the FSAR, they're going to have
sis on what the combustible load is
that room before they can go and
the gas pipeline, and to make sur
contained in that one fire area.

R BALLINGER: Thank you.

MAN BLEY: All right, any other

a little bit late, but we weren't

1)

at 2:00 anyway. So I think we'll

break now, and we'll continue on
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starting at 1:00.

(Wher
went off the reco
p.m.)

ACTIN
come to order.

I m
scheduled to go
behind.

We proba

the things that a

one.
Who's
Okay, Jim, go ahe
MR. C

PSAR does say th
SHINE will have a
in charge of that
ACTIN
in Chapter 12.
MR.
believe that Chap
(SIMU
MR.
SHINE

structure,

Development of T
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eupon, the above-entitled matter

Hd at 11:53 a.m. and resumed at 1:00

Gt CHAIRMAN BLEY: The meeting will

ilsspoke earlier, the meeting's

to 5:00 and we're a half an hour
bly will not catch up given some of
e coming, but maybe we will in this
taking us through the Conduct?
@ad. Jim, microphone, green light.

PSTEDIO: I do want to say that the
it SHINE will have a fire brigade.
fire brigade and Operations will be

Gt CHATIRMAN BLEY: It's not mentioned

NJOSTEDIO: No, 1it's not. But I

ter 9 is probably more of an --
LTANEOUS TALKING)

1OSTEDIO: About the operational

utilized the ANSI/ANS 15.1-2007

D

gch Spec for Research Reactors as
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guidance.

The £

the operating

individuals are

facility licensel

responsible for
individuals are r
of shift. And, L
There
operators report 1
supervisors
supervisor repor
Safety and Health
with the shift su
The R

the plant managel
the Ops manager.
The §

to the plant mana
the Chief Operati
MEMBE

bring it up so I 1}
it say you have a
In Ch

call the Fire 1

repor
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unctional levels and assignments,
brganization are the Level I
esponsible for the medical isotope

The Level II individuals are

facility operation. Level III
eksponsible for day to day operation
evel IV are the operating staff.

s the operational structure. The
o the shift supervisors. The shift
t to the plant manager. The RP
Hs directly to the Environmental
manager and has communication lines

pervisor.

1)

#view and Audit Committee reports to

1 and has communication lines with

P&H manager and Ops manager report
jer and the plant manager reports to
mg Officer.

R STETKAR: Jim, just -- you had to

lad to look. Where in the PSAR does

fire brigade?
Hpter 9 it says there's a room that's

Brigade and HAZMAT room and the

NEAL R. GROSS
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description is th

1s stored in this

MR. C
mean --

MEMBE

MEMBE
question.

MR. C

MEMBE

SHINE presentatig
this diagram. Wh
reporting to the
is not that commit
Officer and is co
manager?

MR. (
that's the —-- I
but I think that's
on the reporting 1
to do it way. We

MEMBE

consider that bet

think industry h
that's reporting

plant, they may n
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¢ Fire Brigade and HAZMAT equipment

fire area.

PSTEDIO: Well, that's it. Well, I
R STETKAR: Okay, thank you.
KR SKILLMAN: Jim, let me ask this

(PSTEDIO: Sure.

R SKILLMAN: And it shows up on the
n in your flow of slides only on
Vv is the Review and Audit Committee
plant manager? Contrary-wise, why
tee reporting to the Chief Operating
mpletely independent from the plant
DSTEDIO: Well, I want to say that
nave to pull up the ANSI standard,
the guidance from the ANSI standard
lequirements and that's why we chose
re just following the standard.

R SKILLMAN: I'd like to ask you to
ween now and the next meeting. I
1s shown that an Audit Committee

o the people that are operating the

ot be as thorough in inspection and

NEAL R. GROSS
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perhaps as intrus

And,
Officer, yes, it
tension 1is health
personnel in the

MR. C

MEMBE

MR. C

MR. H
is more like a H
plant and that ty

MEMBE

MR. H
make sure.

MEMBE
suggesting PORC.
manager. I agree

MR. H

MEMBE
suggests to me th
in records and in
bell if it needs {
to do so without

And,

manager, it's alm|

149

ive as they need to be.
by reporting to the Chief Operating
develops a contest, but perhaps that

)| for the health and safety of the

facility.

(MPSTEDIO: Understood.

R SKILLMAN: Thank you.

(PSTEDIO: Yes, go ahead.

FENNESSY : I believe this committee

ODRC which Jjust reviews changes to

we of thing is not a QA function.

R SKILLMAN: I wasn't suggesting QA.
IENNESSY : Okay, I Jjust wanted to
I¥ SKILLMAN: And, I wasn't

PORC should report to the plant
with that.
ENNESSY: Yes.
R SKILLMAN: But Review and Audit
€ capability to be fairly intrusive
And, in fact,

behavior. to ring a

o be rung at the right level. And,
weril.

if they're reporting to the plant

dst a conflict of interest.
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Thank

MR. C

SHINE
with the 1legal
construction pexy
license.

The

responsible for o

the company.

The (
Operating Office
Directors.

The (

the CEO and is res

aspects of the co

quality, envin

protection, regul
The p

operation. The

plant manager an
operational activ
The
include the safe d
day to day work a

Senio
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you.
PSTEDIO: Thank you.
Medical Technologies is the entity

responsibility for holding the

mit and the facility operating

Chief Executive Officer is

verall management and leadership of

FO provides direction to the Chief
r and reports to the Board of
hief Operating Officer reports to

ponsible for the all the operational
mpany including operations, safety,

obnmental including radiation
atory affairs and security.
lant manager's responsible for site

bperations manager reports to the

1 1is responsible for day to day
1ties.
sjhift supervisory responsibilities

peration of the site and authorizing

ctivities.
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responsibilities
rules, regulatior
the facility.

The g

Operating Officer

overseeing reviewy

Review and Audit
The
manager reports

include managing
safety and health
The
reports to the ES
include establish
Staff
resources and ps
operate the facil

The

including minimu

control functions

status updates
procedures and tr
SHINE

programs for pel

managing facility
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include conforming to applicable

s and procedures for operation of

wality manager reports to the Chief
and the responsibilities include
and audit of plant operations by
Teams.

and health

environmental safety

to the COO and responsibilities
matters regarding the environment,
including radiation protection.

radiation protection supervisor

¢H manager and the responsibilities

ing and implementing the RP program.

ing, SHINE provides additional
Hrsonnel and materials to safely
1ty.

facility staffing considerations

m staffing levels, allocation of

, overtime restrictions, facility

during turnover Dbetween shifts,

@ining will be defined in the FSAR.
establishes and maintains training
lsonnel performing,

verifying and

operation activities to ensure that
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suitable proficie
SHINE
the American Naf
Training of Perso
MS.
Slide 44 and Slig
ES&H manager repo
47 says he report
MR.
should be reporti
Thank
have to fix that.
Selec
records of personi
maintained. Re

facility staff wi

The 1

including the 1
developed and img
55 as it pertains
And,
MR. L
of words on this
MS. N

I am an engineer
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mcy is achieved and maintained.
in suing the ANSI/ANS 15.4-2007,
Selection and

ional Standard for

mnel for Research Reactors.

18}

HANERJEE : Maitri Banerjee here.

r 47, it looks like on 44 that the

Hts to the plant manager. But then,

s to the COO.
NOSTEDIO: Yes, the ES&H manager
mg to the COO.

We'll

you, thank you very much.

tion and training of personnel,
nel, training and qualifications are
gquired minimum qualifications of
11 be provided in the FSAR.

icense operator training program,
equal training program will Dbe
lemented in accordance with 10 CFR
to non-power facilities.

that's all I have.

YNCH: Did you want to say a couple
first slide here, Diane?
MLYNARCZYK:

I'm Diane Mlynarczyk.

for ISL.
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The
operations is a ph
disciplined manne

MEMBE

MS.

=

louder. Maybe be
And 1
safety in every a
The
include organizaf
procedures, requi
you can see a 1lis
SHINE
be addressed in t
MR.
highlight some of
know, what are thgd
licenses under 50
the controls.
Part
licensed operaton
looking at in d¢g
still looking at

guidance document

MS.
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=

ipplicant stated that conduct of

ilosophy of working in a formalized,

R STETKAR: Is your mic on?
ILYNARCZYK: Yes, I'll Jjust speak
closer to the mic.

hat the ConOps program emphasizes
spect.
@areas that are addressed 1in it

ion, review and audit activities,

red actions, reports, records and

t on the thing.

has stated that some of these will
he FSAR.
LYNCH: And, just to quickly
the things we'll be looking at, you
of conditions of licenses? You know,

54 is having licensed operators at

55 talks about requirements for

5, so that's something we will be
tail at the operating license and

b0.34 and 50.35. And, our primary

for all of this is still NUREG-1537.

MLYNARCZYK: Okay. The staff
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performed a thoro
evaluation of the
of the PSAR as su
to assess the su
conduct of opera
construction perm
There
but we're going t
and the other one
Secti
Medical Technolog
Areas
organization
responsibilities
organizational ag
program, the pr
staffing and sele
The 3
these areas will
staffing consids
including the det
qualifications fqg
of the radiatior

operations.

It al
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wgh and complete section by section
information presented in Chapter 12
pplemented by responses to the RAIs
ffficiency of design performance of
dions in support of issuance of a
1t.

are 13 subsections in Chapter 12,
] look at the first six of them here
s are addressed at a later date.

on 12.1 is concerned with SHINE
ies organization.

of reviews in this section include
and structure, functional
of individuals and groups,
pects of the radiation protection
duction facility safety program,
rtion and training of personnel.
\oplicant has stated that some of
be detailed in the FSAR including
reactor

frations for operations

nils of training programs, minimum
r facility staff and the authority
| staff with

respect to facility

50 details the projection facility
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safety program.
After
acceptance critern
Additional Inform
So, 4
staff asked the 43

Audit Committee a

the organizati

responsibilities
Addit

this -- noted th3j

who has the respo
the facility and
safety of the fac
Appli
Audit Committee
which we addresssg
supervisor report
health manager.
They
organization cha
communication 1in
these updates in
The A

of command establ]
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reviewing Section 12.1 against the
1a, the staff had two Requests for
@tion.

nhe staff -- in the first one, the

\pplicant to include the Review and

md the radiation safety function in

DN chart and describe the
of them both.
ionally, staff noticed that

It this section should clearly show
msibility for the safe operation of
Aor the protection of the health and
11ity staff and the public.

¢cant responded that the Review and
Wwill report to the plant manager,
pld . And, the radiation protection
5 to the environmental safety and
provided an

updated operational

rt showing these reporting and
s and stated that they would put
Tthe FSAR.

pplicant also stated that the chain

ished in the function organization
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chart has the red
the SHINE facilit
In th
that SHINE inclu
plans for a lice
requalification p
compliance with
requirements will
In tH
they would includ
SHINE will comply
as it pertains to
The s
Section 12.1 and
ACTIN
anything about mi
MS. M
it.
ACTIN

MS.

=

include it in the
ACTIN
MS. M
Secti

Activities, and a
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ponsibility for safe operation for

9z
<
.

e second RAI, the staff requested
de a reference to the preliminary
nsed operator training program and
rograms, provide a review of planned
II0 CFR 55 and indicate if minimum
exist for facility staff.

@ir response, the Applicant stated
= these items in the FSAR and that
with the requirements of 10 CFR 55
non-power facilities.

Haff reviewed both RAI responses for
found them to be satisfactory.

Gt CHAIRMAN BLEY: Did you ask for
mimum staffing?

1YNARCZYK: I asked them to include
& CHAIRMAN BLEY: I see the --
ILYNARCZYK: They said they would
FSAR.

Gt CHAIRMAN BLEY: Okay.
LYNARCZYK: Yes.

on 12.2, Consider Review and Audit

I

H a result of the review for Section
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2, three RAIs wer
The
information was
authority for the
the committees coj
and corporate man

In

responded that {

authority and det
facility managem|
meeting minutes,
reported.
The A
the FSAR to inclu
In th
noted that 10 CFH
included on a lis
The 4
will be updated t
In th
asked the Applicar
that should be

function.

The A

expand the defini
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€ generated.

first one noted that additional

needed as to who holds approval

review and audit activities and how

nmunicate and interact with facility

agement.
their response, the Applicant
he plant manager holds approval

Hiled the committee interaction with

ent 1including when and to whom

reports and deficiencies are
pplicant also committed to updating

de this information.

1)

¢ second RAI for this section, staff
50.59 safety reviews needed to be
t items to be reviewed.
\oplicant responded that the FSAR
® include this review.
staff

e final RAI for this section,

it to include a minimum list of items

1)

Audited and details of the audit
\pbplicant responded that they will

tion of the audit function in the
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FSAR and includg
audited,
frequencies and d
report submission
The s
the three RAIs fo
satisfactory.
MEMBE
would like to reij

team on your Slid

L,

o

challenge whether
to the plant man
please give consi
MR. A
I hi
documentation, Db
chart, I agree wi
The N
audit committee
That's normally
licensee.
For e

be the universit

Engineering or th

who will
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d more details on what will be

participate in the audits, audit

letails of deficiency reporting and

taff reviewed the RAI responses for
r this section and found them to be
R SKILLMAN: Diane and Steve, I

nforce my prior comment to the SHINE

14.

Fan
1%

BT least as individual, would
or not that audit team should report
ager and I would Jjust ask you to

deration to that and you do.

DAMS: I'd like to respond to that.
iven't, you know, studied the
it looking at the organizational

th your concern.
RC standard says that the review and

reports to Level I management.

the person we see as being the

xample, at the university, it would

¥ president, you know, or Dean of

Ht type of level. 1It's normally not
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someone that's in
the facility.

So, t
reporting to Lev
standard if the
something we'll h

So, T
at it.

MS.
concerns Operatin

There
that RAI, staff asg
about their proce
the procedures wil
and approval and g
noting that 10 CF

In t
topics the SHINE
specific procedur
with the SHINE QA

They
review, approval
listed in Part A,
to activities bei

The r
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direct control of the operation of

He fact that they have the committee
@l I is consistent with the ANSI
wlant manager is Level T. That's
ave to look at closely.

share your concern and we'll look
ILYNARCZYK: Okay, Section 12.3,
¢ Procedures.

was one RAI in this section and in
ked the Applicant to discuss details
Jure program including basic topics,
L1 address method for their review
he process required to make changes,
R 50.59 might apply.

leir

response, they 1listed Dbasic

procedure would cover, noting that
&s will be developed in accordance
PD.

described the method for the initial
and documentation of procedures

noting that reviews will occur prior

mg initiated.

g#sponse also noted the review levels
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for substantive
temporary deviati
And,
process required
procedures. Ths
screening for 10
The ¢
found it to be sa
MEMBE
In your review of
it clear that t
screening proces
being a change pr
MS. M
when there was go
screening of 50.1
details at this t
MEMBE
for the record.
Over
as the change pro
a screening proce
needs to be a Licsg
a very different

There
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changes, minor modifications and
ons.
finally, the response discussed the

to make changes or revisions to the

ty  noted this process 1includes a

CFR 50.59 applicability.

taff reviewed the RAI response and
tisfactory.
R SKILLMAN: May I ask this please?
the SHINE responses to the RAIs, is
50.59 as the

he SHINE team sees

5 for a license amendment versus

dcess in and of itself?
LYNARCZYK: Well, it was clear that
ing to be revisions they would do a
O. Beyond that, I don't have any
ime.

R SKILLMAN: Let me make my point

fthe years, many licensees used 50.59

tess. When, in reality, a 50.59 is

1

Hs to determine whether or not there

tnse Amendment Request. And, that's

1Ssue.

needs to be a rigorous change
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process. And, oh
trigger the need
there needs to b
those are really
MS. M
to the FSAR, the s

and records.

The A

these sections be

construction perm

These
completely review

Staff
Operations sectio
follows.

SHINE
organization
relationships wh
described the re
structure.

SHINE
requirements.
acceptable for n
deferred to the

organization.

whi

u

f

1J

1

§

S

| |

]

H

Cou
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by the way, the change process may
or a 50.59 to invite whether or not

a License Amendment Request, but
WO separate processes.

The Applicant deferred

rctions on required actions, reports

taff found it acceptable to defer
cause they are not required for a
t.
sections will be thoroughly and
rd in the FSAR.

the Conduct of

finds that

s meet the applicable guidelines as

has presented a complete facility

ch includes all organizational
ch are important to safety and
sponsibilities of persons in that

has described acceptable staffing

Staff will meet requirements

n-power reactors. And, SHINE has

'SAR describing a radiation safety

NEAL R. GROSS

R

WASHINGTON, D.C. 20005-3701

T REPORTERS AND TRANSCRIBERS
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

SHINE
details on the Rej
charter and rules
minimum list of 1

They
required procedur
the

facility an

approval process

changes or ter
procedures.

Overa
for the Conduct

/1

1

]

¢

]

1

n
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has deferred also to the FSAR

iew and Audit Committee membership,
for that committee that included a
rems for the committee to consider.
nave proposed an acceptable set of
s appropriate to the operation of
have described the review and
ror those procedures and for making
porary deviations to existing

|1, the SHINE PSAR and RAI responses

of Operations section supplies

sufficient inform

The
certain informat]
because it is not
Those portions

completely and th

Accor

appropriate reqgul

criteria.

ACTIN
both your SER ang
ConOps with caps.

MS. M

q

U

¢

d

(

)

Il

Cou

(202) 234-4433

tion for a construction permit.

taff finds that the deferral of

on to the FSAR to be acceptable
required for a construction permit.

hat have been deferred will be

roughly reviewed at that time.

lingly, SHINE has met the

atory requirements and acceptance
5 CHAIRMAN BLEY: I noticed that
the PSAR refer to on a few lines

LYNARCZYK: Yes.
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ACTIN
going to make eve
any references tg
NRC funded throu
that area extensi

MS. I
familiar with it

ACTIN
here says we're
going to make tN
something like th
that's a great th

MS. M

ACTIN
specific program?

MS. N
that way.

ACTIN

or what's it mean|]

MS.

=

their Conduct of
any preconceived
ACTIN

chapter?
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Gt CHAIRMAN BLEY: And how that's

rything wonderful. But I don't see
ConOps. I've seen a program that
jh one of the labs that worked in
vely. What's ConOps mean to you?

ILYNARCZYK: Well, I wasn't really

eyond what they have here. So --
(¢ CHAIRMAN BLEY: What they have
joing to implement ConOps and it's
= world wonderful. And you said

Ht back, they're going to ConOps and

1ng.

LYNARCZYK: Well --

G CHATRMAN BLEY: So, 1s it a
Is it --

ILYNARCZYK: Oh, I didn't view it

Gt CHAIRMAN BLEY: -- Jjust vagary

ILYNARCZYK: I just viewed it as
Operations section. I didn't have

or any prior --

Gt CHAIRMAN BLEY: So, it's just this

Cou

(202) 234-4433

LYNARCZYK: So, I -- just -- yes,
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this is --

ACTING CHAIRMAN BLEY: Okay.

MEMBER REMPE: Item 2 on Slide 21, it
gets -- I mean whagt I'm reading about with Dennis's

question more abqgut minimum staffing levels because

it says here they|'ve describe the facility staffing

requirements that
operate the facil
of the staff and

And,
is the number of
reviewed if it's

MS. M
they did say that
the FSAR.

MEMBE
has --

MS.

=

else that had it
MEMBE
corrected --
MS. M
MEMBE
I think that is

now, not Jjust a

demonstrate their ability to safely
ilty to protect the health and safety
public.

1 guess what I'm also thinking about
operators and where does that get
mot here and decided upon?
That's true.

LYNARCZYK: I guess

minimum staffing was going to be in

R REMPE: So, that's something that

MLYNARCZYK: It does do something

1n there.

R REMPE: -- in that ought to be
ILYNARCZYK: Yes.
R REMPE: -- a bit more? And then,

Hn issue that comes up a lot right

Cou

(202) 234-4433

t this facility but a number of
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operators.

MR. A
couple of places.

One,
far as licensed fqg
by the regulation

Also,
discussion of min
but, you know, gij

that's something

make sure we're ¢

staff and minimum|
be a technical sp

MEMBE
operations and st

you also look at

—*

So,
safety violations
six months, do thq

MR.
understand what vy

MEMBE
finding and we ta

MR. A

MEMBE
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DAMS : Right. So, it comes from a
flhere's regulations in 50.54 that as
lks go, you know, have a requirement
s who needs to be there and when.
there's in ANS 15.1, there's a
imum staffing that needs to be done
len the uniqueness of this facility,
e're going to have to look into and
omfortable that there's sufficient
staffing will, in all probability,
ekcification requirement.

I POWERS : When vyou look at
Hffing requirements and the like, do
lay up of the facility?

he NRC comes in and finds gross
and forces them into a lay up for
Hy know how to lay up this facility?
ADAMS : I'm not sure I fully
ou're asking.

R POWERS:

Suppose we have a red

ke the keys away from them.

Cou

(202) 234-4433

DAMS: Yes?

It POWERS: And say, lay this
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facility UP unti
continued operati

MR.

I

that's in a situa
MEMBE
to do that with t
MR. A
of the tech specs
operations is whd4
goes into a medi
down, permanent
surveillance TS
requirements need
even though the
things can you dej
So, 1
the answer 1is

considered in th

requirements for {

SO yes.
MEMBE
here? What do th
MR. A

depth of detail a

MEMBE
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1 you give us Jjustification for

on?

NDAMS : And, we have a facility

ftion like that at the moment.

R POWERS: Now? Do they know how

his facility?

\DAMS : That's normally a question

and what we look at in conduct of
c needs to be done if the facility

im-term shut down, long-term shut

shut down. What, for example,

Hquirements, what surveillance

Il to be continued to be performed

facility's not operating-? What

ler? What things can you not defer?

ff that's the question you're asking,

ves, that's something that gets

¢ development of the surveillance

the facility, staffing requirements,

R POWERS: And, that was considered
ey do?
DAMS : I'm not sure we're at that

t this point for construction.

Cou

(202) 234-4433

R POWERS: The trouble with process
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facilities is aly
terms of construc
to clean the ling
clean the 1lines
cleaning solutior
can't be left out

I mg
provisions in ths
do that?

MR. A
something we neegd
regulation that g
extreme example o
that you —-- when Yy
it with the fact
point, you're go
indeed, you know,
that's all part o

MEMBE
the one that fr
things is the six
shut down, but it
something's going
could be a regula

a piece of mainte
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ays the same. When you think in
dion permit, is you're going to have
bls . And you have to have a way to
and then vyou have to store the
s that you purge out of it so it
of the construction.
have to make

an  you specific

»l construction to do that. Did we
DAMS :

The answer is I think that's

| to look at. You know, there's a
rys that you -- and, you know, the
A shutting down, but decommissioning
lou design your facility, you design
that keeping in mind that, at some
ing to need to shut it down and,
draining systems, flushing systems,
f that.

R POWERS:

That's one of them. It's

Hquently gets overlooked in these
tmonth shut down, not the permanent
s going to be down for six months,
I mean it

to happen. You know,

tory thing, it could be just simply

mance where you can't get a piece a
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part.

MR. 1
know, I would ses
know, one of the

have on how to go
Something that --

MEMBE
at this stage, it
but is it going
that or not?

MR. Z
into that, but I'

MEMBE
non-trivial conce
contact potential
major red oil i}
situations in whs

and we had long-

acid in a radiati
MR. T
wanted to add, Ma
MS. 1

things to add.
One o

organization. We
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NDAMS : Sure, that could be, vyou
that as one -- as one of the, you
procedures that the facility would
into a short or long term shut down.
R POWERS: Well, the question is,
's not whether it has a procedure,
to require hardware provisions for
\DAMS : I'm not sure we've delved
m making a note.
I POWERS : Okay. It's a
rn when you have organic nitric acid
because about three-quarters of our
Ncidents have occurred because of
re there was a hiatus in operation
derm contact of organic and nitric
on field.

LYNCH : Did you have anything vyou

Ty"?

NDAMS : I Jjust have a couple of

f them, in about Section 12.1 about

also —-- fuel cycle also cares a lot
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about the indepert
the production fy
has the authority
process if they t
be looking at tha

Also,
criteria for th
Integrated Safety
Review, just to n
on that ISA team
are made 1in the
revisited, that t
licensee uses g
Accident Analysis

Also,

and qualification

in great detail el

because 10 CFR 55
operators, it dod
you're operatin
facility.

So, ©
that operators g

training and qual

fuel cycle put irf
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idence of the safety function from
nction so that the safety function
/| and the ability to shut down the
hink anything is unsafe. So, we'll
t in that FSAR.
the ISA team,

there are acceptance

= team that actually does the

y Analysis, the Accident Analysis
ake sure that qualified people are
And, that any time that changes
facility and an ISA needs to be
e Applicant or the permittee or the
[ualified personnel to do those
Reviews and revisions.
with respect to operator training
we haven't seen that program yet
ther. But, the guidance documents,
is for operator -- for power plant
sn't really help us very much when
ol the radioisotope production
wr vision as laid out in the ISG is
puld be qualified by meeting the

ification acceptance criteria that

NUREG-1520 and that we would find
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that acceptable i
qualified wusing

guidance document

Nothi

ACTIN
more from the com|

Thank

I gugd
Analysis.

MR. V|
Van Abel. I'm
Technologies. I
13A.2, so this i

the Accident Anal

We'll
production facili
next meeting.

All ¢
identification
Integrated Safety
and Operability 9
and a preliminary
went into our Int

That

initiating eventgd)
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fl the operators, other RPF, could be

those acceptance criterion in the
mng else to add.

G CHATIRMAN BLEY: Okay. Nothing
mittee.

you.
ss we'll move on to the Accident

AN ABEL: All right, my name's Eric

an engineer with SHINE Medical

Im going to be discussing Chapter

1]

§ the Irradiation Facility side of
Vvsis.

discuss the RFP, the radioisotope
ty side at a following meeting, the
the basis for

ight, to begin with,

£ accidents, we performed an
Analysis ourselves with a Hazards
tudy that was performed, a HAZOPS,
7/ Hazards Analysis. Both of those
ekgrated Safety Analysis.

was one source of identification for

And, the other source were the
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prescribed initia
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get to look at th

we think you may

this -- or do the
MR. H
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the ISA?
MR.
submitted with th
MR. H
MR.
submitted with th
MEMBE

sequence or they

flor them to look at,
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ting events and accidents to look at
augmenting NUREG-1537.

what's the

R REMPE: So, Eric,

tegrated Safety Analysis? Has it

the staff?

=

N ABEL: No, no. We responded with
lls of scenarios in that from the ISA
Is, but the ISA itself has not been
R REMPE: And, 1is this like what we
er with the fact that you've picked
but will they
e whole broad spectrum and say, oh,
have picked a different one? Or is
Vv —— how does that interaction go?
ENNESSY:

You want to say anything

the submission during the FSAR for

COSTEDIO: The requirement gets

¢ operating license.

FENNESSY: The summary?

JOSTEDIO: The ISA summary gets

e license.
KR REMPE:

Okay, so, if they see a

decide when you submit that with the
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MR.
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process safety, {
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the systems.

The (¢
preliminary desig
We plan to reeval
information.

We h3
through what wvaly
we plan to update

Initi

performed within

picked v
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that you may not have picked the
tions that they wanted to see and
rlves and different things and
bn your analysis and they say, oh,
that isn't quite the right analysis
sk in --
ENNESSY: We would have to evaluate
ain of events and make sure that we
Vv systems to bound the accident.

4

R REMPE: Okay.

'AN ABEL: All right, the ISA was
group of team members in a range of
iding criticality, safety, nuclear
eople experienced in PRA and risk
and system engineers familiar with
lesign -- the ISA was done on the

n information available at the time.

wate that as we develop more design

ve a set of P&IDs to look at to go
res and predicts or can fail. So,
this during detail design.

evaluations are

ally, qualitative

tategories of accidents and then we
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ACTIN(
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somewhere --

MR. V§

ACTIN(
the doses?

MR. W
limiting events |
slides.

ACTIN(
we'll wait for T
about the likelihg

MR. VA

ACTING

AN ABEL:
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hose with consequences and perform
lations of the consequences.

5 CHATRMAN BLEY: Can you give us a
what vyou mean by quantitative
The analyses covered in
lere, analyzing a spill of solution
rosols picked up by the ventilation
lating how much xenon, krypton,
ould be exposed and calculating a
rents.

5 CHAIRMAN BLEY: All right. So,

the release point to a receptor

AN ABEL: Yes.
i CHAIRMAN BLEY: -— and calculated
\N ABREL: Yes. We'll describe the

n each category in the following

r CHATIRMAN BLEY: Okay, okay, so

hat. Did you calculate anything
od of the events?

\N ABEL: No.

; CHATRMAN BLEY: Okay.
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MR. V|
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STETKAR: Eric, before you get
the next slide is just going to get
rre.

in the introduction when we talk

and initial conditions and
£'s a statement that says because
y 1s being designed to withstand
ich as tornados, seismic or manmade

scenarios that involve multiple
are not analyzed further.
ition, several internal events were

5ible MHAs due to the design of the

s I mentioned earlier this morning,
> number of support systems that,
multiple irradiation units and can
the radioisotope

on units and

V.
[, for the life of me, can't find

those events other than to suddenly

1ying, we don't think they're
evaluation was done of those and
et ?

\N ABEL: The --

NEAL R. GROSS

R

WASHINGTON, D.C. 20005-3701

T REPORTERS AND TRANSCRIBERS
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

MEMBE
RATI response and
list of things th

MR. V|
a section later o
interaction ever
interactions --

MEMBE

walt until then -

MR.
it now, it's not

MEMBE
we're -- we'll t3

of you can be thi
to be answered in
it.

MEMBE
your response bad
in your response,
states that any on
acceptable sets o
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R STETKAR: Because I looked at the
T couldn't see them in at least the
at were in there.

AN ABEL:

There's a -- yes, there's

1 in Chapter 13 where it talks about

cs, functional, spatial, system
R STETKAR: Okay, if you want to
AN ABEL: Well, we can talk about

H STETKAR: No, let's -— if

i1k about it later. But, the rest
mking because that question's going
rhat section if you want to postpone
KR REMPE:

I have a question about

k to Dennis. Because, earlier, or

RAI 6b.3-3, the SHINE ISA summary
2 of the following three independent
il qualities could define an event as
@, therefore, not having to be
f ISA, an external event for which

occurrence can conservatively be

H— or as less than once in a million
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you talk about, my
But,

where you talk al

less than 10-6.

—

MR.
calculate, you kn
with a certain am

MEMBE

MR.
excluded on judgn
not or being cn
principles of pl
involved.

I thi
referencing was t
criticality saf]
specifically find

MEMBE
the ISA, I assum
than one thing.
that must not be
that,

but I don'

you're saying.
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nd then there's several other things
ltiple actions and things like that.
there is some effort at one place
jout -- I even for not credible 1is
VAN ABEL: Yes, vyes. We didn't
w, whether a TSV is going to rupture
ount of frequency.

R REMPE :

But an external event --

VAN ABEL: But accidents were
ent basis as being not credible or
based on

~dible or not credible

lysics and Jjudgment of the team
nk the specific definition vyou're
lhe not credible definition used for
ety requirements of what we
for criticality safety.

R REMPE: Okay, since I don't have
¢ the summary might apply to more
But -- across the board, I think
true 1if I had the -- I might know

t, so we'll have to go with what
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impossible, that'
credible. If the
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o

MR.
irradiation unit
approximately six
We didn't find an
a release inside
of our irradiatio

ACTIN
it's not physical

MR. V|

ACTIN
judgment?

MR. V|

ACTIN
with that, I'd b

case or were ther
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G CHATIRMAN BLEY: Well, 1I'd be
you can clarify a little bit, how
ent to declare things not credible?
know, if

they are physically

s one thing, that's certainly not
Vv're physically possible, what kind
Ise for deciding when you would call
P And I'm not even sure what that
vou can define it, too, if you want
s5e the other definition doesn't fit.
AN ABREL: So, for example, the
cells are all individual cells with
feet of concrete between the cells.
v way from physical processes where
bf one TSV would cause another one
m units to have an accident.

& CHATRMAN BLEY: Okay, so that says
1y possible --

AN ABEL: Yes.

G CHAIRMAN BLEY: -- in your
AN ABEL: Yes.

Gt CHAIRMAN BLEY: No use to argue
uy that one. Was that always the

€ some where you could see ways but
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have misunderstoqg
that.
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that criticality
exclude things th
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MEMBE
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11, I still don't think it's really

AN ABEL: Not that I can --
R REMPE: Well, wait a second. Item
Hs apparently just for criticality

s a process deviation that consists
any unlikely human actions or errors
no reason or motive.

Jain, it sounds like, again, without
actions, a couple of actions, no,
don't know how -- again, I don't
qment. I'm just kind of reading the
put the pieces together and I could
but I Jjust am seeing

d something,

AN ABEL: Yes, I mean there -- for
not credible definition is used to
At have an extremely low frequency

br one would be a typhoon at the

R REMPE: But this is human actions.
AN ABEL: Yes.
R REMPE: I said Item 2, I'm beyond

I'm in the human actions.

=

IN ABEL: The human action sequences
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the criticality
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you know, would ar
multiple cans on

ACTIN
Tokaimura event?
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ACTIN
to get more than
have really occu
about what's not

MR. V|

ACTIN
principle, none o
do.

MR. V|

MEMBE

MR. V|

MEMBE
didn't mean to in

MR. ¥
stuff is not real

a 13b guestion.

slafety analyses and,
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operators are trained at doing in
you know, for
have containers of uranium powder,
operator take that powder and stack
the floor when we have --

G CHAIRMAN BLEY: Did you read the
Other criticality events?

AN ABEL: I'm vaguely familiar with
¢ CHAIRMAN BLEY: It would be good
vaguely familiar with the ones that
rred when you're making Jjudgments
GJoing to happen.

those --

AN ABEL: Yes. Yes,

Gt CHAIRMAN BLEY: Because, in

f them are going to happen but they

AN ABEL: Yes. And I understand.

R REMPE: And then, the other --

AN ABEL: The --

R REMPE: Go ahead, I'm sorry, I

Terrupt you.
/AN ABEL: The criticality safety
ly covered in 13a.2. That's really

That's criticality safety processes
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MEMBE
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But,
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fact it's, I guess
about that the mo
So, 1
is there any way
affect the irradi
about a six-foot
of was brought 4
between one and t
And,
cause any sort of

that affects the
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apter where that's -- there's more,
here's more qualitative aspects of,
dan happen when you're processing
n't have a set device like a reactor
Ntrol rods that can only move in and
e failure mechanisms.

you're processing liquids and you're
nd, there's more human interaction
R REMPE : So, that definition was
do things and there's not attempt at
r the 13a stuff.

that's the other qguestion I was
dr, but I'll mention it here. The
, on the bottom of an upcoming slide
st limiting MHA was in the RPF.

Bb stuff are the most limiting and
that those most limiting events can
ation units? I mean, you've talked
concrete wall, but -- and this kind
b this morning about interactions
he other.
[ get it, the 13b stuff can't ever
big explosion with a red oil event
IU is the kind of question I'm
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ventilation systsg

service the IF fa

So, {1
it's documented
section. And, I'

ventilation syste

MEMBE

MR.
at.
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ACTIN
mixed you up. G

sure I understand
see parts of the ]
in looking at it.
But,
your memory, you
dismissed as beir
that,

in your judg

they just couldn'
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that has been evaluated?
AN ABEL: Yes. I mean we looked at
between the RP IF and the IF, but,
Hfer solution from the IF FRF to the
nd forth, we have comp systems,
ms, are based in the RPF and they
cilities.
hat was evaluated in the ISA and
in the functional interaction
m sure we'll have questions on the

m when we get there.

R REMPE: Okay.
AN ABEL: But, vyes, it was looked
R REMPE: Okay.
Gt CHAIRMAN BLEY: We've kind of

pming back to 13a, I want to make
right because one day we'll get to

5A I supposed and I'll be interested

11

s I understand what you told us, to
think that the things that were
g not credible in 13a were things
lgoment, were physically impossible,

Tt happen?
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MR.
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MR.
activity.
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So,
Hypothetical Acci
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AN ABEL: Yes.

Gt CHAIRMAN BLEY: Okay.
AN ABEL: Next slide?

are —-- this slide, Slide 53 and the
accident

54, are the 1list of

| not going to spend time going
| because each one is described in
des individually.

f we can go to Slide 557?
H STETKAR: You did look at
ing? You didn't look at increasing
i credible that right after you load
et really cold cooling in there?
VAN ABEL:

Yes, yes.

- it's under a different category.

H STETKAR: The activities

VAN ABEL: Insertion of excess
R STETKAR: Okay, thank you.
AN ABEL: Yes.
557
rhe IF postulated MHA, Maximum

dents. The MHA was postulated for

e RPF and the IF, we postulated MHA
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tritium purificat

It

.

augmenting NUREGH
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other accident c3
greater than the
And,
limiting MHAs in
talk about 13b, b
just for complete
The 1
irradiated target
it's a result of
remember, the prii
dump tank and the
And
ergptien 1in the p
support structurd
ruptured. It's j
assumed as the in

At th

a maximum invento
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yet solution vessels, the off gas
] water pools, the accelerators, the
ion system and the cooling system.
should  be noted that the ISG
1537 defines the MHA as not being
credible event. It states the MHA
jnistic failure that just bounds the
tegories and provides a delta sets
other accidents analyzed.
s was mentioned before, the most
the RPF, which we'll cover when we
ut we kept the IF postulated in MHA
mess.

FF postulated MHA is a release of
solution into the IU cell. So,
the TSV losing integrity. And,
ary system boundary is the TSV, the
off-gas system.

we assumed there's a rupture an
rimary system boundary and that the
/| that's holding the TSV has also
Ust a non-mechanistic failure that's
itiating event.

the TSV has

e time of the accident,

Hy present in the solution that we'd
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product inventory
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interconnection f
same -- another e
The

normally at the
assumption is thaft
We assume there'd
so the target solf
the IU cell.

The 4

IU cell and that
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erating at ten percent over power,
power limit, and was a maximum.
urse, we won't -- I said it would be
Wories we would expect, but we would
prate over the licensed power limit,
aximum fission product carryover
iation cycles that occurs right and
le when we have the greatest fission
71 in the

subcritical assembly and

day that happens while we're

discussed before, there's isolation

and assuming that only one IU 1is

[4b]

event, there's no means of

rhat would cause an event 1in the
vent in another IU cell.
ventilation

system's operating

rime of the event. And, a large
| we remove the presence of the pool.
no pool present when this occurs,

Htion spills right onto the floor of

arget solution batch spills on the

spilling action is generally is the
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ventilation syste
discussed at ou
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radiation alarms
The r
I think it's easig
show the same ]
graphical form.
So, 1
used for the anal
MEMBE
assumptions. Wha
MR. V|

want to cover or

each one?

185

dlisbursal.
he target solution is released onto
assembly without the pool. The
ive materials are pulled into the
m. That high radiation signals the
m actuates the isolation dampers we
bubble

H last meeting the tight

s and initiated alarms, high

to initiate evacuation.

e@lease fractions are given here and

1J

ir to look at the next slide that'll

lelease fractions but Jjust 1in a

his shows the simple assumptions
Vsis.

R STETKAR: Now, those are simple
t's the basis for them?

AN ABEL: Any one in particular you
you want just me to cover basis on
R STETKAR: No, I asked the general
rt with the 25 percent because you
$ ubiquitous throughout.

AN ABEL: Yes.

R STETKAR: I don't care whether

NEAL R. GROSS
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use that -- that'
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production facil
percent is re
miraculously out
released or where

MR. V
event, there's n
rupture in the T
force the liquid
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there's no high p

MEMBE

MR. V
it out.

MEMBE

into a specific g

used throughout C
MR. V|
MEMBE
I am
MR.
for this.
MEMBE

the stuff activel
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units or out in the radioisotope

ilty, 1it's always assumed that 25

lleased and then everybody is
1f the area regardless of how it was
it was released to.

AN ABEL: Yes, for this particular
motive force for generating this
3V and there's no motive force to
jut. This is a vessel sitting there
He at relatively low temperature, 60
H, and there's no driving force,
ressure.

R STETKAR: No, I --

AN ABEL: There's nothing to drive
R STETKAR:

I meant don't funnel me

cenario because this assumption is

hapter 13 --

AN ABEL: Yes, and --

R STETKAR: -—- regardless of where
(AN ABEL: There's different bases
R STETKAR: Even when I'm pumping

9z
<
.
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MR. |
pumping one is -
occur over two hoy
takes a while.
slow. So, that
minutes. It was
solution leaking
the entire vol
approximately two

MEMBE
sort of analysis
it up? And, will
done for -- befor
is submitted?

MR. V|
fraction

release

minutes 1is very

release rate woul

was no motivating
MEMBE
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MR. V|
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That's what we're
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/AN ABEL: Yes, and I can -- the
T our pumping rate is expected to
rs because of the extraction process
And so, the pumping rate is quite
was Jjudged within the first ten
@cceptable to use 25 percent of the
but. That's the normal pumping of
time occurs over a period of
hours.

R REMPE: So, there's not been any
flor any of these assumptions to back

there be any sort of calculations

¢ the operating license or the FSAR

AN ABEL: Well, the -- we think the
of 25 percent 1in the first ten
conservative. But, the actual

d be much less than that i1f there
force.
R STETKAR: No, you think, but have

ions to show how much you can pump?

AN ABEL: Not --

R STETKAR: How much you can spill?
asking.

R REMPE: Yes, and --
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at that because I
targets or at les
a lot of cases.

Jofu
issues but I mea
collected the 10
accident releases
and all kinds of
that's wused for
facilities.

And,
desk as a Dbasis
and it's less thsg
it's appealing t

authority Dbased

D

H

Vl

I

I

1

i

H

|

i

If

f

d
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STETKAR: I think that maybe you

So, we two think different.

any basis for my thought, I'll admit

AN ABEL: Yes, we don't have a

1at at this point.

POWERS: You don't have access to
rabase?
\N ABEL: I don't think so.

POWERS : You might want to look

think it will let you relieve these

st justify why they're bounding in

wvas looking primarily at plutonium
1\ what he has done is essentially
000 experiments he did on various
of solutions and things, and fires
tuff and put it into a database and
safety analyses at DOE process

T would at least have that on my

or saying well, I took 25 percent

n what Jofu -- and I think, I mean
authority to be sure, but it's
on thousands and thousands of
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experiments looki
MEMBE
aren't familiar W
the last name? I
talking about.
MEMBE
MEMBE
MEMBE
Hanford. I mean
this -- he put thqd
used pretty routi:
for DOE and I'm
reference on it Db
Jofu's original a
But,
Mishima it'll po
somebody at DOE g
because

they us

accident analyses

MR. ¥
that.

MEMBE
question.

MEMBE

spills and boilin

189

mg at these things.
R REMPE: So, for those of us who
ith this database, could you spell

don't know just what document you're

R POWERS: Mishima.

R REMPE: Mishima? Okay.

R POWERS: Jofu Mishima, he was at
he's a real nice guy and he put

o database together for DOE and it's

nely. There is an official document
sure I cannot come up with the
ecause I had the original -- I have

md I might not.
T think if you Jjust look up Jofu
p out on --

or you can Jjust call

iind maybe they can point it to you

5 it fairly routinely for their
/AN ABEL: Okay. I'll look into
R SKILLMAN: I would like to ask a
R POWERS: And he does things 1like

¢ and chemical reactions, you know,
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I

solution and causg
like that. You
formula. I mean |
so much released f
MR. Vi
MEMBEH
fractions of thos
what he observed 4§
things like that.
And tf
horribly conservaf
MR. V4
input to the NURE(

MEMBEH

is a DOE thing ar

adopted it for anjf
MR. V¥
wondering if they]
MEMBERH

I mean that's hoy
of airborne mater
that's good. Wha
about ten percent

MR. Vi

MEMBEH
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the solution to foam up and things

know, how the DOE's five factor

rou've kind of got it here is, it's
ind so much gets out of it.
AN ABEL:

Yes, same formula.

POWERS: But it gives you
e and there's no physics, this is

nd then it's kind of correlated and

ien, the upshot is they're probably
ive if the truth were known, but --
AN ABEL: Is that a -- was that an
;—6410 fuel cycle?

POWERS: That's a NUREG. Jofu's
d I don't know whether the NRC has

rthing.

AN AREL: Yes, that's what I was
had --
POWERS : But, it could be. But,

I would go about like ten percent

ial leaves the cell, I mean, okay,

t did Jofu say? And I think it's

AN ABEL: Yes.

SKILLMAN: Well, let me ask this.
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I'm following you
through the text
MR. V|
MEMBE
are kind of are,
harmony with each
The s
2.1.1.2 is under
mitigated by filt
IU cell by the in
Now,
from the top on t
do you make regar
close? Can those
that one percent
much is getting {
or are those damp
MR.
design, do a mode
the actual disper
past the damper
ventilation syste
MEMBE
John's

question

analysis?
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H presentation, but I'm following it

of the PSAR because your --

AN ABEL: Yes.

R SKILLMAN: -- slides in the PSAR
you know, together. They're in
other.

tatement in the Section 13a eff—-f

Accident Conditions, the release is
4rs in the RVZ1 and isolation of the
let and outlet dampers.

bn your slide between Box 2 and 3
lhe right hand side, what assumption
Jing the rate at which those dampers
close with a nice slow action such
is really very underestimating how
hrough before the isolation occurs
ers instantaneous?

(AN ABEL:

We plan to, for detail

lling in the cell and figure out what

I

Hion would be and how much would get

at certain flow rates in the
m.
R SKILLMAN: So, we're Dback to
of Jjustifying the Dbasis of your
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MR. V|

MEMBE
related.

MR. V

hardware related.
MEMBE

MEMBE

that same sectio
there's a lot of
about, two people
But t
point you are go
some calculations

review 1t and --

MR. V|
I was —-

MEMBE

MR. V|

target solution 3

were talking bef
fractions and th
system. We plan
design in detail.

MEMBE

MEMBE
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AN ABEL: Yes. Yes.
R SKILLMAN: And, it's very hardware
AN ABEL: Yes, it absolutely is very

R SKILLMAN: Okay, thank you.

R REMPE: Because, in addition, in
n, you talk about alarms working,
other things that you're talking
evacuating like John mentioned.
hen, 1t sounds to me like at some

ing to be doing some modeling and

and the staff will, at that point,

AN ABEL: Yes, the particular thing
R REMPE : -- changes.
AN ABEL: -- thinking about was the

pilling out of the vessel when we
pre, the modeling of the release
e transport 1into the wventilation

to look at all that during detail

Cou
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this out before wg
Have
target solution
transfer pump?
MR. V
capacity for it.
I don't —-

MEMBE

I looked for it.

MR. V|
MEMBE
MR. V

had the horsepowe
MEMBE
If anybody knows
back of the end f
anybody has it.
MR.
assumptions, it'
material is rele
exposed then to
goes out through
If yo
at negative preqd

environment and p
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I

H get off this, it'll help me later.
vou specific a flow capacity of the
irradiated

transfer pump, the

AN ABEL:

I believe we have a flow

I think it's in the piece hardware.

R STETKAR: It's not in the piece,

AN ABEL: The transfer's not?
R STETKAR: Yes.

AN ABEL: I thought we had that. We
r I think at least.

R STETKAR:

Yes, the horsepower.

it, I'd appreciate it. I can do a
low calculation here in a minute if
If not, that's okay.

AN ABEL: So, for the worker dose

3| assumed that 25 percent of the

Hsed into the IU cell and they're
ten percent of that material that
the penetrations in the cell.

U remember, the IU cell is nominally
relative to the

sure surrounding

knetrations are sealed.
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We're
percent of the ma
leaks out during
any type of dispen
out, instantly
penetrations for

For t
target solution
solution's releas
percent released
one percent of 1
from the spilling
dampers and is pl
then passes throu
the train and is

The
Slide 59 are comi
and then discuss

The H
percent of parti
assumed to remove

And t
used for the aj

to -- we've subm

that we plan to 1

194

assuming for this accident that ten
terial that's disbursed in the cell
those ten minutes which you ignore
sion time, we assume instantly comes
defuses and moves through the
this assumption.

he offsite release assumptions, the
release begins off the target
ed into the TSV and total of one
from the TSV, sorry, and a total of
ne material that becomes airborne
action is -- but, it goes past the
1lled into the RVZ1 train and that
gh the HEPA and charcoal filters in
subsequently released.

iltems mentioned on this slide 1in
on to the other accident analyses
just something to note.

HPA filters are assumed to remove 99
gulate. The carbon absorbers are
95 percent of iodine.

ne dose conversion factors that were
lalysis are ICRP-30 and we plan
ilftted an RAI response to the staff

iodate these analyses using ICRP-72
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during detail des
And,
evacuate from thg
done initial calc
workers and that'
come up with th
minutes for them
And
pre-recognition t
personnel to becg
time necessary
configuration bef
the ten minutes 1
MEMBE
evacuation path 4
filters and the r
filters at the ti
MR. V|
them going out t}
trains as shown
something definit
MEMBE
radiation levels
the impact be on

evacuate?

195

1ign as well.

it's the workers are assumed to
) RCA within ten minutes and we've
1lations on the transit time for the

H in the worst case location that we

II

Ht's approximately three and half
to come out.
We recognize that there 1is also
ime that you have to account for the
me aware of the alarm and then the
safe

put their equipment in

bre they leave. So, that's where
¢, we think, bounding.

H SKILLMAN: Eric, does that
tudy recognize the location of the
@diologic burden that may be in the
me the workers are trying to exit?

AN ABEL: No, it does not. It has
e RCA exit which is near the HVAC
on the figure there. But, that's
ely to consider.

R SKILLMAN: Then, what might be the
off of those filters and what would

those workers as they are trying to
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MR. V
fields at this ti
MEMBE

you will determin

_

MR.
ensure that that]
the egress route
exposes them to
materials.

MEMBE
permit time, 1if
perhaps in the s
need to understan
a significant am
workers because t
the public are h
the workers.

MR. @
that until the de
putting the equig
or not.

MEMBE
it out wventilat
ventilation corzri

exit, you'wve got

196

AN ABEL: I don't know the radiation
me .

R SKILLMAN: Is that something that

?

Fany
Ay

VAN ABEL: Yes, we will have to
s not a -- we have to ensure that
for the workers is a route that
the minimal amount of radioactive
R SKILLMAN: But at the construction
you're going to locate the filters
ame corridor or an exit path, you
d that you're going to have to have
unt of shielding to protect those
he very devices that are protecting
0lding isotopes that can irradiate
DSTEDIO: We're not going to build
$sign is done so we'll know prior to
ment in whether we need to do that
R SKILLMAN:

Well, if you're laying

ilon corridors right now and the

dors are where the people need to

B situation that needs quite a bit

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

of engineering ri
MEMBE
numbers, the rer
bypass around t}
assumption?
MR. VI
Those are applied
the details of th
amount allowed to
an item planned f
MEMBE
MR. V|
The (¢
worker from the e
which is below tf
CFR 20.1201. Ths
the site boundary,
regulatory limit
MEMBE
HEPAs, do you thi
MR. V
you.
MEMBE
knock-through?

MR. V|
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ght now.

If SCHULTZ: Eric, the filter
noval fractions, do those assume
we filter or 1is that a separate

NN ABEL: Filters are comprehensive.

as is shown there. And the filter,
¢ filter testing and what fractions
be bypassed in that will -- that's
or detail design.

R SCHULTZ:

Okay, thank you.

AN ABEL: Next slide?

prlculated dose consequences to the
vent are approximately 3.1 rem TEDE
lIe regulatory limit specified in 10
doses to the public individual at
are 17 millirem which is below the
specific in 10 CFR 20.1301.

R POWERS: When vyou think about
mk about knock-through?

AN ABEL:

I'm sorry, couldn't hear

R POWERS: Do vyou think about

AN ABEL: Knock-through?
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MEMBE
gets on there,
building.

MR. V|

MEMBE
will do a 1itt

knock-through, ma

MR. V|
that.

As T
are a lot of coj
One, the TSV is
and there's no dx
occur in the ves
force the liquid g
normally be a poo

The ¢
generation of aer
to occur with thse
go 1into the poo
generated. They
the releases.

Noble

MEMBE

coming up through
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R POWERS: Radioactive particle

it decays, knocks it through the

AN ABEL: Oh, knock-through?
R POWERS: I mean 99 percent HEPAs
le Dbetter than that, but with

ybe they do less.

AN ABEL: Yes, we haven't looked at
touched on a few things here, there
Nservativisms in this calculation.

mormally at below ambient pressure

iving force for this large leak to

Y

sel. There's no driving force to
ut of the vessel, even then, there'd
1l on the other side of the vessel.

bol would also prevent the direct
dsols because normally if this were
leak in the TSV, the liquid would

1 and there wouldn't be aerosols

would dilute in the pool and reduce

gases —-—
R POWERS: Would there Dbe bubbles
the liquid?
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MR.
bubbles. There w|
And n
to completely lea
Next
The
reactivity insert
was identified as
the potential ele
And,
in this category
changes
analyzed and no cq
the target soluti
plant, it's prepa
independent verif
target solution a
it's transferred
And p
been evaluated by
addition of metal
to prevent precip
MEMBE

full-scale test?

us a little bit m

in the t

199

AN ABEL: Yes, there would Dbe

duld be some releases, absolutely.

oble gases are assumed in this event

ve the solution as it is spilled.

slide?
next event category was excess
ion. Excess reactivity insertion

requiring quantitative analysis to
vated doses.

one of the items that was looked at
of accidents was potential chemical
arget solution. And, those were
nsequences were identified assuming
dn's prepared in the RPF side of the
red as a batch and the testing and
ication of the parameters for the
re performed on the RPF side before
to the IF side.

recipitation of uranyl peroxide has
Argonne National Laboratory and the
sulfate to the solution is expected
1tation.

R REMPE: So, 1s that done 1like a
Tell

Is it a long duration test?

dre about what's going on out there
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at Argonne?

MR. V
of experiments.
TSV, they're repr

MEMBE
representative?
is it liters or s
was. But, is it
is it?

MR.
experiments for
doing really thdg
event. Those are

MEMBE
representative an
got confidence tHh
representative si
insights?

MR.

at the right pow

not occur. At
system, that th
solution.

MEMBE

much about this.
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AN ABEL: They're doing a variety
They've done -- they're not a whole
ksentative.

H REMPE : What scale is

T think I saw somewhere of like 500

omething? I can't remember what it

one—-tenth scale? Half scale? What

VAN ABEL: They're doing the

Llike the microtron where they're

irradiation for this particular
small test tube type scale.

R REMPE: So, 1s 1t going to be
d will -- how do you know that you've
at you're doing something that's a
ze that will give you the necessary
AN ABEL:

Well, the insights are,

¢r density, the precipitation does

the right power densities in the
ere 1s no precipitation in the
R REMPE: Even if -- I don't know

This is not my area. But, I thought
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with time, that

change. And so,
time scale, too?
MR. ¥
doing the work,
Argonne is doing
at the kinetics of
of the reactions
implementing the
under irradiation
MEMBE
doing it under ir
MR. V|
look for precipit
MEMBE
under irradiation
MR.
accelerator and a
hit it with.
MEMBE
representative bu
believe that ths
modeled appropria

MR. V|

MEMBE

201

the solution's properties would

do you do it over an appropriate

/AN ABEL: Yes, yes. Argonne 1is

which SHINE's not doing. Yes,

it over -- you know, they've looked
the -- they've modeled the kinetics

and computer codes and now they're

ilr testing with actual solutions

R REMPE: Oh, okay. So, they are

radiation?
AN ABEL: Yes, under irradiation to
ation.

R REMPE:

And, how do they test

out there at Argonne?

VAN ABEL: They have a linear

neutron producing target that they
It REMPE : Okay. So, it's
i the scale is a lot smaller but you
| processes of concern are being
Ttely?

AN ABEL: Yes.

R REMPE :

And, this report has been
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Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

sent to the staff
work's ongoing, s

MR. V
that's correct.

Anoth
Argonne -- Argus
power densities
sulfate solution.

MEMBE

MR.
also be added tg
collapse. So, vo
of pressurizatior
deflagration, hyd

The 1
reactivity insert
the TSV during ev
because of the ¢
solution.

The £
the schematic rg
The top 1s the cg
up and we bring {
uranium and bring

value.

202
yet? I saw a 2012 report, but the

® it's not done yet?

AN ABEL: The work's not done yet,

It's continuing.
I'11 mention is

er point just

Reactor in Russia 1s run at higher

before as well, too, with uranyl
R REMPE: Okay, thank you.
(AN ABEL: Positive reactivity can

the system, to the TSV, by wvoid
id collapse could be due to any type
i of the head space such as from
rogen burning.

¢duction in void fraction causes a
ion in the TSV. The temperature of
ent would stay constant or increase

xtra heat production added to the

ilgure on the lower right there shows
presentation of the k-effectives.
1d zero power. That's as we start
he system, fill up the system with

)] 1t up to our desired k-effective
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And t
bottom there, 1is
system by turning
the target chambe

And
occurs from water

And that's a smal

And
occurrence. And
deflagration evel
analysis, was 200
analyses which ar
meeting, our maxif
to be 50 psi.

And,
remains very supp
and it was subcri

MEMBE
a k-effective
[proprietary].

MR.
k-effectives are

MEMBE

PSAR. I'm readin

o

MR.

203

lhen, the hot flow power, HFP at the

as we 1increase the power in the

on the driver and adding tritium to
r in the driver.

fthen, there's a water 1loss that

hold up in the TSV off-gas system.
1 increase in reactivity.
that's a normal

hen, there's --

then, we assume there's a maximum
Nt that occurred which, for this

psi, just to bound all of our other

1

4, I think I mentioned at a previous
nmum deflagration event was evaluated
as you can see, the reactivity

ressed below even where you started

tical when you started.

R SKILLMAN: But, Eric, you started
between [proprietary] and
VAN ABEL: I think the actual

wroprietary.

R SKILLMAN: It's got to be in the

g out of the PSAR.

AN ABEL: I think it's 1in the
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brackets so it's
MEMBE
Not in the first
relative to confi
Here'
really close to
expect is in that
MR. V|
MEMBE
at a very high k-
if this number is
to one.
MR. V|
MEMBE
of error?
isn't understatin
MR.
essentially predi
we have high flux
the system if we
So,
from a code pred
predict some k-sg
reactor on,

you £

30 steps out fron

What ¢

204

withheld from public disclosure.

R SKILLMAN: Not with -- it should.

IFF and I apologize if I've misspoken

dential information.

s the question, though. You're
bne. What conservatism should we
number to the side of safety?

AN ABEL: So, the --
R SKILLMAN: I mean, you're starting
effective. Whatever the number 1is,

@ccurate, you're starting very close

AN ABEL: Yes.

R SKILLMAN: So, what's the margin
onfidence should we have that this
g your k-effective?

/AN ABEL: So, the k-effective is
rtive every time we start up. So,
trips that will trip and shut off
get to too high of a k-effective.
dhe actual k-effective difference
liction of the system would be to
ffective. Then you go turn the

1nd out the control rods need to be

I| what they are to actually get you
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In oy
actually see whern
as you start up e
multiplication
k-effective, you |
So,
preliminary analjy
that we have enoy
but we can talk
make sure we hav
detail design onc
and flux detector
that we have enou
adjust the k-effe
MEMBE
reactor is if it'
avoid like crazy.
CONSU
up that question.
As yo
at what rate ar
solution being
description of th

MR. V|

205

om what the code predicted.
Ir system, vyou fill it up and you
2 you are in multiplication factor
very time and if you go too high in
factor which is essentially
ould trip and shut down the system.
looked we've done

we've at -—

/sis on the uncertainty to ensure
gh -- we don't go into wvalues here

Hbout them later if you want -- to

¢ enough and we'll do that during

4 we have the exact, you know, pumps
5 spec'd out so that we can ensure
gh margin and, if we need to, we'll
ctive to do such.

R POWERS: The nice thing about this
8§ too high, it'll correct itself and
TTANT SMITH: I would like to follow

1l approach your initial k-effective,

¢ you adding reactivity from the

flilled? I didn't see any real
at.
AN ABEL: I don't have the rate off
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hand. That will

analysis. We pl
during detail deg
allowable rates
uncontrolled fill
the maximum spe
accidentally or
detectors will tr
before vyou ever
margin.

And,
enough and the f1l
valves is more th
you can fill evel
scenario.

CONSU
looking for those

The o
the dump wvalves
assumed delay and
valve, 1s that co

MR. V
had I&C engineers
for the instrumen

up with approxi

206

depend a lot on the final transient
Hn to perform a transient analysis

siign that'll show what our maximum

are so that 1f vyou have an
event, that the fill pump goes at
ed, the operators either do it

rannot control it, that the flux
ip the system and initiate draining
reach criticality with sufficient
the one dump valve 1is more than
dw rates through one of the two dump
@an enough to drain much faster than
N if the filling continued in that
ILTANT SMITH: Yes, I was sort of
curves and didn't find them.

ther question, I saw some timing on
dhat say something like one second
five seconds to full opening of the
rrect?
AN ABEL: Yes, correct for the -- we
look at the expected response time
Hs we were thinking of and they came

mately 500 milliseconds for the
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response time of t

the digital contr
second.

And t
we discussed her
solenoid valves.
opening but we us

CONSU
the calibration (¢
go from a signal
or even power ley
at some point h
between detector

MR. V|
a thermal heat ba
licensed power 1ii
output signal.

CONSU
going to be a cay
to go through an
see anything on t}
of the FSAR or th

MR. V

MEMBE

lost. Could you

207

he instrumentation system including

31l system. And we moved that to one

he valves are not chosen, as I think

D

& before. We expect those to be
We expect them to be fairly fast
ed five seconds to bound that.

TLTANT SMITH: One other question on
f the flux detectors. How do you
to what the absolute flux level is
el? Is there a heat balance done

¢re to establish the correlation
response and core power?

AN ABEL: Yes. Yes, we plan to do
llance to ensure that we're below our
it and correlate that to a detector
ILTANT SMITH: So, 1s there also
oaign upon -- preceding operations
l qualify, I assume? But I didn't
jat. I assume that's coming as part

 tech specs?

AN ABEL: I didn't fully catch that.
R REMPE: The word after qualify got
repeat the question?
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CONSU
you have to estal
your power caliby
be and you won'
operation.

So, I
specs at some poi
not there until t

MR.
calibration requ
technical specifi

CONSU

MEMBE
slide and befors
started talking a
the deflagration
you say that agai
that and I've bd
reading.

MR. V|

The c¢
to do this calcu
deflagration wvaly

assumed 200 psi.

MEMBE

208

ILTANT SMITH: Well, at some point,

dlish that your flux detectors and
ations are really what they should

t know wuntil vyou actually start

assume the test procedure and tech

mt for how this is done. It's just

lhe FSAR comes out, is that right?

AN ABEL: Yes, we'll have the

irements in the FSAR and the

¢tations for the flux detectors.

LTANT SMITH: Okay, thank you.

R REMPE: So, before you leave this

2l all the questions started, you

out this difference of 200 psi for

events versus the 50. And, could

m so I —— I think I missed a bit of

ten confused about what I've been

AN ABEL: Yes, sure.

@alculation, we needed an assumption

lation. And, without knowing the

e at the time for sure, we Jjust

R REMPE: Okay.
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MR. VI
we figured it wa
then we finally d

MEMBE
designed to with
now have said it'

MR. V|
just bounded the
larger pressure.

MEMBE

MR. V|

Okay,

Anoth
over cooling by f
a PCLS and LWPS s

Exces
temperature in
because of the ne
temperature drop

Appro
temperature in th
reactivity.

We ha
if there's over (

in the primary cd

209

NN ABEL: From preliminary analysis,

L

4 going to be less than a 100 and
id it, then it was less than 50.
H REMPE: So, components are
jtand 50 because your calculations
s only going to be 507?

AN ABEL: Yes, and this calculation
reactivity insertion by assuming a
R REMPE: Okay, thank you.
AN ABEL: Yes.

next slide?

er event that can add reactivity is

he primary cooling system. That's
yvstems.

sive cool down will drop the
the target solution vessel and,

gative temperature coefficient, the
will add reactivity to the system.
five drop in

ximately degree

e TSV will add around a 100 pcm of

e trip set points to trip the system
opoling on both end low temperature

bling loop and on high flux in the
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flux detectors b
would also cause
and the high trip

The
solution injectid
operations. An
solution - I’
before -- you can
inadvertently dur
process or you
irradiation when
solution.

For
reactivity protedg
to prevent crit
describing beforqd
with the FSAR log
possible fill raj
trip activation
concentration, if
as well and detec

And
criticality durin

Durin

batch of uranium

210

kcause the increase 1in reactivity
| corresponding increase in the flux
would catch it as well.

next event 1is inadvertent target

n during start up and irradiation
could either have

i, you target

ve touched on this a little
either have target solution injected
ing your normal controlled start up
could have it injected during
vou plan not to be injecting target
the first scenario, the TSV
tion system has trips on high flux
icality and that's what I was
R We'll do a transient analysis
king at the fill rate, the maximum
les we can add to the system, the
times, deviations in uranium
the uranium is batched incorrectly
tor uncertainties.

that trip prevents reaching
¢ the start up in Mode 1 operation.
¢ Mode 2 operation, we isolate that

in the TSV. We isolate two series
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fill valves and i
can't add uranium
CONSU
question on your
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CONSU
setting between M
initiate the shut
MR. V
that we'll switch
set points. It
trips and switch
CONSU
MR. V|
MEMBE
next one, on exces
In tjf
says excessive
insertion scenari
driver 1s not op
when the neutron
MR. V
suppressed during
MEMBE

get it cold enoug
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Holate power to the fill pump so you
during irradiation.

L TANT SMITH: Can I ask another
high flux trip?

AN ABEL: Yes.
1 TANT SMITH: Is there a different
dde 1 and Mode 2 on what's going to
down?

AN ABEL: Yes. Yes, the intent is
modes and that'll switch the trip
11 bypass the low range high flux
to Mode 2.
ILTANT SMITH:

All right, thank you.

AN ABEL: Next slide?
R STETKAR: Before you get to the
5 reactivity, a couple of questions.
e PSAR, there's a statement that

cool down and other reactivity

9s 1s only credible when the neutron
krating. Why is it only credible
driver is not operating?

AN ABREL: The reactivity 1is so far
operation.

R STETKAR: So,

you know you can't

lh during operations?
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MR.
would --
MEMBE
make the chilled
MR.
it negative 30 de
MEMBE
I di
section about rea
tritium flow. S
tritium in there?
MR.
driver -- the neu
is that the beam
So, no matter the
if you just keep
go up in the tardg
a little higher w|
The 1}
produce the neutr

spread out where j

212

AN ABFEL: Yes, to have -- vyou

R STETKAR: No matter how cold I

water system?

AN ABEL: Yes, you'd have to make
grees.

R STETKAR: Okay, all right.

dn't see any discussion in this

¢ctivity addition about increases in
Uuppose they try to put a lot more
VAN ABEL: Yes, the way the
tron driver, the accelerator works,
fully stops in the target chamber.
rate of tritium injection you add,
adding tritium, the pressure would
et chamber and the beam would stop
hich would actually drop our power.
jeam would Jjust stop shorter and
ons in a different place than being
e want them kind of centered on the
vessel for the best yield in the
R STETKAR:

Okay, I'll think about
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MEMBE
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MR. V|

Reduc
previous meeting,
and LWPS cooling,
are not safety fu

Loss
equipment failure
results in a shut

The T
flow or on high
system.

The R
is not an enginee!
cooling system, tl
same trips as we

Loss
postulated whersg
inoperable follow,

The
alleviated by the
the target solut
dumped into the g
light water pool
solution

target

there's no dose ¢

213

AN ABEL: Yes.

tion in cooling, as noted at the
the active functions of the PCLS
the forced flow of the cooling loops
mctions.

®f reduction of the cooling through
such as loss of a pump in the system
down of the irradiation process.
RPS trips on loss of primary coolant
temperature in the primary cooling
PCS, that secondary cooling system,
led safety feature. If we lose that
Ne subcritical assembly trips on the
had before.

and there's no accidents we

bf -—--

the RPCS 1s required during
1ing an accident.

loss of active TSV cooling 1is
pool. So, after we have the event,
ilon is dumped from the trip, it's
lump tank which is submerged in the
and that provides a cooling of the
removal. And

for a decay heat

dnsequences due to the event.
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Sampl
solution, this e
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Analysis identifi
could cause targ
limiting one was
tank piping as th
of the RPF -- oy
assume that pipin
pumped to the RPF
And,
PSAR was being puf
piping could pot
surface. So, it
before it enters
the scrubbing eff
So,
accident analysidg
into the room.
And s
sequences describ
piping. As I mej

is low. We planr

214

slide?
1ing or malfunction of target
vent looked at ways 1in which the

could be mishandled in the

ity and the ISA and the Hazards

8d several scenarios of concern that
¢t solution release and the most
found to be the rupture of the dump
¢ solution is being transferred out
c of the IU cell to the RPF. We

g ruptures as the solution's being

during preliminary design when the
l together, it was assumed that that
entially traverse above the pool
could come out of the pool surface
the wall and, therefore, you'd lose
kcts of the pool.

that

we made assumption to the

that it's being sprayed directly

b, on the next slide, the accident
@ the solution is released from the
Iitioned before,

the rate of pumping

ied for this transfer to occur over
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a period of two h

So,

assumption, less f{

be released from
25 percent for th

MEMBE
with the pipe rupf
more concern than
I just

actions?

what 1s i1involved

likely and --
MR.
consequences.
MEMBE
MR. V|
MEMBE
the worker will
though.
MR. V

people in this in
solution present.
MEMBE
are any actions -
MR. V|

the cell --
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purs.

Jquring the ten minute evacuation
han 25 percent of the material would
this rupture and we assumed it was
¢ purposes of the analysis.

R REMPE: Is something like this
fures considered to be a scenario of
multiple human actions, erroneous
am curious. I mean you looked at
and this is considered to be more
VAN ABEL: It's the worst
R REMPE: So, worst consequences?
AN ABEL: Yes.

R REMPE : If the worker's involved,
be right there to get the dose,
AN ABEL:

Yes, we don't plan to have

radiation cell when we have target

It's —-
R REMPE: When they're loading it,
AN ABEL: Or any target solution in
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radiation 1in th
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the bubble tight

The
within ten minut
percent of the aii
and ten percent 1g
the IU cell simil

The

a—

exhaust duct work
to the public, as
to the workers ca
dose on the publ
boundary which i
millirem.

MEMBE
about the irradi
capacity because

for this scenari
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R REMPE: -—- near there?

VAN ABEL: -—- when people are
R REMPE: Okay, okay. Okay.

/AN ABREL: High radiation signals

due to the irradiation, the airborne

n  exhaust and that actuates the

And the ESFAS actuation which closes

dampers.
workers are assumed to evacuate
#s, as previously described. One

borne material bypasses the dampers
Haks out through the penetrations in
ar to the MHA we described before.

HEPA and charcoal filters in the
are accredited to reduce exposures
mentioned previously. And the dose
lculated to be 1.5 rem TEDE and the
ic —-—- for the public at the site
4 sitting on the fence line 1is 2
I asked earlier

R STETKAR: Eric,

jted target solution transfer pump

Il wanted to do a back of the envelope

Cou
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capacity availabl
Or, I
numbers I'm deal
don't want to bl
stuff like that.
MR.
transfer time and
at but we don't h
MEMBE
MR. V|
Loss
Chapter 8, the UPY
provides power tdg
in Chapter 8. An
of the emergency
design and provid
that'll describe
provided.
Durin
function. They r
they automaticall
The
drained to the ts
power.

And,

217
¢ or is 1t proprietary?

mean I don't want to -- some of the
iing with may be proprietary, so I
wrt out guesses on flow rates and
VAN ABEL: We have the design

idea of the pressures we're looking

ave the pump selected or --

R STETKAR: Okay, okay, thanks.
AN ABEL: Next event?
0f offsite power, as we described in

N

5 on an uninterruptible power supply

the emergency equipment described
il we plan to do a detailed evaluation
power requirements during detail
2 that with the OL Application and
now long we require that power to be
¢ a LOOP, the neutron drivers don't
kquire offsite power to operate, so
v shut down.

| 4

target solution 1is automatically

rget solution dump tank on loss of

the primary cooling pump stops
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function, they re
You

drained by gravif
removal is providg
natural convectig
to the LOOP.

For e

ACTIN
looking at these,
there were any pa
get you into wors

I mes
care of you, but
or some of that,
you know, you're |

pumps to stop and

complete loss of

MR. V|
that yet. That i

ACTIN
the ISA? You
scenarios?

MR. V

systems. But, tH

last meeting, thsg

218

quire lots of power.

tan see the target solution is
v into the dump tank and the heat
ed by the light water pool just by

n. There are no consequences due

xternal events —--
Gt CHAIRMAN BLEY: When vyou were
did you think of or look to see if
rtial losses of AC power that could
€ trouble?

n your fail safe stuff here takes
ilff you lost, you know, part of a BUS
dould you get into situations where,
Not getting the dump out trip or the
it makes it a worse event than the
power one?
AN ABEL: Yes, we haven't looked at
H something that we are considering.
that's not in

& CHAIRMAN BLEY: So,

didn't look for those kinds of

AN ABEL: No, not partial loss of

lere's nothing, you know, since our

re's nothing identified where that
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would be an immed
ACTIN
should have searc
MR. V
SHINE production
survive postulate
loads and aircraf
today in Chapter
The s
to function are 4§
the design based
that they can pe
following the des
no consequences d
MEMBE
MR. V|
MEMBE
with my colleague
supply natural g
stuff?
MR. V|
MEMBE
Have you thought
driving -- if the

in the facility,
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late cause for concern.
Gt CHATRMAN BLEY: No, but you really
hed for that.

AN ABEL: For external events, the
facility building is designed to
1 wind loads, seismic loads, tornado

t crash loads as described earlier

I

Hfety related SSCs that are required
inalyzed under loading condition of
earthquake and ensure and ensure
rform the safety-related functions
ilgn basis earthquake. And there are
ue to external events.

R BALLINGER: I have a question.
AN ABEL:

Yes?

R BALLINGER: And I was discussing

1

4 just before lunch or whatever, you

@s to the system for boilers and

AN ABEL: To the facility, vyes.
H BALLINGER: To the facility?
about what happens if something

re's a failure of the gas line, not

but external to the facility in the
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road or something
What
released flows 4
facility into ths
happens 1is the
because the leak 7
doesn't supply a
But,

facility along t}h

goes into the fac
MR. V|
MS. K

we did look at
assumed to leak 1
would flow over t
MEMBE
easy one to find.
MS. K
MEMBE
out on the highw
facility?
MS. K
There is a sectio
just trucks carry

MEMBE
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which is actually fairly common?

happens then 1s the gas that's

long the pipe which 1is into the
house or something, and then what

house explodes. There's no fire
ate is low enough so that the source
lot of gas.

vou can get a gas leak into the

e pipe outside of the pipe and it

1lity.
AN ABEL: Did you look at that?
DLB: As we covered in Chapter 2,

Hipeline leaks, but they were all
mto the atmosphere and that a cloud
® the facility.
R BALLINGER:

Yes, and that's the

OLB: That was what we looked at.

R STETKAR: And, you looked at it

19)]

y? You didn't look at it at the

MLB: No, we did look at pipelines.
m about pipelines in Chapter 2, not
1ng propane.

R STETKAR: No, no, no, the pipeline
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you looked at in

the - I've forgot

MS. K|
MEMBE
MS. K

was the closest p

MEMBE

MR.
just having a mal
TSV. This catego
handling fission
process and tha
system.

And {
the TSV off-gas
shielded cell.
assumed in the TO
percent over pow§
cycle right at tH
it occurred while

And
inventories for
gases that are in
all available fo1

all moved to the
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N

Jhapter 2 is the one that runs along
ten the highway number, but the --
MLB: Highway 51.

R STETKAR: —-— road out front.
DLB: I'm assuming so, but yes, it
1ipeline to the facility.

R STETKAR: Right.
‘AN ABEL: Next event category is
function of equipment affecting the
ny of accidents we looked at systems
oroduct gases from the irradiation
t's principally the TSV off-gas
he limiting event was a rupture of
system and release into the TOGS
And the maximum inventories were
S, similar to the other events, ten
r occurred right at the end of the
e end of the irradiation cycle and
we're still irradiating.

release

the bound to possible

dhis event, we take all the noble
the solution and we assume they're
1 release. We're assuming they're

gas base and are released when the
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mentioned that.
Okavy,
MEMBE
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call anybody els
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the pressure regu
from the actual er
incorrect when I
pipeline on the s
MR. V|
MEMBE
make -- for the r
MR. V|
MEMBE
the smaller line
MEMBE
a line break, it'
MEMBE

external to the f

MEMBE

1

I

a

i

n

]

A

I

§

i

I

H

]

I

q

H
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So, it Dbounds any possible
rion between the liquid and the gas
br the noble gas. And the noble

part of the dose which is why I

next slide?

STETKAR: And, Eric, before
have to call myself as much as I
, you did look at breaks of the
lo come into the facility at around
lator location that's some distance
trance to the facility? But, I was
said you only looked at the big

|de of the highway.

AN ABEL: Okay.
STETKAR: I just want to

rcord.
AN ABEL: Yes.

STETKAR: You did look at some of
reaks.

BALLINGER: But, again, 1it's not

a leak.

STETKAR: No, it's -- these are
acility.

BALLINGER: Yes, yes.
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line.

MR. V
now in Slide 68
systems involved

The T
the shielded cell

The 1
TOGS equipment wi
zeolite b

silver

assumed to retain

stream. And thaf
points, that's t
detail design,

literature, that

but that is somef
the calculation £

The 1
transported into
actuates the alar

Twent
enters the shield
through the penet

percent of the

isolation dampers
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R STETKAR: But they're in that

AN ABEL: The figure on the screen
shows the arrangement of the major
here.

SV off-gas system is in green and
on the left.

clease of off-gas occurs from the

rthin the shielded cell. There's a

U

Ad within the TOGS system that is
95 percent of the iodine in the gas

l's, Jjust to follow up on previous
le calculation at will be done in
you know, based on reviewing
seems to be an appropriate factor,
thing that we will have to perform
or detail design.

¢lease of material into the air 1is
the exhaust duct work and that
m in the ESFAS actuation.

v—-five percent of the activity
ed cell and ten percent is released
rations for evacuation and the one

aterial bypasses the bubble tight

and 1is released into the exhaust
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duct work on the
Charc
work are credite
halogens, similan
the HEPA filters,
not credited for
And t
at 1.9 rem and ¢
boundary for the
Next
oscillations. 3
oscillations due
system and variat
The
self-limiting ar
characteristics,
temperature and
inherent stabilit
Also,
demonstrated at p
liter. SHINE 1is
discuss that in t
the actual number

Also,

Lab and Los Alamo

224

way to the stack.
dal absorbers in the exhaust duct
@l for removing 95 percent of the
to the previous accidents. And,
of course, are present but they're
any removal.

he dose is calculated to the worker
he dose is calculated at the site
public are 16 millirem.

event 1s large undamped power
b, the TSV will experience power

to the activity wvariations in the

ions in the neutron driver output.

jower oscillations are small and
id  the enhanced nuclear design
the very loss of negative
void coefficients ensures that

9z
<
.

agqueous reactor stability has been
qwer densities of 1.87 kilowatts per
We can

significantly below this.

he closed session with questions on

25

we worked with Los Alamos National

s National Lab reviewed accelerator
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driven fissile g
stability analy]
unconditionally s

And,
system that could
the staff and we j
analysis with thd
FSAR.

The
detonation in thsg
a potential for
failures of the b
failures due to |
of recombine or £

Those
limiting event was
blockage of the
calculation of tH
event was approxi
that event and th
less than 50 psi,

And,
components will

deflagration pres

at a design press

225

plution systems and did a linear

51s and found them to be
table based on the analysis.

we estimated the oscillations in the
occur and provided those numbers to
lan to perform a detailed transient
fl transient analysis code with the
event is

next deflagration or

primary system boundary. There's
failures of the TOGS components,
lowers, flood zeolite beds, partial
artial blockages of pipes and loss
unctionality.

events were conceptual. The most
5i found to be blockage and a complete
connection to the TSV. And the
e hydrogen concentration from that
mately 6.7 percent hydrogen during
¢ maximum deflagration pressure was
it was approximately 31 psi.

the design

pressure of the

be greater than the credible

sure. And, we're currently looking

ure of approximately 100 psi.
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MEMBE
on burning or def
other folks who K

But,
careful in the PS

line against maxi

pressure and no
pressure.

MR. V]
we have no scen

working on safet)
close to a deto
detonation that's
at. It's usually
and oxygen and we
have no events wh
MEMBE
a credible event
MR. V|
MEMBE
facility?
MR. V|
MEMBE
MEMBE

detonation. Detqg

H

if

i

N

1
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STETKAR: Eric, I'm not an expert

onating hydrogen, so I'll defer to

1ow about that stuff.

it strikes me that vyou're very

\R to make statements about does it
mum credible hydrogen deflagration

saying against the detonation

N ABEL: Yes, that's correct. And,

rios that we analyzed and we're

systems. I'm sure we don't get

lation. There's a threshold for

higher that you can burn hydrogen

in the teens, depending on your air

re significantly below that and we
rre we —-—

STETKAR: So, a detonation is not

ln your estimation?

AN ABEL: Correct.

STETKAR: Anywhere in the

AN ABEL: I mean -- yes, correct.

STETKAR: Okay.
POWERS : There is no threshold for

nation depends on geometry as well
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as concentration.
MR. V|
MEMBE
I don't have a de
do it based criti
to look at wha

deflagration to d

o

MR.
definitely plays
have any detonat
smaller than the
have any detonati

I thi
go into too much
expert and I rel
analysis. But,
potential for det

MEMBE
look at deflagrat
pressure changes,
less than ten pe
more like eight p

MR. V
on hydrogen?

MEMBE

2277

AN ABEL: Yes.
R POWERS: I tend to agree with you,
tonation threat here, but you can't
tally on concentration. You've got
t your capability is to get a
etonation transition.

AN ABEL: Yes, I mean geometry
H role and limits your capability to
ions

in certain systems 1f you're

detonation cell sizes. You can't
ons.

nk there is -- and I don't want to
details on that, I'm not a hydrogen
v on other people to provide that
from -- well, we don't have that
dnation in our system.

R POWERS: Let's just say when you
ions, I have assumed, based on your
that you're looking at something
ncent hydrogen in your detonation,
krcent or something like that.

AN ABEL: For detonation potential

Cou
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MR. V|
MEMBE
mean Jjust the num|

me vyou're lookin

hydrogen?
MR. 1}
calculated.
MEMBE
MR. V|
MEMBE
MR.
pressurization 1

concentration in
Next
The n
exothermic chemic
Other chemical
Integrated Safety
There
occurs within the
this batch of t
irradiated it and
irradiation facil

this side of the

The {
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AN ABEL: Deflagration?

R POWERS: -—- pressurizations. I
ers you've been quoting suggest to

¢ at burns of like eight percent

AN ABEL: Yes, 6.7 percent was
R POWERS: Seven percent? Okay.
AN ABEL: For this maximum event.

R POWERS: Yes.

VAN ABEL: Yes, there's a

fhat's a function of hydrogen
the event.

slide?

ext accident category is unintended

@l reactions other than detonation.

Heactions were looked at in the
Analysis.
s no chemical ©processing that

primary system boundary. We moved

jrget solution into the TSV. We
il then it's transferred out of the
ity. So, we don't process it on
facility.

arget solution is uranyl sulfate.
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There's no pot
reactions of the
There
modes, and admini
or presence of chd
except in the 1IU
normal operation.
And,
to have high temp
Zircaloy in our sj
react and product
certain condition
MEMBE
had accidents in
both in the air.
here because you'
you don't have to
think about stric
MR. V
some sort?
MEMBE
area and they hav
MR. V|
MEMBE

mean we've --

229

ential for exothermic chemical
solution itself from irradiation.

s, during start up on irradiation
strative controls prohibit storing
pmicals in the irradiation facility,
cells, except those required for
flhere is no credible path identified
erature reactions between steam and
As we all know, Zircaloy can

Nstem.

exothermic reactions in hydrogen in

2

R POWERS: Well, to be sure, we've
which we've had zirconium alloys
I don't think we have that problem

re low surface to volume ratio but

think about Zircaloy steam, you can
tly Zircaloy air.

AN ABEL: Was it chips or fines of

R POWERS: Typically high surface

1%

e to be wet.

AN ABEL: Okay.

R POWERS: And things 1like that. I
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MR. V|

MEMBE

I've had one of t

MR. V|

MEMBE
that. But, I don

MR. V
yes.

MEMBE

area to volume cl
MR. V|
Okay,
interaction eve
interactions, S
intervention inte
There
we've mentioned.
systems, cooling
protection and 1
evaluated for int
The
result
safety function o1
DBAs.

And, thers

were a result

in a safe

i
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AN ABEL: Yes.

POWERS: -—- had those accidents.

10se accidents.

AN ABEL: Okay.
POWERS : So, clearly aware of
t think it's -- I mean --

\N ABEL: An issue with this vessel,

POWERS: You're fairly low surface

1ims of Zircaloy.

AN ABEL: Yes.

on the next category of system
ts, we looked at functional
atial interactions and human
ractions.

s a number of shared systems, as

There's shared electrical power

systems, ventilation systems, fire

oble gas storage and they were

rraction effects.
ystem interaction events did not
ty system failing to perform its

they were analyzed already by other

R

WASHINGTON, D.C. 20005-3701

were no radioactive releases that

f these private system boundary
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interaction event
MEMBE
have access to th
of these things,
Of th
vessel process cC
operating modes
single system. I
the cabinets are
We ta
things like room
within that syst;s
interaction? 1
Obviously, we can
ISA, but I didn't
MR. V|
control system ho
MEMBE
question extends
protection system
MR. V|
MEMBE
all of the irrad
digital protectio

MR. V|
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STETKAR: So, because we don't
e ISA which actually generated all
have to try to ask questions.

> systems like the target solution
ntrol system, TPCS, controls all
or all of the irradiation units,
t's digital. 1It's in cabinets, all
ln the same room.

lked this morning about failures of
cooling ventilation or faults even
m. Did you examine that type of
nd, if so, is it documented?
't see it because we can't see the
see any evidence of it.

I don't know for the

AN ABEL: Yes,

v the analysis looked at that.

STETKAR: Okay. And, the
to several of these things. The
itself --

\N ABEL: Yes, the --
STETKAR: -- is integrated among

tation units and it's solid state

L system.

AN ABEL: Yes.
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MEMBE
I'll use the techry
at faulty faults ¥
control systems
environmental fac
or loss of ventil
that I talked abo
There
that in this discy
They're not menti
mention loss of
everybody knows ¥y
power.
MR. V|
MEMBE
MR. V|
MEMBE
systems.
MR. V|
If we
would shut down.
trip signals --
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STETKAR: Suppose 1t goes nuts?

ical term. Seriously, did you look
ithin the integrated protection and
themselves 1in addition to these
rors like loss of all chilled water
tion or fire effects in those rooms
it earlier?

doesn't seem to be any evidence of
ssion of system interaction events.
oned in the PSAR as a class. You
offsite power because, you know,
bu have to look at loss of offsite
AN ABEL: Yes.
STETKAR: You look at, you know --
AN ABEL:

For the common systems --

STETKAR: -- other cooling

\N ABEL: Yes, for cooling systems.

lost cooling for the IU cells, they

They would all trip on their own

STETKAR: Yes.
\N ABEL: -- or --
STETKAR: Suppose the 1loss of

NEAL R. GROSS
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chilled water to

whole plant?

MR. V|
MEMBE
MR.

processes are all
any other process
water. They woul
MEMBE
ventilation syste
MR. V|

I mes

ventilation syste
MEMBE

operated from, £
system? Is
It's cooled by cH
have to remain op4
of the irradiatio
MR.

control system de
time first of al
what we discusseq
how long hydroge

active means on t

that
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the whole plant, what happens to the

AN ABEL: The -- well --
R STETKAR: The whole plant?
(AN ABEL: Yes, the irradiation

shut down. We haven't identified
Hs in the plant that require chilled
@ be shut down --

R STETKAR: Oh, I'm sorry, the
m requires chilled water.

AN ABEL: For safety functions.

iIn, I wasn't going to go into the
R STETKAR: Is the

TOGS system

Nr example, the integrated control
cooled by a ventilation system?
illed water. Does the TOGS system
qrating even after you shut down all
m units? Did you think about that?
(AN ABEL: Yes. The flux for the
sign, we need to define the mission
1 . We need to define, as part of
il earlier, 1is we have to determine
n recombination needs to occur by

he TSV off-gas system.
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And t
duration of that
MEMBE
about a duration
if T turn off the
a situation where
to give you funny
and screen going
MR. V|
plan to do during
heat up will be 1
MEMBE
MR. V

cooling in that

safety-related ¢
cooling -- you K
sink there, there

So, there's a hug
If wqg
safety-related cqg
those rooms and e
their safety func
MEMBE
MR.

documented in an

234

hHen we'll have a requirement for the
e@lectronic PFC function.

R STETKAR: See, I'm not talking
efore the electronics goes dark as
off button here. I'm talking about
the electronics gets warm and starts
signals like your screen coming on
off.

AN ABEL: And, the analysis that we
detail design is look at what the
m that room.
R STETKAR: Okay.
AN ABEL: Determine what we need for
room and we'll have some form of
whether it Dbe

cboling, passive

now, there's a huge concrete heat
s two feet of concrete everywhere.
¢ passive heat sink there.

need to, we'll put in an active
pling system to provide cooling to
msue that those systems can perform
tion for the duration of the event.
R STETKAR:

Okay, thank you.

COSTEDIO: And, that was all

RAT response. There was an RAI and
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we documented all
MEMBE
apologize. You K|
MR. C
MEMBE
ACTIN
our transcript.
MR. V|
We 4
events. We obvio
SHINE facility.
that could occur

One

exposure to the aq

there's potential

cell inadverten
accelerator being
performing mainte
The s
the access door
cannot be energifg
the accelerator c
In ad

MEMBE

protection provid

235

that.

If STETKAR: Yes, we have to
mow, there are tons of RAIs.
(OSTEDIO: This is 3.5-7.

R STETKAR: 3.5-7, thanks.

Gt CHAIRMAN BLEY: And now, it's on

AN ABEL: Next slide, Jim?

lso looked at facility-specific
Usly have some unique systems in the
So, we looked at the unique events
there during the ISA process.

nf the categories 1is inadvertent
lcelerator of radiation fields. So,
for someone getting into the 1IU
1y during operation or the
energized while someone is in there
mance or other operations.
ilgnificant shielding on the cell and
is interlocked so the accelerator
rd should the door be opened. So,
an't be energized.

gdition --

How is that

R SKILLMAN: Excuse me.

ed, particularly during the set and
NEAL R. GROSS
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establishment of
outset of the, if
facility?

You'r
and technicians a
They're hooking h
switches and that
from being an if
then irradiate a

MR.
sequencing needs
present before vy
system —-- to the 4
of our commission

Do yo

MR. HH

we would have a cl

people working on
clearance lock ou
MEMBE
MR. V
visual and audibl
to indicate that {
personnel key

accelerator and ]

236

the proper geometry at the very
you will, the configuration of the
¢ finding that all of your egquipment
re in there hooking this device up.
1gh tension wires. They're hooking
type of thing. What prevents there
ladvertent energization that could
man or woman who's working there?
VAN ABEL: You have the work
Ho be set so that the interlocks are
u're applying high voltage to the
iiccelerator. I mean that would part
ing process that we go through.

W have anything?

NNESSY: Well, in addition to that,
carance and tagging process so that
equipment would be protected by a
t, tag out.
R SKILLMAN:

Okay, thank you.

AN ABEL: All right. There's also

e warnings, pre-actuation warnings
he accelerator's coming on to alert
deactivate the

switches that

pcal shut off switches to shut off
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the accelerator 1
And
potential for ina
The i
evaluated and th
equipment, loss d
hydrogen release
or spread of fire
The
suppression systs
initiates isolat
combustible loadi
reduce consequenc
The
purification syst
cause the LFL to
addition, the glof
oxygen available.
MEMBE
about a fire out
Zone 4 that's br
facility for occ
airplane crash in

grass around the

you end up with
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T need be.

chen, that further reduces the
dvertent radiation exposure.
rradiation facility fire event was
ils could occur due to malfunction
f combustible or ignition control,
Arom the tritium purification system
from the RPF spreading into the IF.
facility fire detection and
m detects fires within the IF and
lons of the fire area and then
ngs are limited throughout the IF to
es of a fire.

tritium

Hritium inventory in the

em is less than that. That would
be exceeded in the glovebox. In
eboxes also inerted, so there is no
R SKILLMAN: Eric, talk a little bit
side the facility. You have your
ining in air and pressurizing the
upants use. What if you have an
the dead of August when all of the

facility is just dry as can be and

H grass fire that's 10 or 15 acres
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and it's really d
under a smoke clofl

MR. V!

fires in Chapter [2

7

MS.

=<1

cloud coming into

gas release, as W¢g

You know, an unl
didn't analyze thyd
MEMBEH

incidents where

plants. And, th

[4hY

least of the cong
conductivity of t
tension lines tha
the ground.

But,
fire might be somg

is probably less

238

ut of control and your facility is
nd ?
AN ABEL: We did look at external
, I believe. Do you remember?
OLB: We didn't analyze a smoke
the facility. We analyzed a toxic
talked about before, but not smoke.
imited large amount of smoke, we
it
SKILLMAN: There have been several
hat has occurred at nuclear power
grass fire turned out to be the
ern. The greater concern was the

he combustion product of the high

t caused arcing from the lines to

T would offer that a large grass
thing you may wish to consider. It
a threat than gas release of some

would think you might want to look

you.
LB: Thank you.

\N ABEL: Thanks.

right, the IF boundary and

NEAL R. GROSS

chemical. But, I
at it.
Thank
MS. K(
MR. V§
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components, the

dampers are fireg
unique -- no cC
events.
The n
And ¢

malfunction of
purification syst
looked at for p
processing equip

errors in the tre
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doors, the penetration seals and

rated as well and there are no

onsequences identified from fire
ext slide?
hen, finally, the mishandling and

the equipment in the treating

em was analyzed. And, that was
dtentials and failures of piping,
ment malfunctions, fire or human

ating purification system.

The 4
lines are in doukl
all seft—rated sy
them is sub-atmod
tend to have ing
and they're in do

The T
are 1inerted witl
isolation wvalves
should a 1leak
integrity.

The 1

a loss of all the

drivers and the

reating tritium supply and return
le-walled pipe and those lines are
b—atmosphere so the tritium within
pheric, so if you have a leak you
ness rather than egress of tritium

uble-walled pipe.

PS glovebox and double-walled piping

N nitrogen and there's automatic
that isolate the tritium supply
lbe detected and loss of system

imiting event was determined to be
tritium from all the eight neutron

simultaneously and that tritium's
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The high radiation or
signal activates the bubble tight

which seals the IU cell. And up

to one percent @gf the released material bypasses

isolation dampers

Alarm|

to be released.

¢ notify personnel and evacuation is

assumed within tenp minutes, as described before.

It sh

there's no credit

and the fact that

contain the triti

exposed to that 1
cells, so the wor
The w
rem and the dose
to be less than 1
MEMBE
this. Right from
the emphasis on
has been prominen
scenario. Hence,
equipment is a cr
facility.
My qgu

existing today

iould be noted on this event that
taken whatsoever for the IU cells
[U cells are there and they actually
um. It's assumed the workers are
ritium that's released from the IU
ker dose would be much lower.

brker dose is calculated to be 2.4
at the site boundary was calculated
millirem from the event.

R SKILLMAN: Eric, I'd like to ask
the beginning of this presentation,
the bubble tight isolation dampers
1. It is identified in almost every
the capability of this prospective
iltical feature in the safety of this
estion is this, is there hardware

that will meet the functional
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more than that.
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essential and the
you to make the

the public exposy

available right 1

It's from a vendory

I don't know wheth

grade facility or

But,
tight of any di
becomes a real g
seals. It has
valves -- the d
mounted, what th

what the time fun

So, 1
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rements that you are anticipating

11 need to fulfill?

=

IN ABEL: We haven't selected bubble

m my knowledge. Yes, from talking

eers and looking for myself, these
components.
R SKILLMAN: Well, I was looking for
I would think that there would be
ithin the SHINE organization that
e quality requirements that are
bubble tight capability that allows
issumptions, particularly regarding
re, that you know that hardware is
low and it's mighty good hardware.
that is known to be able to supply,
ier it's a hospital type or a nuclear
| you know.

when vyou're talking about bubble
flow leakage

ameter, ensuring no

hallenge. It has to do with the
to do with the way in which the
closed,

ampers are how they are

D

g@ir operators are designed to do,
ction is.
t is not an easy task to get very,
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tracking this har

Thank

MR. V|

MEMBE
the irradiation
Tritium being hyd

The £
the inside and a
nothing to do th
goes from high co

MR. V|

MEMBE
assuming the p
double-walled, bu

MR.
yet.

MEMBE
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than a ferritic 1
bit careful about
small as it is,
the system.
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IVAC dampers. So, I'm curious who's
Ht's for a different discussion, but

dware down is a major task.

you.

AN ABEL: Thanks.

R BALLINGER: We tend to focus on
issues related to the tritium.

rogen, in effect, or like hydrogen.

@ct that you have a low pressure on
high pressure on the outside has
¢ diffusion rate of tritium which
mcentration to low concentration.
AN ABEL: Yes.

H BALLINGER: And so, and I'm
stuff is, you

iping and say,

0 also austenitic? Stainless steel?

/AN ABEL: Yes, 1it's not selected

R BALLINGER: Well, the diffusivity
Inless steel is 10 to the third lower
naterial. So, I would be a little

tritium release in the long-term,

Jjust by literally migration through

AN ABEL: Yes.
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MEMBE
replaces hydrogen
humans and cells {
don't work.

So, 1
there's no issue
combined in, you

So,
concentrations wi
or later, if you'i

materials or othg

austenitic, then
MR. V|
MEMBE
MR. V

points. The low

for detecting rel

MEMBE

—

MR.
tritium, not to p
The
space between thsd
and it's swept so
of that inner pip

captured by the ¢
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H BALLINGER: Because tritium

in water. Water gets absorbed by

hat have tritium instead of hydrogen

t's an MSTD for D2 deuterium says
except if it's ingested or if it's
know, with oxygen.

T don't know how the tritium
11 be over the long-term, but sooner
e not careful and you have ferritic
lr kinds of materials that are not
that tritium will diffuse.

AN ABEL: Yes.

R BALLINGER: Yes.

AN ABEL: I'll just make a couple
pressure there is a safety feature
kases and preventing --

R BALLINGER: Okay.
VAN ABEL: -—- a 1large egress of
revent diffusion.

are double-jacket and those
| jacket goes back to the glovebox
that the tritium that diffuses out

¢ will be swept in the glovebox and

lovebox cleanup system.
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purification syst

MEMBE
people, yes.

MR.
have.

ACTIN
going to be half

Why g

take a break now,
on.

(Wher
went off the reco
p.m.)

ACTIN
order.

All 1
the irradiation f{

NRC performed. A

MR. L
Staudenmeier. i
with -- Is that

I'm

Office of Researc
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we're working with Savannah River
ing a lot of our work on the tritium
em .

R BALLINGER:

They're the right

AN ABEL: All right, that's all I

Gt CHAIRMAN BLEY: You're probably

an hour, forty-five minutes?
ilon't we take a break now? We'll

rome back at 3:15 and we'll continue

eupon, the above-entitled matter

rd at 3:00 p.m. and resumed at 3:18

G CHAIRMAN BLEY: We'll come to

ight, I think we're ready to go to
rcility accident analysis that the
md our friend will address that.

I'm Joe

MNCH: All right, thank you.

\lso present today is Mike Salay

etter? Okay.

lloe Staudenmeier. I work 1in the

1. I also have some people that did
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answer some sourdg

And Sami Sherbinij

He's not here but

1s with us here i

The 4
purpose of that]
accident scenarigd

range of events
facility for the

Ident
safety systems arg
the design of the

Ident
needed for preve
accidents;

And e
operations and a {
limits through te

Regul

regulatory requin

CFR 50.35 for 1

acceptance criter
that was the

build we were usi
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bW with me. Mike Salay is here to

e term questions, 1f any come up.
| did the dose calculation review.
pne of his colleagues, Tony Huffert,
f any questions come up about that.
iiccident analysis, what I see the

identify and analyze postulated
s that are representative of the
that are possible in an operating
purpose of a construction permit;
1fy and analyze challenges to the
d the defense-in-depth features of
accident scenarios;

1fy design features and procedures

mtion and mitigation of potential

stablish safety limits for facility
Jechnical basis for control of those
chnical specifications.

atory basis and acceptance criteria,
ements 10 CFR 50.34,

for PSAR, 10

ssuance of construction permits,

ia, NUREG-1537, and the ISG Part 2,

ng.
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the SHINE facilit
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reactor vendor th
Decided not to. 1
they were both 4
that as guidance.
SHINE that are ng
would be separate

There
analysis of
identification o
doses.

We t
section-by-sectio
presented in the
things in other ch
of system structy
the wventilation g
this review of th
where things were
information.

This
The irradiation ul

accelerator-drive
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L

HG wasn't specifically developed for
. What we had in mind when we were
was actually a critical solution
at was going to come in with that.
Hut it was somewhat applicable since
Jueous systems that we were using
There are some unique features of
t part of the critical reactor and
| like the accelerator.

identification and

was a review,

possible accident scenarios,

i source term and calculation of

ried to do a thorough complete

il evaluation of the material
PSAR and tried to compare that to
apters of the PSAR, like definitions
res and components. For instance,
ystem was part, has connections to
¢ accident analysis. Answered RAIs

not clear to try to get additional

13a is for the irradiation facility.
Nit configuration, the SHINE IUs are

m and sub-critical. The target
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solution vessel i
water pool and 1q¢
driver assembly.
The ¢
separate concretq
assembly of this
MEMBE
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you state that ths
nitrogen gas thrg
true.

MR. S

error I saw in th

some earlier disq

inert atmospheres
in the --

MEMBE
any of the accide

MR. S
more inert withou
nitrogen.

MEMBE
concerned about.

MR. S

think it will aff
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5 submerged in a fairly deep 1light

cated directly beneath the neutron

ff-gas treatment system was 1in a

N chamber that's within the main

Irradiation Facility.
R STETKAR: I don't think it makes
mention anything, but in the SER
ol of f-gas sedtutien system circulates

igh the TSV. I don't think that's

TAUDENMEIER: No, it isn't. It's an

¢ last ACRS meeting. I think I had
ussions. I think we talked about
and it wasn't specifically stated
R STETKAR: I don't think it affects
mt analysis or your conclusions.

TAUDENMEIER: So I mean it's a little
t the oxygen in there,

if it's pure

H STETKAR: That's what I was

JAUDENMEIER: —-— are there. I don't

kct any —-- the accident analysis.
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Revie
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MHA that bounds a
SHINE, it's an in
into the pool bu
being there and
storing the relea
MEMBE
around this issuq
came up because

definitive statem

has considered th

critical accident

that's, that's of
it's all critical

So I

248

$  where there are significant
mtories: the neutron driver and
ion system. There's tritium. The

vessel and dump tank contain the
i solution. The gas management
n noble gases and iodine, and the
adsorber 1in there can also have
1n that.

wing accident scenarios. SHINE had
et of generic and facility-specific
considered. And then proposed an
11 accidents. MHA, as described by
stantaneous dump of target solution
t no credit is given for the pool
retaining any fission products or
se of any fission products.

R STETKAR: We've kind of danced
H, and I wanted to wait until you
the Staff in the SER makes a very
ent. You state that "The Applicant
¢ consequences to the public of all

s at the reactor facility." Now

fl accident because it says "all" and

1 like you to explain a little bit
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more so that we

accidents

asserted this. They didn't assert that.

in the SER, whi
public's going to
they've done a cq
So what's critic
they evaluated t}
that statement?

MR.

Ida)

statement that is
why I would chang
MEMBE
change it to but
read an NRC Staf
very definitive tg
level in the comp
see that myself.
MR. S
always come up w
accident they eva
some big explosi
material up into
MEMBE

it as credible.

that afre
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understand how they considered all

critical. Because Staff has

The Staff

bl

dth is a public document that the

read. And the Staff is saying that
mplete assessment. It's critical.
a[17? And how are you assured that
¥em all because the Staff has made
TAUDENMETER:

Okay, that's maybe a

saying more than it should. That's

Fany
Ay

it to maybe representative set.
R STETKAR: I don't know what you'd
if I'm a member of the public and I
fl safety evaluation that uses this
frm on what is a very high confidence
leteness of you review, and I don't
TAUDENMEIER: Okay. I mean you can
ilth something more severe than the
there's

luated. You could say, oh,

bn that disperses up, TSV's full
Tthe atmosphere at once.
R STETKAR: But you'wve characterized

I'm questioning whether they've
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MR.
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events in the fad
thing that you th
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control and prote
unidentified spur
will happen becay
it? That's one.
MR. S
MEMBE
rooms causing hig
said cabinets. 1
know, I can list
I don't even know
MR.
question is are f
the MHA or not?

MEMBE

HTAUDENMETIER:
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mgs that are even credible.

STAUDENMEIER: Well, there's an
f sequences that are credible. I
categories that seem to be possible
ility, so. Is there some specific
ink —--

R STETKAR: Yeah.

STAUDENMEIER: -— hasn't been
ble.
R STETKAR: What's a chilled water

of ventilation causing all of the
¢ction cabinets to overheat, causing

ious signals that I don't know what

IIse I haven't seen anybody analyze

TAUDENMEIER: Okay.

R STETKAR: Factors in one of the
Ih temperature and smoke problems in
[(hat's another. I mean I can, you
il bunch off the top of my head. And
much about the facility.
Yeah. I guess the

he consequences of that bounded by
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e're talking about risk, which is
e're talking about.

FAUDENMEIER: Yeah. But I mean to
vjou have to disperse the radioactive
Nink those things that you mentioned
$e breach of boundary and loss of

But maybe there's some way to do

down there eventually and see what

t CHAIRMAN BLEY: It's really hard to
ok .

TAUDENMETIER: Yeah.

¢ CHAIRMAN BLEY: It 1is. And the
ned,

when you get control systems

ything, open valves, close valves,

op things, vyou know, what's the

MEMBE
a lot of food for
back and think aj
this is a constru

said that they n

final, in the FSA|
On t
conclusion at t}

R Mr. ADAMS: I think you've given us

thought here and we're going to go

jout that. My whole point is that

ftion permit. And Staff already has

eed to beef up some stuff in the

he other hand, making a safety

Nis stage that they've evaluated
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everything, and t
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he Staff agrees with it, is a very,

llatory statement, statement to the

R STETKAR: Agreed.

MEMBE
thing I'm challer
specific scenariq
evaluated, and th
those scenarios.
been evaluated.

MR. T
would need to Db
reflect the —--

MEMBE
pretty careful i
sweeping statemer
they're pretty c3
place that I could
statement is made

MEMBE
you are going to
want to do that.
fact have done an

MR. L

MEMBE

R Mr. ADAMS: And that's the only

Wging. I'm not trying to identify
s that may or may not have been

H frequency, all the consequences of

I guarantee you some things haven't

YNCH: I agree with you. That one
¢ adjusted to more appropriately
R STETKAR: Because it is, they are

n the PSAR 1is looking for those
Ws about all and everything, and
ireful in the PSAR. It's the only

find that that absolutely inclusive

R SCHULTZ: Sets a precedent for what

do next. And you don't, you don't
It's best to describe what you in
d what you have to do.

YNCH: Understood, yes.
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more meetings and then we'll have a
eeting and we'll write a letter.
fthing that reflects what I think you
might change this," or something
5t the PSAR that we should reflect
or the letter?

MNCH: We are working on updating the
R REMPE: Oh, the SER.
MNCH: Yes. You will have an updated
er.

R REMPE: Okay, thank you.
TAUDENMETER: Yeah,

there's actually

this chapter that need to be done

R REMPE: Thank you.
AVRILAS: This is Mirela Gavrilas of
pwe the committee I think 31 days

ommittee meeting the documentation

it meeting. That's when vyou'll
R REMPE: Okay.
AVRILAS: -- a final draft.
R REMPE: Thank you.
STAUDENMEIER: Design
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F that impact accidents. Facility
ensity, low total power and low
s a large passive heat sink to

And no large thermodynamic to
large energetic release that could
reactor.
se pathways. It's a fairly simple
§ to liquid and gas spaces in the
were considered. Once you dump it
fion unit there's pathways to RVZ1l
filtered wventilation

system and

tion dampers close the regular
rm  pathway after a high radiation
mly leakage pathways.

are filters in that wventilation

it no credit has been given for in

ations. No credit for iodine
e pool. And release to the
| RVZ1 is through a filtered
m. And there's no filter on the

gases or tritium.
calculations for workers 1in the

s a worker evacuation time that was

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

assumed that will
design and proce
evaluated.

I th
they think there'’
into that assumed

There
at the site bound
closest residence
limits: 5 rems fdg
doses.

And
accidents I mean
but the public do
limits.

The

Operating FSAR.

to need to be dor

demonstrated pr
integrity after
detonation. And

below the lower f
There
was discussed be

cooling system cdg

gome of the worker doses

255

have to be verified with the final

dures for evacuation and pathways

iInk SHINE mentioned that there's,

s quite a bit of conservatism built
evacuation time.

s doses for members of the public
dry and members of the public at the
It uses 10 CFR Part 20 for dose

r workers and 0.1 rem for off-site

for the
are a considerable fraction of 5,
ses are way below the off-site dose
review areas deferred to the
Some other analyses that are going
ie: the licensee in the PSAR having
iimary boundary

pressure system

a hydrogen deflagration or
due to failure of keeping the TOGS
lammability limit.
is another thing, the TOGS I think
that radioisotope processing

flore,

bls all the TOG systems. We had a
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you lose that will the TOG system
or will after some time if you lose
L1 it cause a release, turning one
b another event where you have the
8 to come back with an analysis or
t the TOG system could survive loss
vstem for the operating license.

or the doses, SHINE has committed to

tilge—dependent doses and pathways for

T
T

C.

mgs and conclusions. Believe the
osed and analyzed a set of accidents
toresentative of the possible range
v happen in an operating facility.
lhalyzed set of accidents provides
challenges to the safety system and
features of the facility. And as

d, there are mitigation features,

&d personnel actions that can help

25

proposed features of design,

jineered safety features, keep the

below acceptable limits and

t the workers and public for all

1)
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hing to keep in mind here, a lot of
ions are based on specifications of
trations and filtering efficiencies
ilons. And one thing we've discussed
iese are really specifications that
is going to have to meet. I think

jp before you're going to have to

T meet these release fractions like

ISR
TTIoo

+ 7
o C

these Te—ty
either HEPA fildt
actually meet th
safety analysis.
So ba
the ©proposed p1
engineered calcul
show that the ¢
safety features,
public. And
requirements of
they've proposeg
representative ac
They'
for all the parts
they

can procure

assumptions or el

bubble-tight dampers or filters,
@rs or charcoal filters that can
e assumed specifications for the

sed on all of that we conclude that

eliminary accident analysis and

ated —-- the calculated consequences
lesign,

including the engineering

ndequately protect workers and the

accordingly, they've met the
-— for construction permits that
o and analyzed of set of

cidents.

re allowed to not have final design
but they do have to consider that
that meet of these

® parts some

se they're going to have to change

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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 design and an
requirements for

parts are designeq

for power reactor

to that. I'm su
with all the des
prescriptive than
they can still be
have to -- just t
forward with that

And 4
is research being

of the national 1

They

features or things

And we think the {
without undue rifg

public.
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@lysis. This is similar to Part 52

standardized designs. Not all the
il when you give final design approval
s under Part 52. So it's similar
rte you're familiar with that since
ilgn approvals. It's actually less
Part 52 is in terms of that because
doing research on systems and don't
hat they have to have an idea to go
and do additional research.

$ they said, they are doing, there
done in some of the areas by some
@bs. And that's still ongoing.
have identified to wuse safety
that are still ongoing in research.

roposed facility can be constructed

k to the health and safety of the

westions?

one thing. We t
Part 20 there is
there's also in 1§
a 500 limit, whi

we've used that

R Mr. ADAMS: I'd like to add just

41k about the does limits. And in
the public dose limit of 100. But
art 20 under certain circumstances
h was the old Part 20 limit. And

before for accident analysis on
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research reactors

SO, ¥
when we, vyou kng
millirem number f
you know, consi
design is at and
is, there is som|
available there a
finalized.

ACTIN
members?

MEMBE
is just educating
the pretty strong
the beginning, by
staff concludes
that they're prop
the features.

And
actually go thro
cases and you spof
analyses? Have |
on at Oak Ridge
aren't 1

reports

concluded, yeah,

o what
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when we were over 100.

pu know, if at the end of the day

w, analyze everything, if the 17

nom the MHA does hold there is some,

derable margin between where the

vhere the 500 limit 1s at. So there

¢, you know, there is some margin

o

$ the design moves forward and gets

Gt CHAIRMAN BLEY: Anything from the

R REMPE: Yeah. Again a lot of this
| me. But I mean John pointed out
statement or a strong statement at
Ht at the end of this graphic the
rhat the potential specifications
dsed to be adequate for operation of
I want to know, did you
wgh their calculations on certain
checked it? Did you do independent

ou looked at the many stuff going

Al

And Argonne, even though the final

Hp, aren't available, but you've

1he approaches that they've taken is
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the appropriate glcale and duration and things like

that? How much,
then do you pla
independent metho
they come in for
MR. S
independent evall
operating license
MEMBE
validated, or ve
steps or the funci
at this point?
MR. S
things that they'y
using for like gd
some Argonne test
reviewed some of
and had on confer
The (
all. I'm not a m
MEMBE
MR. S
structures and
I don't

design.

the Oak Ridge stu

how deep in the weeds are you and
1 to get deeper 1in the weeds of
ds for evaluations of the work when
the FSAR?

TAUDENMEIER: We're going to do some

ations when they come in for the

i ves.
R REMPE: So basically you've not
nified I should use, the separate

fions to say those are adequate even

TAUDENMEIER: I mean in terms of some
e done, we've looked at what they're
s generation assumptions. There's
s going on looking at that. I've
the papers that they've published
gences.

ak Ridge work I haven't looked at
aterials person.

R REMPE: But other staff has?
TAUDENMEIER: That would be under the
components people. I'm reactor
think anybody though has looked at
tf, but.
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MR.
speak to this, |
working, we did w|
were looking at g

SHINE to submit c

MR. S

MR.
releases and Chaj
calculations.

MR.

looked at some of
MR. H
work with Sami S
Yes, not only {
contractors took
calculations. Wsg
with nothing but
values were by co
And w|
the final calcula
it comes to s
calculations. Sp
coefficients, mak
values that they

defensible, the r

HTAUDENMEIER: Yes.
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LYNCH: Maybe your colleagues can
ut I did know that when we were
ork with some of our reviewers that
Hffluent releases. And we did ask
@lcula -- their calculations --

TAUDENMETER: Yes.
LYNCH: -—- for

those effluent

ter 13. So we did look at those
Sami Sherbini
the dose calculations, so.

JFFERT: Hi. I'm Tony Huffert. I
lerbini in the Office of Research.
fthe NRC Dbut also those seasoned
@ look at the output from the SHINE
saw that there's a 10-page output
numbers to make sure that what the
lumn made sense.

hat we've asked for SHINE to do for
tions is to sharpen the pencil when
ome of the radiation dosimetry
ecifically, updating to ICRP-72 dose
1ng sure that some of the parameter

selected for the calculations are

espirable fraction in particular we
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asked about. AT
related to chi
partitioning of d
important for tho
And S
back to us with
consider it accep
this time, what t
MEMBE
summarize then, Y
looked at what 4
analyzed, and if
work efficiently
the new dose ICRP
requirements and

validated it?

MR.

==

radiation dosimef
expertise. What
term generation a
we -- I was not i

MEMBE
Staff reported wi

has to, somebody

at this and they
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d there's a 1list of other things

over g, d over g, some of the
ilfferent iodine issues that would be
se calculations.

HINE has agreed that they will come
H laundry list of changes. And we
dable for the construction permit at
hey've done so far.

I REMPE : So then to kind of
asically you believe the Staff has
hey've done for the cases they've
they can verify that the filters
and everything like that, and that
accepts, you'd feel happy with the
Hssumptions they've made if they can
fUFFERT: I can only speak to the
ry calculations because that's my
leads up to that as far as the source
fsumptions, that's another part that
nvolved in.

R REMPE: Right. Well, I realize
Hh a little pause, but again, the SE
igs to say, yes, the Staff has looked

feel comfortable with it. Again,
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you may pick a di

that, you know, -
MR. L
MEMBE
to today. But f

feel comfortable
MR. L
as I was saying,
they're saying tHh
looking for reled
our comfort comes
MR. S
accident similar
account more red
actions and the
the MHA accident
MEMBE
exchanges give m;s
read in the SE df
how much review ¥
maybe it's just I
something, but I
MR. L
MR. S

I mean Mike Sala
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fferent scenario or something like

YNCH: Yes.
R REMPE: -- from what I've listened
0r the MHA that they've picked you

with it?
MNCH: Yes. Some of that's based on,
the margin that we have with what
eir release here is marginable but
iIse on spec. That's where some of
from.
TAUDENMEIER: Yeah, there's also an
to the MHA where they did take into
listic assumptions and mitigative
doses are significantly below what
lists.

some of the RAI

R REMPE: Again,

8 some comfort level. But what I
dn't really get into that level of
Mas really done by the Staff. And
didn't read it carefully enough or
just didn't get that impression.
YNCH: We can make sure to clarify.

TAUDENMEIER: Yeah, and source term,

¥y 1s over here if he wants to say
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anything.
MR.
Yeah, we did look
And mostly they az
so if you start
the water, okay,
work as specifie
been through theg
release that they
MEMBE
MR. S
MEMBE
we're going to be
MR. S

our own reactor bg

we're looking at

like that, for in
MEMBE
their release o

retained, and by 4

is that correct?

MR. S
MEMBE
MR. S

the source term.
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ALAY: Hi. This 1is Mike

\JJ

Salay.
over the source term calculations.
e specifications for filters. Yes,
with the release calculations from
in solution then if their filters
l and everything,

yes, then you've

calc, vyes, 1t comes out with a
accept.
R REMPE: Okay. Thank you.
TAUDENMEIER: Yeah, and for that --
R POWERS: Where are the accidents

doing?

TAUDENMEIER: We started looking at
Hcause it's the type of calculations
| the activity insertions, things
dependent analysis.

R POWERS: Where are they getting

i the noble gases that are not

issumption they don't retain iodine,

TAUDENMEIER: Yes.
R POWERS: What else do they release?
TAUDENMEIER: There's a list of all

Yeah, I couldn't --
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MEMBE
release, is th
entrainment or 1
release?

MR.
contrived release

MEMBE
term. Makes it
non-physical sour

MR. S
look at some
mechanisms. And
to find that therg
they're seeing.

MEMBE

protected system.

the care and feed
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R POWERS: But the mechanism for that

@t primarily, what, a droplet

1]

4 it Jjust imagined because it's a

QTAUDENMEIER: It's, vyeah, Jjust a

| non-mechanism specific.

R POWERS: So non-physical source
awful hard to design if it's a

ce term.
TAUDENMEIER: I mean we're going to

more physical release, release
I think when we do that we're going

's significant conservatism in what
R POWERS: It's a HEPA filter

And so your focus then depends on

ing of HEPAs.

MEMB
like that become
feeding of the fi

MEMBE

it is, do they ha

MEMPT
g o marp g 1 s )

R Mr.

ADAMS: And design features
many tech specs on the care and
lters.

R POWERS: Yes. I mean that's all

ve leakage --

® Mr.

is the charcoals

testing on that o

ADAMS: Leakage 1is, you know,

can still absorb iodine. You know,

m a regular basis.
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R POWERS: Right.

MEMB
play a big role i
analysis.

MEMBE
is never going to
to work on the g
obnoxious things

MR. S
one thing the dosg
are bigger than t

MEMBE

ACTIN
the committee?

(No r

ACTIN
for the next topi

MR.
specifications.
discussing that.

In adg
has identified th
likely Dbe the g
accordance with 1

written using the

R Mr.

ADAMS: Yeah, those filters

n the assumptions that go into the
R POWERS:

Right. And the loading

be very big here. More problematic
rocess facility. Because you get
coming out.

TAUDENMEIER: Yes, and I guess, yeah,
es from the process, the accidents
lhe radiation facility accidents.

R POWERS: Right.

Gt CHAIRMAN BLEY: Anything else from

ksponse.)

( CHAIRMAN BLEY: I guess we're ready

HENNESSY: Next up 1s technical

I'm Bill Hennessy and I will be

cordance with 10 CFR 50.34, SHINE

N variables and conditions that will

ubjects of our tech specs. In

JWUREG-1537, our tech specs will be

guidance of the ANSI Standard 15.1,
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development of te

Our g
requirements spe
complete set wil
license applicati

Withi
safety limits. T
likely subjects q
TSD power, uraniu
quantities of ra
safety system
identified TSD (g
neutron flux high
high range.

MEMBE
three, and
settings? Becaus
protection system

only those three?

MR. §

examples of the ty

in limiting safq

right, there are

have set points a

those that were A

only
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th specs for research reactors.
ech specs will meet the regulatory
and the

fified in 10 CFR 50.36,

Il be submitted with the operating

ya
o]

m our tech specs we will specify
ne variables and conditions that are
f our safety limits right now are
m concentration and enrichment, and
lioactive materials,

and limiting

sjettings which right now we've

bvered gas and concentration and

| both in the source range and the

R STETKAR: How did you settle on the

three, limiting safety system

¢ there are many other inputs to the

L

4, for example. Why those three and

IENNESSY: The ANSI standards gives

pes of things that would be included
ity system settings. And vyou're
many protective systems which will
md so forth. So we tried to choose

imilar to those that were provided
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in the ANSI standard as examples.

MEMBEH
with the ANSI staf
MR. H
safety limits as

a unique system g

Al

examples given in

MEMBERH
have a limiting
protection systen
temperatures or 1§

MR. HRE
on there.

MEMBEH

how do I know thajt

have the requirerm
have an LCO if 1if
it's inoperable?
MR. H
select

that were

continuing to evall

go on.

MEMBEH
know, as I was ggd
specs, why aren'ft

STETKAR: Okay, I'm not familiar

1dard, so.

ENNESSY: The same 1is try with the

well. We tried, you know, we have

iInd we tried to fit that into the
the standard.

STETKAR: So, for example, I don't

safety system setting for any

I input parameters such as PCLS

rvels or.

INNESSY: No. But we will have LCOs

STETKAR: You have LCOs. But, but

the setpoints are that, that they
ent for a setting? I mean I can
's inoperable but how do I know if
ENNESSY :

Well, these are the ones

ed right now. And we will Dbe

uate those and refine the set as we

STETKAR: Because I had a few, you
ing through the lists in the tech

these things in here? Your LCOs

NEAL R. GROSS

COUR

(202) 234-4433

WASHINGTON, D.C. 20005-3701

T REPORTERS AND TRANSCRIBERS
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

seem more comprel
and forth along 1t
sure that indeed
provide the safet
some range.
MR. H
MEMBE
ask it now whils
in -- not to get
you going to talk
presentation -- j
that was 14.a.
14b
particular, it s
material outside
safety limits ars
prevention based
Program and also
also.
Radioisotope Prod
the ISA to derive
For ¢
mention of using
system parameters

why the differend

Similarly
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nensive because also bouncing back
ne LCOs. But I would want to make
the parameter that's supposed to

v function is verified to be within

ENNESSY: Was there other questions?

R STETKAR: Yeah. I might as well

I'm on a roll. Also statements
into this 14a versus 14b stuff, are

about -- I haven't looked in your

jou're not talking about the stuff

n your PSAR talks about things in
iys for irradiated special nuclear
of the product solution vessel,
provided for criticality accident
on the Nuclear Criticality Safety
from the Integrated Safety Analysis
for LCOs for stuff out in the
Uction Facility it says going to use
LCOs for things out there.

he irradiation facility there's no
the ISA for either limiting safety
or LCOs.

So I'm curious about why,

e? Why are you using the ISA out
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out there that
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Npe Production Facility for things

jre related to safety and not in

the Radiedisetep
And
typically not qud
derive things 1lik
confirmed? You
something out of
risk likelihood
while it's out of
That'
what I'm trying
used in part of
technical specifi
how are you actua
MR. H
misstated a 1littl
safety analysis a
all the wvariable
specs, including
MEMBE
MR. H
was the second pa
MEMBE

are you actually

==

+on Irradiation Facility?

secondly, Dbecause the ISAs are

intitative, how do you use them to

U

# LCOs which typically are, are risk
Know, the duration that I can have
service depends on the incremental

0f an accident that requires that

service.

22

a long qguestion. But basically
Ho get at is why is the ISA being
dhe tech -- to support part of the
cations, and only part of it, and
11y going to use it?

ENNESSY: I think that that might be
e bit. We used the -- it was one

nd 1t's the ISA. So the ISA derives

o

s that are proposed for the tech
the IF.

R STETKAR: Okay.

ENNESSY: And with regard to -- what
rt?
R STETKAR: The second part is how

going to use it? I can understand
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how you might ide
But in the senss
safety system set
list. The second
deriving LCOs, in
operation, allowe
How do you use
quantitative?

MR.
the -- well, the (¢
to the safety rel
that are necessaj
And those are th
forth, equipment
the result of thg
specs.

MEMBE
a list. I don't

I have a TOGS blo

MR.

action statementsg

thing, we'll havse

Looking at eacHh

requirements of 4

of those wvariabl
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mtify parameters that are employed.
ol of completeness of the limiting
ting or parameters that are in that
| the second part is though, you're
other words limiting conditions for
d outage times and things like that.
it's not

the ISA to do that if

ENNESSY: Well, the ISA provides
riginally the IROFS then converting
rted. So it provides those things
ly to perform the safety function.
¢ variables and conditions and so
dthat ended up in the tech specs. So
ISA reflects directly on the tech
R STETKAR: That's okay for getting
understand how you -- how long can
wer out of service?

action

HENNESSY: For conditions,

, surveillances and that sort of
to develop that as we go through.
the,

, each of yeah, for the

mission time or whatever, for each

D

s and make a determination about
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allowed out-of-seg
not be able to prg
like the TOGS Dbl
know that yet but
MEMBE
have to see 1in t
work through this
MR. H
MEMBE
MR. H
have a list.
MEMBE
say the ISA has it
been used to calc
MR. H
MEMBE
the Irradiation F
MR. H
MEMBE
because when I 10
the ISA there. A
up in different p
MR. H
to the accident a

MEMBE
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rvice time. It may be that we may

ceed with the process if a component

A

ower 1is out of service. We don't
I suspect that will be the case.
R STETKAR: Okay. I guess we'll just

ne final version how you actually

ENNESSY: Right.

R STETKAR: Okay.

T

HNNESSY: Right now, you're right, we

R STETKAR: Okay. Okay. But vyou
| fact, information from the ISA has
wlate tech spec list --

FENNESSY: Yes.

R STETKAR: -- and all of that for
@acility.

ENNESSY: That's correct.

It STETKAR: I was Jjust curious
dked in l4a there was no mention of
md suddenly in 14b it starts to pop
laces.
ENNESSY: It actually references you
malysis in Chapter 13.

R STETKAR: It does.
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MR. H

MEMBE

MR. H

MEMBE
thank you.

MEMBE
but I Jjust want
there no mention
with the red oil]
monitored? Aren
requirements abol
concentrations an
consideration? A

It's
points you back t

MR.
identified as an

MR. H
that we may end
tech specs.

MEMBE
if you want to ma
get that list nexf

like it would be

that table.
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ENNESSY: Which 1s based on —--
R STETKAR: The ISA.
HENNESSY: -— the ISA.

R STETKAR: Okay. Okay. All right,

R REMPE: I think John asked this,
Lo make sure. Why are -- why is
about what we talked about earlier
event and those parameters being
t there going to be some sort of
it temperatures and pressures and
d things like that in there for that
m I missing that?
the 14b situation. But 14b kind of
® a list in 1l4a.
JOSTEDIO: WE don't have red oil

accident.

T

HNNESSY: No, but it's, it's possible

p with some of those controls as

R REMPE: I would think you'd want to
intain margin. Like we're going to
| time we meet and stuff. And seems

something that should be added to
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ACTIN
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think you'll havdg
think that there
we don't get int
would be worse th
at, events.

MR. H

several slides ar

been provided. T
PSAR. For exampl
would be looking
them. They'd hay
that we'd have.

Venti

including the dai

have LCOs on emexn

have LCOs on.

We 1
features are fes
materials and con
altered or modific
and are not inc
example of that ig

we talk about f
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G CHAIRMAN BLEY: Jim, from what you

t you don't have red oil, you don't
these conditions, so if you don't
bught to be something to make sure
N conditions for that maybe. That
@an these other things we're looking
ENNESSY: Okay, the next, the next
e just examples of LCOs that have
he complete table is provided in the
e, part of the solution parameters
at these different values to define
e LCOs on for the various systems
lation systems, safety related ones
pers and the filters. And you'd

gency power, system operable, we'd

ncluded design features. Design

tures of the facility describing
struction and arrangements which if
dd would significantly affect safety
lluded 1in the other sections. An
site and facility description where

lre-resistant construction of the
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supercells and so
biological shiel
facility's biolog
MEMBE
the -- well, I'1l1l
MR.
required Dby  thq
organization rev
required actions,
We al
written for certa
ANSI standard
facility-specific
ALARA, procuremg
containers, fir
Solvent control i
control, light wa
chemical control.
MEMBE
this also, I knoy
see the final thii
I agree that tecHh
in terms of cong

about things tha

barriers or some 7
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forth, and the production facility

d and the arrangement of the
1cal shield.

R STETKAR: Your -- before we get to
I'll be back.

let you finish.

HENNESSY: Administrative controls

V)

g ANSI standard which includes

iew and audit, radiation safety

reports and records.
$0 have requirements and procedures
There is a list in the

iln programs.

out we've also included some

ones such as criticality safety,

nt needs, transport and waste
g protection, solvent control.
5 one related to red oil. Tritium

ter coolant activity monitoring and
R STETKAR: A couple things. And
vy it's a work in progress so we'll
g when we see the final thing. And
specs are a work in progress. So
truction permit we're not talking
1 are going to affect concrete or

netal designs of systems. These are
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administrative comtrols.

There
limits on what
requirements. YQ

RVZ2 which are di
systems that are
that contain pote
but I'm talking @
mentioned earlier
environment, nothf

anything.

There

generator, and [T

non-safety
according to the
service infinitg
difference. On t
offset power with
I lose everything

So I

there to some exf

about operability

relatg

s nothing in there that has any

I'll call environmental control

u mentioned ventilation, so RVZ1,
rectly associated with wventilation
radiocactive connected to systems
ntial high radiation areas. But,
ibout environmental controls, some
Nothing on the main control room
lng on room cooling requirements or

s nothing on the standby diesel

know vyou, vyou say that it's
Jo But in principle I guess
textbooks I can have it out of

1y and it doesn't make any

he other hand, if I get a loss of
duration of longer than two hours
in the plant right now.

m curious why the diesel isn't in
ent. Nor do you mention anything

of fire protection, water supply

ctors, facility fire pumps, which
fety related but in many other
types of things are controlled,
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system, fire detg
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facilities those
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reliability is c
work in progress.
MR. H
MEMBE
So those things
they aren't addre
MR.
facilities to see
ACTIN
as to why since
started some --
examples, wouldn'
the list of what
backed up and sai
to support these
that you're looki
every parameter.
that you can supgp

And some structur

it's the way I wo

MR. H
it. And I did
parameters or Va3

those that were pi

The standard usesq
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dintrolled. So, as I said, it's a

ENNESSY: It's a work in progress.

R STETKAR: It's a work in progress.

jlust sort of Jjumped out at me that

ssed and.

COSTEDIO: We'll Dbenchmark other
how they've incorporated them.

t CHAIRMAN BLEY: I'm almost curious
this is unique you wouldn't have

started from the ANSI standard
T have started from something like
makes them safety-related and then
@ what are all the things that need
functions, and make that the set
ng at. And it doesn't have to be
You have to have enough things so
ort all of these safety functions.

ed way to go at it would seem -- or

wld have approached it.

ENNESSY: Well, that is how we did
n't mean to imply that the only
riables that we've 1included were

fovided as examples in the standard.

content and format. We used the
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results of our 1
down those exampl
from.
ACTIN
the ANSI standard
MR. H
did with the ANSI
the right bin wit
MEMBE
taking so far woul
that are safety r
MR. H
MEMBE
tendency to try f{
specification.
facility which ha
our purposes you
specifications t
what's important
safety, important
which is importan
facility. Take a
the future and it

CHAPTER 14

MR.
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ntegrated safety assessment to lay

I

is 1in here. That's where these come

t CHAIRMAN BLEY: Okay. It is from

FNNESSY: We did, I'm sorry, all we
standard was try to put them into
hin the tech specs.

R SCHULTZ: But the approach you're
d in fact identify then those things
elated?

ENNESSY: That's correct.

R SCHULTZ: And sometimes there's a
o minimize what's in the technical

And vyet, for a new and different

o

$ got somewhat different bases, for
may want to take advantage of the

0 capture more information about

to the facility, important to

to operation, important to all of
H to the safety and operation of the
dvantage of that to document it for
would become important in operation.
STAFF PRESENTATION

LYNCH: All

right. Technical
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specifications.
SO W
specifications, a

evaluating those

regulations is t

chapters and id

probable subjects

specifications.
And o
in terms of wheg

technical specifi
as is written inj
referring to thos
fuel reprocessing

as guidance for w|

And t
15.1 and NUREG-15

All r

MR.
NUREG-1537 -- bag

for the SHINE te
following. It cg
and content guide

conform to the N

including the ISG
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hat we're -- so with technical

4 we've identified, we're not really
right now.

What is required by the

he SHINE has gone through their

lentified those topics that are
of what will be those technical
bo we've taken a look at that.

me thing I wanted to highlight also
n we're actually reviewing their
tations for the production facility,
o our guidance, we will likely be

e, the technical specifications for

1%

facilities that are included 50.36

hat those need to look like.

hen I'd just mention these, ANSI
37 .
1ight. Steve.

MARSCHKE : Based on the
~d on 1537, the area that was used

shnical specifications included the
nforms to the ANSI Standard format
And the technical specifications

IREG-1537 format and content guide,
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The 1
technical specifi

supplemented in

operating charact

use, with the PSA

The t

should be determi
I think that SHI]
they did that in
ISA.

Confi
are complete and
follow the correc
pointed out by J
there are certain
be added to the t
currently 1in thse
complete is still

The 4
point out that ths
for technical sps
Table 14a2-1.
preliminary in
specifications,

insufficient for
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eview procedure was comparing the
rations with the ANSI Standard, as
content

the format and guide,

eristics, site environmental, and
echnical specifications and basis
hed from the analysis in the PSAR.
NE has done that or explained that
their presentation. They used the
rm that the technical specifications
follow the correct format. So they
1 format, that's for sure. What was
dhn in the SHINE presentation that
parameters that may be necessary to
echnical specification list that is
PSAR. So whether or not it's
a question which is open.

valuation findings, usually as we

Hre is a list of proposed parameters

qcifications provided in the PSAR,

And while that gives us some
formation on the technical
we felt that it was really

the Staff to perform a review at
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this particular p

So  ar
conclusion. The
specifications a
specification rev
FSAR.

MR.
clarification I w
we are saying thaj
Staff report to pq
is that insuffici
are the technical
the facility to.
SHINE, vyou've id
will be the subj
Yes, but to reallj

or not we're goin

that to the FSAR.
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oint in time.

ild that's really the gist of the
re are no RAIs on the technical
0 this time. And the technical

iew has really been deferred to the

HYNCH: And I guess one point of

I

int to make there on slide 6 is when

| that table i1s insufficient for the

Nrform a review. What we mean there

1J

Hnt to perform a review saying these
specifications that we would limit
okay,

Yes, we looked and said,

D

gntified the areas that you think

ects of technical specifications.
1 validate whether those are correct

¢ to hold off, we're going to defer

MEMBE
something. We dg
can go back and 1
have a lot of si
reactors. And wqg
over the

year

specifications.

R Mr. ADAMS: And 1if I can add
have some historical documents we
dok at. The irradiation facilities
milarities with ligquid homogeneous
've licensed over a dozen of those
technical

s, including their

$o process here, we will go back and
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see what, you knoy
safety limit LSSS
that, you know, t
heading in the
translation of
specifications is
have here.

But T
long Jjourney hen
historical docume

ACTIN
Anything from the

I've
do first and th
session.
ought to come 1fq
things earlier t
from Staff or frg
time to get them

MS.
Trying to get SHI

ACTIN
those?

MS. B

ACTIN

But bef

282

v, what was considered important for
5, LCOs for those facilities. And
hat gives us some clues as if we're
also the

right direction. And

the IROF's into technical

| you know, one of the challenges we

think we're at the beginning of a
e on these but we do have some
mts to look at that will help us.

& CHAIRMAN BLEY: Very good.
committee?

ot a couple housekeeping things to
en we'll be going 1into a closed
ore that, if there's anything that
rward in the public session from
day, either from the committee or
m the applicant, this would be the

on the record.

L

HANERJEE: There 1s one question.

NE's response to the TSV
Gt CHAIRMAN BLEY: Yes, do we do
ANERJEE: From our point of view.

& CHAIRMAN BLEY: Okay, let's do that
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at this time.

And while they're getting ready,

they're finished
And I think just 1
go around to subg
on the day. We m
the closed sessi
from the committe

Okavy,

MEMBE

clarify something

ACTIN

MR. V|
with SHINE.
clarification. T

about do we consi
facility.

And o
discussion is we
RPF and the IF.
at things that ai
for less, more d
that analysis was

ACTIN

HAZOPS to look af
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when
we'll open up for public comment.
¢ave it on the public record. We'll
ommittee at that time for comments
ilght do a brief one at the end after
dn to see if there's other things
@ members at that time.

Steve?

who's up?

R SCHULTZ: Actually, Eric wants to
t CHAIRMAN BLEY: Okay.
AN ABEL: Hi. This is Eric Van Abel

I just want to add some more

Hl

here was a question asked earlier

der partial failures at all in the

ne thing I should have added in that
@id the HAZOPS analysis in both the
And in the HAZOPS process you look
le not absolute. You look at more
bpmposition, less composition. So
performed.

Gt CHAIRMAN BLEY: Did you extend the

electrical and control systems at
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all?
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MR.

phase. Looking a

ACTIN

MR. V

the process flow
available at the

MEMBE

MS. H

addressing some (

previous ACRS me

related to a chen

We had a dis
propane-powered

electric

forklifts to elim

keeping them awa

hours per year thq

we are going to rq

electric forklift

We al

releases from r4g
release from a 1

chlorine was not

transported on rj

forkliff
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MWAN ABEL: Not in the preliminary
Tt the —--

G CHAIRMAN BLEY: Just fluid systems.
AN ABEL: We were looking at the PFD,
diagram, because that's what we had
time.

R SCHULTZ: Okay.

I'll be

DILB: I'm Catherine Kolb.

f the comments that we had in the

1J

Hting. The first four slides are

ical hazard analysis in Chapter 2.
forklifts and

russion on the

forklifts. And SHINE will wuse

ts in lieu of propane-powered

ilnate the administrative burden with
vy from the facility, and how many
dy can be in the facility. And that

dvise the PSAR to reflect the use of

25

so had a question about chlorine

ilcars specifically. A chlorine
nilcar was not considered Dbecause
included in the 1list of chemicals

i lways in Rock County provided to
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SHINE by the I
Organization.
Planning and Comm|
They
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included a list
that they addressg
And per Reg Guid
that are transpor
MEMBE

their minds?

MS. K

look at it and reas
program.

ACTIN
from last time,
chemicals?

MS. K

MEMBE
at truck transpor

MS. K

MEMBE
then larger amoun

MS. K

MEMBE
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ock County Emergency Management

They are part of the Emergency
unity Right to Know Act.

are given information from
iicilities and they did not -- they

bf other very hazardous materials
d, but chlorine was not one of them.
¢ 1.78 we only consider materials
ted frequently.

R BALLINGER: What if they change
OLB: We will have to go back and
lIIssess our current corrective action
I don't remember

Gt CHAIRMAN BLEY:

did you look at other hazardous

PLB: Yes.

R STETKAR: They did. They looked

—F
f
.

(PLB: We looked at truck transport.
R STETKAR: Local limited amounts and
ts out on the interstate.

PLB: I-90, yeah.

R STETKAR: Yes. But the question

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

came up of why di
a bunch of stuff &

MS. H
different really

evaluated those b

We al

nitrate specificg
IT reports from t
nitrate was only
urea ammonium O
quantities of so]
they didn't repoi
transportation of
would also be in
UAN 1
MEMBE
MS. K
MEMBE
in that area?
MS. H
the north side of
MEMBE
their garden to s
they've got.

(Laug
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dn't you look at -- they looked at
ut not chlorine. 1It's interesting.

(DLB: Yes, a list of eight or ten

hazardous chemicals. And we had
wt chlorine wasn't one of them.

so had a question about ammonium
L1ly. According to the local Tier
he facilities in the area, ammonium
present as part of a solution of
itrate, UAN. No one reported
lid ammonium nitrate. And because
t quantities, we assumed that the

ammonium nitrate on nearby roads

solution form.

$ non—-flammable and --

R POWERS: Do you have a Home Depot?
(PLB: Pardon?

R POWERS: Do you have a Home Depot

DLB: The closest Home Depot is on
Janesville and so 1s the Menards.
Go there and ask them in

R POWERS:

how you the ammonium nitrate stocks

hter.)
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MS. H
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the word, thank y

it. They might £

know.
MEMBE
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MS. H

quantities of UAN}

at a facility in J
Yeah, a crop sery
in another form.
didn't consider a

Next

We al
related to stand
The regulatory gt
into them. The
1.91 is based on 4
they came to
conservative.

A sS4
Defense and Elg

Research and Deve]

that 1 psi was ths
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(OLB: They didn't report it. And
qm, there is a threshold -- that's
bu —-- for when they need to report
all below that threshold. I don't
It POWERS: An agricultural area
mitrate. That, that will --

(OLB: I mean there are very large

Over 10 million pounds reported
inesville and another one in Beloit.
ices facility. So they use it but
And since it's not flammable we
m explosion permit.

slide.

$0 had a discussion about a margin
Nff which includes some explosion.
lides apparently have margin built
@cceptance criteria from Reg Guide
Department of Defense reports which
dhe conclusion

that 1 psi was

spoarate different Department of

ctric Power Research or Energy

llopment Administration reports found

pressure, all the pressure at which
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So be
the SHINE facility
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withstand pressur
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distances, even wj
a fraction of a n
there is addition
The n
aircraft hazard a
of PSAR Figure 2.
charts from the
airways, the low
radio beacon, a
several miles fr
airway that is al
And {
PSAR rule updates

Next

In ou
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attered. And that non-reinforced
illed at approximately 1.5 to 5.5 psi
structures were the heavily framed
bncrete buildings which surpassed
tause these safety-related areas of
7l will be made of reinforced concrete
esigned, we readily expect them to
4s in excess of 1 psi, which provides
@211 the calculations those standoff
len the apparent margin is, you know,
Wle or, you know, dozen feet, that
@1 margin built into that.

ext five slides are considering our
malysis. This is a updated version
2-2. We used low and high altitude
FAA to construct this Dbecause the
altitude airways converge on the
navigational aid which 1is offset
om the airport. So there is one
most directly over our site.

his figure will be included in the
to revise the figure.

slide.

r aircraft hazard analysis in the
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You d
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average -- not av
standard for DOE
And t
air show impact.
planned at the So
Increases 1in the
craft, which is
they are not bour
small aircraft, 4
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Hd methodology aspects of NUREG-0800
3014-96. To address the discussion
density we performed a confirmatory
1s same methodology, but we for the
crash

jtions we wused the highest

mcluded in the standard. These are
for Brookhaven, Long Island, for
rge military. For Argonne for the
vhich is, as you know, in the Chicago
1 the Nevada Test Site for small
puld you show the next slide please.
in see that we're still within the
1a of leE-6.

And if we replace our

peration with the maximum

krage —-- the maximum that is in the

Y

sites.

hat's, and then the last one is the
There are no air shows currently
wthern Wisconsin Regional Airports.
number of operations for military
bne to be concerned about because
ided by our Challenger 605 limiting
the calculation was done

nose are,

| average which would include, which
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does include past
To co
FAA review and re
of the air space
egress routes to
clearly defined.
to be sterile per
We di
air show with {
specialists. Angd

the SHINE site wH

shows.
Next
In th
MEMBE
slide, how is th

written agreement|]

Or is it 1n the r

MR. (
waiver?

MEMBE

MR. C

MS. K

and they need to

when they grant t
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air shows at the site.

mduct an air show at the airport an
gulatory waiver is required because
that we are in. The ingress and
a confined aerobatic box are also

And an aerobatic box is required

the regulations.

L

gqcussed this issue of a hypothetical
lhe FAA National Aviation Events
they would consider the safety of

len granting waivers for future air

slide.

e ——

H SKILLMAN: Catherine, on that
at agreement codified? Is that a

Is that just a verbal agreement?

kgulation or?

OSTEDIO: You're talking about the
R SKILLMAN: Yes.

(OSTEDIO: It's in 14 CFR.

DLB: They do need to have a waiver

consider the safety of the air show

he waiver. And —-
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MR. C
that we could --
MEMBE
MR. (
listed how it's c
MEMBE
MR. C
MS. K
last
specialists if t

aerobatic box or

egress routes def

plane performing
would be reduced

flight operations

And t

MS. K

ACTIN
committee?

MEMBE
Staff. I asked

the 10 to the mi
that's been appli
memorandum and o

Private Fuel Sto

slide, 1in {f
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(OSTEDIO: Do you have the RAI number
R SKILLMAN: That's fine. Thank you.
DSTEDIO: We did respond to it and
ddified in the RAIs.

R SKILLMAN: Thank you.

(PSTEDIO: Yes.

DLB: And I guess, and this is our
he opinion of the aviation event
le SHINE facility were not in the
within the -- near the ingress or
ined for the military planes, for
aerobatics risk to the facility
similar to the risk due to normal
in the vicinity.

hat is the end of our update.

(PLB: Thank you.
Gt CHAIRMAN BLEY: Anything from the

R STETKAR: Yeah. This is for the

IJ

H question of what's the basis for
nus 6 per year screening criterion

ed for this site. And I was sent a

rder CLI 06-19, In the Matter of

rage, LLC, Independent Spent Fuel
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Storage Installat
September 9, 2005
that.

And I
it. I will rea
ruling compared
standard establi
forgotten what
underground, oh,
operations area,
in conjunction
disposing of
one-in-ten-millio
nuclear power reg
terms of both ¢
accident conseque
a GROA more than

And I
stuff sitting on
storage facility
reactor. To me S
reactor than a coj
it.

So I

has any relevancg
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ion, from the Commission, docketed

| that was apparently the basis for
've read through that. I've studied
j you a quote. "The Commission's
threshold

the one-in-a-million

shed for a GROA," which 1I've

the acronym, it's Dbasically an

so-called geologic repository
la temporary storage area to be used
with a

permanent repository for

spent nuclear fuel, to the
m threshold standard established for
~tors. The decision noted that in
very day operation and potential
rnces, PFS's proposed ISFSI resembles
@ nuclear power reactor.”

11 grant you that dry cask storage
5 pad in an underground spent fuel
llooks a lot different from a nuclear

HINE looks a lot more like a nuclear

nNcrete thing with some spent fuel in

M curious why this particular ruling

o to screening out aircraft passes
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into SHINE at les

10 to the minus 7|1

MR. L
and maybe Steve d
to.

MR. M
was the one that
area. And b
non-reactor -- I
to use 10 to the
for non-power red
non-reactor to co
was that a non-po
storage facility
reactor facility
aircraft accids
documented.

So ot

selected that.

MEMBE

subcommittee meet

completely with t

on the record.

MR. M

MEMBE
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1l

H than 10 to the minus © rather than
YNCH: I think that is -- all right,

puld -- or I'll try if you want me

ARSCHKE: This is Steve Marschke. I
pointed you to the really historic

nsically we were looking for

mean initially SHINE was proposing
minus 6 as based upon a IAEA limit

\ctors. And we were looking for a

Unt that facility and what the limit

wer reactor facility. And the fuel

was the most recent non-power

dthat we could identify which had the

nt capability or possibility

hat's really the reason why we

R STETKAR: Okay. I guess this is a

ing so I can personally disagree

hat rationale. So I will do that

ARSCHKE: Well, if the, well the --

R STETKAR: No, my point is, and if
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you read 1in part
Commissioner Jacy
if you read his
discussion of thi
issue 1is framed 1
He s3
these are not abg
if you're 9.997 t
and if you're 1.0(
because there arg
you're within the
look more careful
both frequency, a

The m

ruling also refer

well gee, the
hitting an ISFSI
of an aircraft hit

is the comparisor

power reactor.

So 1f

frequency and co
argument that I'm
if the frequency

facility, for whi
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icular on that Commission ruling,
ko dissented to that ruling. And
dissension it's a very, very clear
s issue. And his discussion of the
m the terms of risk.

vSs that, in a sense he says that
clute numerical thresholds so that
imes 10 to the minus 7 you succeed,
06 times 10 to the minus 6 you fail,
very large uncertainties. And if
range of that guidance you ought to
Ly. In fact, you ought to look at
md more importantly, consequences.
njority of the Commission in their
s to consequences.

And they say,

consequences from aircraft crash
iire much lower than the consequences
cing a nuclear power facility, which
| that they were making, a nuclear
you were actually invoking both

nsequences, which 1is the type of
trying to push people to here, that
of a large aircraft crash into this

dh it's not designed, is on the order

NEAL R. GROSS

Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

of something 10
care whether it's
it's 5 or whatey
consequences of t
One o
rather than just g
and by something
Commission they (¢
for something 1
acceptable on a f
the consequences,
is fine. That, 1
intent of the Com
issue but it's ce]
is a very good argq
So I,
as a subcommittee
to the drawing bo
10 to the minus 6
particular facili
the mix of aircrg

overflights and t

are some take-off

larger aircraft.

MEMDPT
i mTy g o
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to the minus 7th-ish, and I don't
1.03 or whether it's 6.4 or whether
er, then we ought to look at the
hat.

ught to turn up the microscope a bit
aying, well, I've done a calculation
that I can point to written by the
ited a number of 10 to the minus 6
nhat's not called a reactor 1is
requency basis, without considering
so the Staff is saying everything
hat seems not only contrary to the
mission's ruling on that particular
ntainly contrary to the what I think
ument laid out by Commission Jaczko.
you know, as I said, my opinion is
member I guess I'm sending you back
Hrd to see why that magic 1.00 times
frequency is good enough. For this
ty with its particular location and
ft that one would expect from both
jke-offs and landings, because there
s and landings at that airport of
there's one

® Mr. ADAMS:

I guess
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thing that I can 4
for the 10 to the
we've used in the
reactors.

The

reactor at the Uni

when we took ove
the Air Force, th
reactor was on
basically the NR(
came from the Aif
than 10 to the mi
base that we used
sits there today.

MEMBE
inventory of that

the environment w

and safety of the

L

f

|

I

I
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dd. There is historical precedence

minus 6. And that's basically what

past for the licensing of research

ourt's example 1is the research

versity of California, Davis, which

licensing from the Department of
the back fence of that

At reactor,

an active Air Force Base. And
accepted the siting criteria that
Force that it was within 10, less
nhus 6. And that was the licensing

for licensing that facility as it
STETKAR: If I took the entire
reactor and released it directly to

1at would be the risk to the health

public?

MEMBE
the answer to tha
look what the erf
feeling is that i
would be similar f
That's my gut fee

MEMBE

I}

H

Cou

(202) 234-4433

T

T

Mr. ADAMS: I don't, I don't know

sitting here. 1I'd have to go and
tire inventory would be. My gut
would -- is that the consequences
b one of the irradiation facilities.
ing.
STETKAR:

One-eighth. Okay,
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one-eighth of thi
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s facility.

MEMBE
reasoning is very
power level of 1
megawatts, 2 megaj

definition of teg

for what I would

versus liquid ho
test reactor at 1

So t}
factor of ten.
know, given
licensed reactor
several irradiati
top of my head si

ACTIN

from the committse

whole committee

another test reag

point, one of ths
committee to subm
of consequences w
accident was prop

decouple the two

Anyth

that

R Mr. ADAMS: And, vyou know, my

crude. I know I'm dealing with a
megawatt -- well, actually it's 2
atts at Davis. And I know that the
L reactor talks about 10 megawatts
call

solid homogeneous reactors

mogeneous reactors. You become a

megawatt.

iere's both a risk inference of a

Ho you can go from there. So, you

it is actually a 2.3 megawatt

| the risk 1is probably equal to

on facilities. Again, that's the
tting here.
Gt CHAIRMAN BLEY: I'd just mention

p's point of view -- we're not the

- we not too long ago looked at
tor. And I think, to take John's
things that finally convinced the
ilt its letter in favor was the level
dre quite low no matter what kind of
dsed there. So that we really can't
completely.

1ing else at this point from members
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or from Staff £

Maitri, let's ope
MS.

presentation from

MR. T

very short prese

part of, we were

just 5 to 7 minutd

like SHINE did.
ACTIN
that.
MR. L
ACTIN

the agenda. Yes.

(Brie

ACTIN
on.

MR.
presentation.
presentations get

MS.
packets.

MR. L

Okay,

go over the overy
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Nr the applicant? At this time,

=
=
.

L

HANERJEE: Well, vyou have another

the Staff.
we have that. It's a

YNCH: Yeah,

mtation. Essentially what that's
going to get up in front of you for
s to just go over some of the topics
¢ CHAIRMAN BLEY: Right. Let's do
YNCH: That's all right?

G CHAIRMAN BLEY: I missed that on
T pause.)

(t CHAIRMAN BLEY: Okay, Staff's back
LYNCH: If I can find our
Maitri, did the rest of our
added?
BANERJEE: It's in most of the
YNCH: Ah, got it.

And I'll

there were a few topics.

liew right after this. But one of
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the topics that wq
last time was a q
procedures we g
inspection progra
So I
for a few minutes
leads on developil
for SHINE and sim|
MR. W
a little bit of
understand how we
to up to this poij
right now we
construction insg
it. We have rejd
final concurrend
resolving comment
And 1]
take a lead role
group so it was a
NRR and we had reg
the program.
So th
by NRR to come u

program which we
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I

H had a gquestion on from the members
wery on how we selected some of the
otten into wusing a construction
m for these facilities.
11 ask Carl Weber to talk about that
on some NRO. He's been one of the
g a construction inspection program
1lar facilities.
HBER: Okay. On the next page I have
background that might help vyou
came to progress the way we decided
nt. And I do want to point out that
it's not complete, the
cection program. We're working on
fiched the point where it's in the
we're

& review and working on

&

will point out that while I did
in this it was done as a working
We had NMSS.

joint effort. We had

jional people assist with developing

¢ first item is that NRO was tasked
® with the construction inspection

had some expertise in developing a
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construction insj
First thing we d

weren't appropria

revise them into

ACTIN
is our -- I guesg
acronyms. Inspec

MR. WH

address that now.

We we
idea was that ws
generic program

molybdenum-99 pro
have to develop a
facility that eve
And 4
we made it even
any, any work doi
So we wanted to
cover all of tho
NPUF which is th
So, f
have now clearly
was based, 1is go

The issue there 1

300
dection program for new reactors.
¢cided was that the existing CIPs
tte either to use as is or to try and
something that would cover this.

G CHATRMAN BLEY: The first thing
$ Just for the record give us the

tion —--

BER: Yeah, I'll go —-- yeah, I should

e not expecting to see RPF, but the
wanted to try and do this as a
that

would cover all of the

duction facilities. So we wouldn't
m individual one for each different
mtually comes in for a CP.

hen it was suggested to us that if
more generic it could be used for

ne on a research and test reactor.

come up with something that would

I

He areas. And so we came up with

¢ —— which is what we have. Okay.
irst of all, the NRO program that we
is based on Part 52 and the SHINE

ing to be licensed under Part 50.

s that under Part 52 the inspection
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focuses on ITAA

inspection sampl
assessment, so it
NRR d

currently in use

change it at thig

it. Plus, it's
reactors. One of
of course, 1is qu

program that addx
50 for NRR addreg
18.7, while here
So th
And we decided
scratch and come
really focus on a
of what they were
SO on
of a very quick
manual chapter th
wanted to make 1ij
for three or fou

one, including ag

address the trans

little more inforn
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ol We wuse ITAAC to define our

We wuse it as

[6D]

input to our
really wasn't a good fit.
des have a 10 CFR 50 program. It's
for Watts Bar 2. We really can't
point until they're complete with
focused on the large 1light water
the, one of the major differences,
nlity assurance. Anything in the
esses quality assurance under Part
$ses or references Appendix B and
we're working with the 15.8.

lere are quite a few differences.
ilt was better Jjust to start from
up with something that we could
md give our inspectors a clear idea

working in.

the next page we give a little bit

bverview. We have one inspection
@t basically covers everything. We
| compact. Normally you would see

1 different IMCs. We did it with

sessment. We eventually expect to
ition to operations once we get a
mation about how that works. It's
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not there yet.
And w
training into our
We ha
I wanted to call
of construction

questions earlier

We have a lot of £

as the constructil

not just at 1
programs. Do th
procedures? Th

implementation la
And o
and then do a fin
just to make an if
whether they're r
will come much la
So th
pretty quick.
MEMBE
MR. W
MEMBE
plants are inspec

of what you've de;
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U

#d're incorporating qualification and
existing IMC for inspectors 1245.
e three inspection procedures. And
out under the second bullet quality
because I know there were some
about looking at quality assurance.
ocus on quality assurance. As soon
on permit is issued we're looking
mplementation, we're looking at
ey have the program in place and
en we're looking at the actual
ter on.

pviously we're going to look at SSCs
@l sort of a wrap-up inspection for

idication of -- get an indication of

I

Hady for an operating license, which
ter in the process.
ipt's my overview. I know it was
R SKILLMAN: Carl, if I could ask?
FBER: Yes.

R SKILLMAN: Normally the fuel cycle
Is the design

ded out of Region IT.

sicribed intended to be inspected out
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of Region II?

MR. T
basically all
expertise is locd
doing the inspe
construction perm
the exact transi

around the issuan

transition to thg

own group of 1

research and test
MEMBE
because the Regio
this work know ¥
particularly the
MR. W
made sure that wq
day one. We ha
feedback and maki
look.
MEMBE
MEMBE
but just you went

chapter to indica

presume that revig
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IEBER: Yes. That's where we have

bf our construction inspection

red in Region II. So they will be

dtions from the issuance of the

it to, at some point, we don't know
tion at this time, but somewhere
de of the operating license it would

headquarters group that has their

nspectors who currently inspect
reactors.
It SKILLMAN: That's reassuring

m II inspectors who have been doing
ihat to look and for what reason,
O/A for the construction.

IEBER: Yes. And like we said, we
had Region II representation from
id  them looking at it,

giving us

g sure it was the way we want it to

R SKILLMAN: Thank you, Carl.

R SCHULTZ: So pretty quick, Carl,

by the qualification and training

te that that was applicable. And I

jw has been done sufficiently. It's
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general enough so

for any changes t

MR. W
MEMBE
MR. T

and if you're f3
appendices, we're
now is we're goin
MEMBE
MR.
specifically cons
of facilities.
MEMBE
there.
MR. W
MEMBE
in the appendix.
will provide spec
MR. W
MEMBE
Any o
(No r
ACTIN
another little p4

on 1it. Is there
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that there is -- there isn't a need
¢ that?
HBER: Actually there is.

I'm sorry.

R SCHULTZ: Oh, there are? Okay.

EBER: Qualification and training,

ymiliar with it there are several
actually going to -- the plan right
g to add an appendix --

R SCHULTZ: Okay.
that talks

WEBER: - about

rruction inspection at these types
R SCHULTZ: So it will be addressed
HEBER: Right.

R SCHULTZ: But as a separate section
The main body stands. The appendix
1al guidance.

EBER: Yes.

R SCHULTZ: Thank you.

ther questions?
ksponse.)

t CHAIRMAN BLEY: I notice we have
This was one of the things

rkage.

anything else from the Staff?
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MR. L
I just have one s
ACTIN
think we've alrea
MR. L
I want to highlig
construction insp
we have a list of
from last time I
We ta

at the SHINE faci

reactors we do hav

I&Cs at research 1

developed for img
facilities. We'vy
they know who ou
start designing

agreement that wsd
meeting and start

ACTIN

that look anythin

the SMRs recentlyy]

MR. L
ACTIN

independent?
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MNCH: Yes. I'm just going to quick,
lide here that I'm going --

& CHAIRMAN BLEY: Some of that I
dy talked about.

YNCH: Yeah, and that's some of what
ht it. You know, we did talk about
gction. I just want to be sure that
what we thought were the big issues
want to tough briefly on.

lked about implementing digital I&C
lity. We've got our, with research
£ a subject matter expert on digital
eactors. We have specific guidance
lementing digital I&C at non-power
¢ got and signed that guidance. And
i expert is in that. And as they
their digital system we've got an
o're going to immediately set up a
discussing that.

t CHAIRMAN BLEY: By any chance does
y like the DSRS that were done for
YNCH: I think --

G CHAIRMAN BLEY: Or is it something
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Cou

(202) 234-4433

RT REPORTERS AND TRANSCRIBERS
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

MR. L
we used the power
I would have to a

ACTIN
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MNCH: It's scaled back. I know that
reactor guidance and scaled it back.

sk Rand.

t CHAIRMAN BLEY: That's okay.

MEMBE
what we contractg
the I&C folks th
involved. And wl
existing IEEE g
applicants at tho
sense for a resea

ACTIN
a whole lot of wol
SRP guidance and ]
And so I hope y
that's got some ¢
to look at these

I medq

back quickly and

R Mr. ADAMS: Yes, I mean we, we took
10 with the Oak Ridge National Lab,
ere. We have our NRR I&C folks
lat we try to do is go through the
nidance 1in that and point the
$e aspects of the systems that made
rch reactor.

Gt CHAIRMAN BLEY: There's Jjust been
k centered in NRO and revamping the
boking at digital I&C in particular.
ju picked up some of that Dbecause
rucial new structural ideas in how
systems.

n 1if you didn't, I hope you'd dig

look at that.

MEMBE
back. For the rsg
NRR T&C experts,
research reactors

the systems are s

you know, all the

R Mr. ADAMS: I'll take that message
views we're doing we are using the
are looking at some reviews. The
sort of still have some aspects of

1ill analog to try to avoid, I think

miscellaneous bad, hard-to-predict
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things that can h
ACTIN
reactors though,

issue also.

If you want

q

(

q

qappren,
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SO.

5 CHAIRMAN BLEY: So do the new

and the review standard covers that

ARDESTY: Al, I'm actually online.

address that.

actually our digi

MR.

Ju—

working groups th
track of all of f{
of the specific is
digital devices.
our guidance. It
the last version
recently just inc
that we have a cqd
with the power re
So we
what they're doin
the research and

community. And

that to be what is

the non-power pro

I}

b

1

5

s

)

D

q

9

D|

d

Cou
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Mr. ADAMS: Oh. Oh, sure.

'NCH: This is Duane Hardesty who is
ral I&C expert.

several

ARDESTY: So I'm part of

t are with NRO and NRR. And I keep
he issues and I participate in all
sues like, for example, the embedded
And we are bringing that all into
hasn't gone out for public comment,
ret. It will very shortly. And it

rporated some cyber security issues

ntractor for that also was working

actor side.

are keeping very much in pace with
on the new reactor side as well as
the NRR side in the power reactor
hen, as Steve said, we're scaling

appropriate for the research -- or

juction utilization facility.
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ACTIN
that, Duane. I'm
of things you're
7 DSRSs that were
But really they':
general extension
existing SRP but
lot of lessons le

MR. H
NUREG-08007

ACTIN

MR. H

doing that. My 1

from EICB and NRR
Norbert Carte is
MEMBE
cautions is that
I'll call it phil

being applied

reactor -- to exi

versus, you know,
that's Dbeing dg
reactors. And a
standard to my un

those efforts tog
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Gt CHAIRMAN BLEY: Okay, I understand

glad you came up. I hope the set
looking at includes the new Chapter
put together for a couple of plants.
e the same thing. And they're a
of what had been in the old SRP,
really specializing it based on a
jrned over the last five, six years.
ARDESTY: When you say SRP you mean

& CHAIRMAN BLEY: Yes.

[IARDESTY: Yes. SO we are, we are

eps, the representatives I have on
ire feeding me all that information.
@dctually my principal contact.

R STETKAR: But I think one of our
we have seen different staff review
Nsophies, for lack of a better term,
for digital retrofits to new
sting reactors versus new reactors
the design-specific review standard
Hveloped for the small modular
i least the design-specific review

dlerstanding seems to be focusing all

ether into kind of a cohesive staff
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hearing from us i

to see suddenly

specialized to

utilization facil

somebody wants t

different philosd
don't care.

MR. L

So  or
here with the aij
the challenges w¢qg
doing, as one of 1
of going through
we done for our o
look at NUREG-153
about aircraft hi

So I
actually submitte
we done in our ary
we did a paragrs
understand that
generally it's gg

go long. And
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wing digital systems.
think the concern that you may be
s that it -- I know I wouldn't like
An offshoot of that process become
that are called

fhings non-power

ities or something, simply because
o carve out a different, yet a

ohy. Because the digital systems

YNCH: Understood.

lIe other thing I wanted to add on
dcraft impact analysis. So one of
have with research reactors I was
fy many research projects I was kind
what aircraft impact analysis have
ikisting research reactors? If you
1 basically it says you should think
tting a facility.

looked at what have facilities
@ to us in their SARs and what have
alysis of that? For the most part
oh on the facility that says, we

ilf an aircraft is going to crash,

ing to land short of the runway or

Cou

(202) 234-4433

rou know what? The runway's not
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pointed at the fa
for the vast majoi
far as the analys
What
the most rigorou
reactor? And tha
sits 500 meters f1
And in that anal
they used the sam
And the NRC Staf
confirmatory anal
appropriate thre
needed to be cons
So to
was the precedent
that threshold.
going. It's usin
set at U.C.
analysis that's b
As fa
we talked about f
look for them to
TOG system that

detonation accide

going to look at

Davi
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Nility, so we're good to go. That's
ity of research reactors, that's as
1s goes.

what's

[ looked at then was, okay,

$ analysis we've done a research
q was at U.C. Davis where the reactor
om the runway at the Air Force Base.
ysis performed by General Atomics
¢ DOE standard that SHINE is using.

T used that standard to conform a

ysis setting 10 to the minus 6 as an

o

shold for what aircraft impacts
1dered.
me, as far as Our review goes, that
that we're going off of in setting
And that's kind of where we're
g the DOE standard and the precedent
s for the most rigorous aircraft
Hen performed at a research reactor.
® as the impact of the RPCS failure,
hat in Chapter 13. We're going to
justify how that could impact the
the FSAR hydrogen deflagration and

1t, you know, we're at the FSAR we're

that again as far as how could it
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kind of do a hig
we're looking at
First
the regulations 4
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change for the op
Some
earlier. We '
specification req
those call out t
facilities. We'
guidance we say tl
Maybe we need to
rule

be a chang

mechanisms, impod
are appropriate
example.

We're

protection regula

apply, there are

)

I

]

\
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1

H
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q
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7 system boundary integrity.

hen last thing on here, I talked

1 on some of the analysis we did on
we're short on time so I will just
nlight of some of the things that
vith that.

of all, we don't see any impact on

s far as construction goes. That

with. The regulations are good for

t we are looking at what needs to
rrating license.
things we're looking at I mentioned

2] looking at those technical

lirements. For example, right now

is applies to fuel and processing

e looking at those. And in our

ose might be a good idea to follow.

come up with a mechanism. May not

e . Maybe some other regulatory

e those regulations that we think

on the facilities. That's one

looking at, you know, fire

tions. While Appendix R doesn't

some fire protection regulations in
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Part 50 that we'

SHINE.

We ar
at some of the
rulemaking. That

now to make sure
regulations that
make sure that w
licensed and th
regulations that
to. So we're wor
that they are up w
in that process a
And t
three other issu
But they're goi
presentations in
a lot of detail o
Radio
to talk all about
11 presentation.
talk about Chapts
our red oil consi

MEMBE

not Jjust about t}
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ne making sure adequately apply to

¢ looking closely outside of Part 50

Part 73 material categorization
s something that's in process right
that SHINE 1is in compliance with
are in development by the staff to
hat we want to avoid is they get
H4n  the next day we have a new
they didn't design their facility
king closely with NSIR to make sure
1th that. And SHINE's been involved
s well.

he last couple things here. We had

1J

Hs that I really want to address.

ng to work naturally into our

September. We're going to go into
m quality assurance.

logical release limits we're going
that in September with our Chapter
And then when Mary comes back to
v 13b we'll get more into some of
derations.
R POWERS:

Will you be talking also

ne red oil but the difficulties of
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storage of acetyl
MR. I

that and we can £
MEMBE

you're using TRUE
MR. L
Oh,

separation? It's

MEMBE

MR. L

MEMBE
instead of b
hydroxylamine.

hazards of storag
acetyl hydroxylan

classic explosioq

stored on a facil

MR. L

MEMBE
five years, someb
like that. That]
zero experience ¥
So I don't kno

contamination and

MR. T

hydroxylamine?
YNCH: Mary?
R POWERS: You're
X; right?

YNCH: TRUEX?

U

ine.

1ty.
YNCH: Okay.
R POWERS:

ith 1it.
w how sensitive
things like that.

YNCH: Understood.
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I will make a note of

®llow up with that.

using, I believe

Mary might know that.

@s far as the process for the
Tthe UREX process.

R POWERS: UREX. All right.

YNCH: Yes.

R POWERS: And your reductant there
241ing hydroxylamine is acetyl
And whereas I know a lot about

I know zip about

I mean there have been some

been

I understand.
They happen about every
ody blows half a train or something
the acetyl hydroxylamine I have

I've just never used it.

it is to iron

Are you looking
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at that? I gue
analysis?

MS. A

the front row for

now.
MEMBE
before I brought
(Laug
MR.

understand now wh

make sure, yes, a

will be covered

accident analysis

MEMBE

curiosity, this i
Davis research

available somewhe

MS. A

MR. L

MEMBE

MR. L

MEMBE

at it. Thank you

MEMBE

life and he likes
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I

ds that's in your chemical hazard

DAMS: Our chemical engineer was in

most of the afternoon but he's gone

R POWERS: I waited till he left
1t up.

hter.)

LYNCH: I've got it now. I do
at you're talking about. And we'll
s far as our analysis of that, that
in our next presentation 1in the

in September.

H STETKAR: Steve, just out of

5 strictly curiosity, is that U.C.
reaction aircraft «crash analysis
re?

DAMS: Yes.

YNCH: I can provide that to you.

R STETKAR: Thank you.

YNCH: Yep.

R STETKAR: I'd like to take a look
R POWERS: You'd think that he has no

to study hazard analyses.
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questions?
(No r
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for me?
MS. B
open up for the p
ACTIN
line opened up.
Is th
care to make a coj
Come to the micro
ACTIN
going to go aroui
for anything when
If an
not been able to {
say hello so we ki
there is anybody
to make a comment
be glad to hear vy
(No r
ACTIN
I thi

we will close tH
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Gt CHAIRMAN BLEY: Any more comments,

ksponse.)
i, what other surprises do you have
ANERJEE: I think that's it. We can
wbolic comment.

G CHAIRMAN BLEY:

Okay. Go get the

lere anyone in the room who would
nment to the committee at this time?
whone if you'd like.

& CHAIRMAN BLEY: Just so that we're
nNd the committee and we'll ask you
we do 1it.

yone is on the public line and has
falk till now, would you just please
fow the public line is operable. If
on the public line that would like
please state your name and we will
du comment.

ksponse.)

Gt CHAIRMAN BLEY: Going, going, gone.
nk at this time we will close, no,

e public line. We're going into
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closed session.

MEMBE

our comments.
SUBCOMMITTE

ACTIN
Thank you for tH
public line. Dd
And we'll go ar
committee speak.
Powers.

MEMBE
phrased about hoy
safety and the 1i
I am at this sta
always like a kid
okay, it's Jjust n

(Laug
ACTIN
astound me.

MEMBE
to say here. Bu
applicant here th
to 1s that do vyq
need to be made

this facility? T
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R STETKAR: Well, we're going to make

I DISCUSSION AND COMMENTS
G CHAIRMAN BLEY: Oh, I'm sorry.

> reminder. Yes, we'll mute the
esn't sound like anybody's there.
ound the

let the members of the

I think I will start with Dr. Dana
R POWERS: Well, the issues John
you define this need to rely on
ke I'm sure you'll explore further.
ge of the construction permit it's
5 your sister sort of thing. It's
ot the real thing, you know.
hter.)

t CHAIRMAN BLEY: You continue to
R POWERS: I really don't know what
t the one area that if I were the
at I would really give some thought
u have design considerations that

if you have a long-term lay-up of

hat is, something causes you to shut
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you have all

where -- and lyin
to clean them o
protracted perig
considerations yo

Becau
some protracted
there's going to }
have to lay it uj
least in the MOX
a week here, that
the design consid
up. In that casq
they wouldn't be
reason.

But
considerations th
may introduce ad
additional kinds
an intermediate t

My tw

ACTIN

one.

Dick?
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jsary for years but six months and

these solutions running around
¢ in various places, and you've got
it to lay the facility up for a

1 of time. Are there design
w need to do for that eventuality?

se 1f this facility operates for
period of time, I guarantee vyou
je an occasion where you're going to
§ for some period of time. And at
facility that we reviewed, could be
was a very substantial fraction of
eration was how to lay the facility
because they wouldn't get feed or
able to dispose of waste for some
other

here you may have

at cause you to lay up. And that
dJitional piping, additional cells,
Nf designs, design consideration for
erm lay-up.

¢ cents worth.

t CHAIRMAN BLEY: And that's a great
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MEMBE

The 1
where these bubbl
will meet the g
analysis that t
fulfilled.

The s
the design stage,
the filters are
prevent workers
this facility. T
the filters are n
will, in the over]
be that the worl}
receive if the f
and shielded loca

Thank

MEMBE
to make sure thatf
a way that's real
become dislodged
the plant. I med
mistakes, as you
bad places where {

see how to get thsq
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R SKILLMAN: Yes, two quick items.
mportance of the shock team talking

2 tight isolation dampers are that

pecifications to ensure that the
hey are depending upon will Dbe
e¢cond thing is because they are in

construction stage, ensuring that
llocated in locations that will not
from being prevented from exiting
hat's a very specific item. But if
Nrmally -- if they're placed, if you
neads of the passageways then it can
ters receive doses they would not
illters are placed in a more secure
tion.

you.

R POWERS: In addition then you need
those filters are located in such
ly easy to assure that they've not
qr dislocated or have leakage inside
n we've had more than our share of
say, 1n putting them in congested,

fhere's low visibility and you can't

rm. And we paid the price terribly.
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ACTIN

MEMBE

from SHINE as we]

you both are try

questions we ral

experienced as Da
he had, but I can
a lot of uncertai:
pouring in concrs
harm the public,
some chg

there's

license and how t

will inevitably og¢

But 4
what we're suppos

ACTIN

MEMBE
by the competency
the nuclear side.
on construction,
be built -- this
nuclear standards
have no, likely w|

of construction,

that kind of -- I
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G CHAIRMAN BLEY: Joy.
R REMPE: I want to thank the folks
Il as the Staff. I recognize that
ing to be very responsive to the
se. I guess again I'm not as
ma so I can't have the same analogy
t help but wonder why when you have
Nty at this stage and, yeah, a peint
te out in Wisconsin doesn't really
but it's in the longer term that
hges as we get to the operating
® mitigate some of the changes that
cur and the impact of those changes.
hat's probably beyond the scope of
ed to be doing.

t CHAIRMAN BLEY: Thank you.

R BALLINGER: I'm very much impressed
// of the review that's going on on
I think the last couple of times
Htructure, this facility is going to
facility is going to be built to
in effect by people who essentially
111 have no experience of that kind

of that kind of quality control and

mean the people you hire to do the
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there between th¢g
to insist upon, wl
to in the non-nuc

So  af
you.

MEMBE
presentations th
applicant and th
there's still a 1
to the process
construction curr

My cqg
examples that Dic
but it's more gen
that we're goind
rapidly, we tend
that we all are ¢
try to determine
do in order to
approval and to
terms of inside

really can be ai

construction of t
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crete and the hammer and nail stuff.
s probably going to be some tension
quality control that you're going
nich may not be what people are used

lear construction side.

Wwway, but other than that, thank
R SCHULTZ: I also appreciate the
Ht were made today by both the
e Staff. And it did demonstrate

ot of thinking ongoing here related

that's moving forward on the
ent stage.

mment 1is related to the particular
4 Skillman and Dana Powers mentioned
eral. And that is especially given

through this process relatively
to, I think there's a tendency, not
lobing it, but there's a tendency to
what is the minimum that we need to
set aside a construction permit
leave behind thinking not only in
the box but outside the Dbox what
nd should be done with regard to

he facility.
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And T
and Dana have raf
not to be constra
of mind because
expand that and
for construction
much from that
construction of 4
first time and we
down the road.

And s
make sure that th
process we're tak
have Dbeen establ
project.

Thank

ACTIN
I'm going to go a
because I am perd
processing facil
nuclear that did
things Steve just
used for a short
in place because

they didn't cong
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think that the examples that Dick
sed, I think it's really important
ined or put into a particular frame
of what we need to do, but rather
dhink of what the requirements are
and operation. And try to take as

as possible to assure that the
facility is going to be right the

won't have to go through retrofits

ven pertains to Ron's comments, to
¢ overall process —-- in the overall
ing the best of why the regulations
ished as we go forward with the
you.

Gt CHAIRMAN BLEY: As it goes past me
little further with Steve's comment
onally aware of two major chemical
ilties that were built related to
m't pay attention to the kind of
|l talked about. And one was only
time. The other one was abandoned
they couldn't solve the problems

ider before they poured all the
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concrete and put s
loss.

Mr. S

MEMBE
made a lot of det
of inside the box
the comments that
and what I think T
that can affect t
attention to thin
production facili
they're literally

There

outside the boxeg|

that are outside
that drawing are
those cabinets:
things that I've
integrated effect
And I
is I don't see
integrated effect

call them

suppq
control systems,

much thinking ab
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tuff in place. And that's a massive
Ttetkar.

R STETKAR: Yes. I won't -—- I've

@iled comments. I like the analogy
and outside the box because one of
I wanted to make is what I've seen
hear is there's attention to things
he irradiation facility and there's
¢gs that can affect the radioisotope
Ty . Those are two boxes. And
boxes on the frame.

attention to

s not much things

Now, an important set of things
the boxes are in the bottom part of
411 of the rooms that contain all of
the control room, power supplies,
been stressing along that have an
on the whole facility.

don't, the message I want to leave
the attention being paid to that
on those common whether you want to
rt systems,

protection systems,

you name 1it, because there's too

ocut what can affect the radiation
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facility and what
that versus what
and what kind of
because that's mo
it on both sides.

SO an
it can affect cg
somehow reconfigu

because you need

located because y

or you didn't hay
provide a differs
don't want to go
You run into wha
facility built an
fix it.

So it
stuff now in a ]
need the final si
the final specifi
to make sure some

ACTIN
your preliminary
further written d

at this time vyou
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requirements do I need to have for
can affect the production facility
requirements do I need for that
re like a process plant. And I see
@ why stress that right now? Well,
nstruction because if you have to
re that part of outside those boxes
to move around where things are
ou didn't have enough compartments
e enough spacing or you needed to
nt type of wventilation system, you
back and do that after the fact.
tt Dennis 1s saying is you get the

1 find out that it costs too much to

's worth thinking about that kind of
ittle bit more detail. You don't
zes of the blowers. You don't need
cations on temperatures. You just

body's asked those questions.

Gt CHAIRMAN BLEY: Kord Smith, we have
comments and I expect we'll get
pmments. But if you have anything

d like to add that we especially
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§ very important that you make the
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can be shut down through these dump
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Gt CHAIRMAN BLEY: Kord, thank you.
2 say one more thing. Maitri has
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Facility Preliminary Arrangement

SHINE Main Production Facility:

Essentially one story building at grade
Tank vaults and trenches below grade
Safety-Related areas protected by thick concrete walls and roof
Seismic Boundary:
Concrete shear wall substructure
Subgrade walls are a minimum of 3 ft. thick
Concrete shear wall superstructure
Shear walls and roof diaphragm are a minimum of 2 ft. thick
Adjacent Seismic I/l Areas:
Concrete mat foundation
Mat separated from seismic boundary by seismic gap
Steel and/or concrete wall superstructure
Designed to ensure seismic I/l protection of safety-related envelope

N 3



Facility Preliminary Arrangement




Meteorological Damage

Wind Loading

Basic wind speed (50-year recurrence interval) of 90 mph
(ASCE 7-05), converted to 96.3 mph (100-year)

Tornado Loading

Maximum wind speed of 230 mph converted to velocity pressure
(ASCE 7-05)

Differential pressure of 1.2 psi (Regulatory Guide 1.76) applied as
outward pressure to exterior walls and roof

Missile spectrum per Regulatory Guide 1.76

Missile impacts converted to equivalent static load (NUREG-0800)

Load combinations evaluated per NUREG-0800, Section 3.3.2
Snow, Ice and Rain Loading

30 psf (50-year recurrence interval) snow load, converted to
36.6 psf (100-year), calculated per ASCE 7-05

Rain loading not considered due to sloped roofs; ice load enveloped by

“ design snow load
‘ 5



Design Temperatures

Winter (minimum) temperatures

Minimum temperature on surface of siding or concrete = -35°F
Summer (maximum) temperatures

Maximum temperature on surface of siding or concrete = 105°F
Temperature-induced loads

Thermal gradients expected to be less than approximately
100°F (indoor to outdoor)

Uniform temperature changes expected to be less than

approximately 50°F (original poured temperature to design
temperatures)

Loading effects can therefore be neglected per ACI 349.1R-07




Water Damage

Design basis flood level: 774 ft. (caused by PMF)
SHINE site is 825 ft. (grade)
Lowest point of building is 29 ft. below grade (approx. 796 ft.)
No dynamic force due to flooding

Design basis precipitation level: at grade (caused by
PMP)
Main floor of building is 4 in. above grade
Exterior walls below grade are not less than 3 ft. thick.
Water stops are provided in all construction joints below grade.
Waterproof coating is applied to external surfaces below grade.

Roofs are designed to prevent pooling of large amounts of
water in accordance with Regulatory Guide 1.102.
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Water Damage

Internal flooding

Water collection system accommodates firefighting water volume
30 minutes (per NFPA 801) at 550 gpm total flowrate

Safety-Related equipment is protected from water damage
Flood protective compartments, or
Raised to 8 in. or 12 in. above grade (at least 50% higher than
calculated water depth)

Potential failure resulting in a total loss of the light water pool is not
considered due to robust safety-related design

Approximately 6 ft. thick reinforced concrete
Stainless steel liner

1 Pool is below grade
"\ -




Seismic Analysis Methodology

Analysis methodology conforms to NUREG-1537 and
IAEA-TECDOC-1347, supplemented with NRC
guidance from SRP and Regulatory Guides

3-D Soil-Structure Interaction (SSI) analysis is
performed

SSI Analysis is performed in two steps:

Step 1: Free field site response analysis to determine
strain-dependent soil properties, using SHAKE2000 program

Step 2: SSI Analysis Using Combined soil-structure model, with
Soil Properties from Step 1, using SASSI2010 program

™ m



Seismic Input Motion

Site Peak Ground Acceleration (PGA) determined
based on seismic hazard assessment for Janesville
site, using 2008 USGS National Seismic Hazard Maps

PGA of 0.20g is used for both horizontal and vertical
directions, which equates to low hazard with return
period of 20,000 Years (probability of annual
exceedance = 5 x 10°)

Ground motion response spectra based on Regulatory
Guide 1.60 with PGA of 0.20g; acceleration time history
meeting SRP 3.7.1 requirements

11




Seismic Analysis Model

3-D Structural Model consists of shell and beam

elements (Based on SAP2000 Model used for structural
design)

Structural damping based on OBE damping values in
NRC Regulatory Guide 1.61

Layered soil properties (strain dependent shear
modulus and damping, unit weight, and Poisson’s
Ratio) from site soil boring results

12




Seismic Analysis Results

Seismic analysis produced the following seismic design

reSponses.
In-structure seismic response spectra for various damping

values (horizontal and vertical directions) at critical locations of
the building.

FREQUENCY - Wz

Maximum seismic accelerations at critical locations of the
building
Center of Upper Roof (0.31 g horizontal, 0.90 g vertical)
Center of Shear Walls (0.41 g horizontal, 0.31 g vertical)

A 13




Structural Analysis Model

Structural analysis determines adequacy for seismic
(and other) hazards

A 3-D finite element model of the SHINE facility structure was
created using the computer program SAP2000.

Required concrete reinforcement ratio calculated from
SAP2000 force and moment outputs.

Model consists of all safety-related areas

Wall heights are modeled to actual height dimensions to
adequately capture wind and tornado loading.

Mesh aspect ratio is most commonly 1 'z :1 (average element
size is 3 ft. x 3 ft. for 2 ft. thick concrete), and is limited to a
4:1 ratio

N M



Structural Analysis Model




Structural Analysis Results

Structural Analysis Results

Concrete walls and slabs in the SHINE facility are designed for axial,
flexural, and shear loads per provisions of ACI 349-06 .

Walls and slabs are modeled in SAP2000 using groups of shell
elements. Using resultant loads obtained from SAP2000 model data,

an element is designed as a reinforced concrete section per
ACI 349-06.

Using these results, required reinforcement is specified in
PSAR Table 3.4-1 for representative elements.

Aircraft Impact Results

Global and local aircraft impact analysis performed using methods
consistent with DOE-STD-3014-2006.

Structure shown to resist scabbing and perforation
Scabbing thickness = 1.612 ft.
Perforation thickness = 0.827 ft.

Concrete reinforcement specified to withstand impact

1 Building trusses shown to resist buckling
\ .




Design of Systems and Components

Certain systems and components are considered important to
safety because they perform safety functions during normal
operations or as required to prevent or mitigate accidents.

SSCs must be capable of performing their design basis functions
under the bounding conditions of normal operation or any accident or
event that they are required to function.

SSCs that are determined to have safety significance are
designed, fabricated, and tested commensurate with the criteria

set forth in ANSI/ANS-15.8 (“Quality Assurance Program
Requirements for Research Reactors”).

Implemented by Quality Assurance Program Description (QAPD).

Records determined to have safety significance are maintained
throughout plant life.

™ 17




Design of Systems and Components

|&C systems are provided that can monitor variables
over anticipated ranges for normal operation, accident
conditions, and safe shutdown.

SHINE system designs based on defense-in-depth
practices, with preference for engineered and passive
controls over administrative controls.

Single failure criterion is applied to safety systems

Sufficient redundancy and independence that a single failure of
an active component does not result in loss of capability to
perform its safety function.

A single failure, in conjunction with initiating event, does not
result in the loss of the systems ability to perform its safety
function.

18




Safety-Related SSC Definition

Safety-related SSCs are those SSCs that are relied upon to remain
functional during normal conditions and during and following
design basis events to assure:
The integrity of the primary system boundary;
The capability to shutdown the target solution vessel (TSV) and
maintain the target solution in a safe shutdown (SSD) condition;
The capability to prevent or mitigate the consequences of accidents
which could result in potential exposures comparable to the applicable
guideline exposures set forth in 10 CFR 20;
That all nuclear processes are subcritical, including use of an approved
margin of subcriticality;
That acute chemical exposures to an individual from licensed material
or hazardous chemicals produced from licensed material could not
lead to irreversible or other serious, long-lasting health effects to a
worker or cause mild transient health effects to any individual located
outside the owner controlled area; or
That an intake of 30 mg or greater of uranium in soluble form by any
individual located outside the owner controlled area does not occur.

19



Design of Systems and Components

Plant SSCs are designed to withstand the effects of the
design basis earthquake (DBE) if they perform a safety-
related function or if necessary to ensure they do not
célesgéade the function and performance of any safety-related

Safety-related SSCs are designated as Quality Level 1
(QL-1) in the QAPD, and the full measure of the QAPD is
applied to these SSCs.

Selected SSCs that support or protect the safety function of
safety related equipment are designated QL-2, and quality
elements are applied commensurate with the importance to
safety.

QL-3 is applied to nonsafety SSCs that do not support or
protect the safety function of safety-related SSCs.
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Design Criteria

Licensing Basis

The SHINE facility is being licensed under 10 CFR Part 50

However, because of the unique design considerations of the facility, the
design is evaluated against both the criteria of 10 CFR Part 50 and the 10
CFR 70.64, “Baseline Design Criteria,” as described in the interim staff
guidance (ISG) to NUREG-1537.

As required by 10 CFR 50.34(a)(3)(i), SHINE must describe the principal
design criteria for its facility in the PSAR; however, SHINE is not required to
follow 10 CFR Part 50, Appendix A, “General Design Criteria for Nuclear
Power Plants,” as this appendix only applies to nuclear power reactors.
Nonetheless, SHINE has applied several of the GDCs to the preliminary
design of its facility.

“Although compliance with 10 CFR 70.64 is not specifically required for a
radioisotopes production facility licensed under 10 CFR 50, a license
application that adequately addresses the baseline design criteria
listed in 10 CFR 70.64 would be found acceptable by staff.”

Y P

Y |




Meteorological Damage and Water Damage

- Meteorological Damage:

The Facility is designed to withstand wind, tornado, snow, ice, and
rain loadings postulated for the site location.

- Water Damage:

The Facility is designed to withstand flood, precipitation, and ground
water levels postulated for the site location.

The Facility is designed to protect internal structures, systems, and
components from the effects of postulated internal flood.




Seismic Damage

- Safe Shutdown Earthquake (SSE):

- The Facility is designed to withstand the SSE postulated for the site
location.

- The Facility is designed to withstand the SSE ground
accelerations and be maintained in a safe shutdown condition.

- The Facility internal structures, systems, and equipment are
SSE qualified to ensure functional reliability.

« Aircraft Impact:

- The Facility is designed to withstand the effects of an accidental
crash by an aircraft operating through the Southern Wisconsin
Regional Airport (SWRA).

- External Explosions:

«  The Facility is designed to be robust enough to withstand
credible external explosions. S -

.
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Safety Related Structures, Systems, and Components

* In developing the Facility definition for Safety Related Structures,
Systems, and Components (SSCs), the applicant reviewed the
following safety criteria:

10 CFR 50.2 definition for Safety Related (SR)

10 CFR 70.4 definition for Items Relied on for Safety




Safety Related Structures, Systems, and Components
(Continued)

. The applicant provided a preliminary definition based on the SR and IROFS definitions.
After staff review and RAI responses, the following SR definition is being used:
Safety-Related SSCs: Those SSCs that are relied upon to remain functional during
normal conditions and during and following design basis events to assure:

1. The integrity of the primary system boundary;

2. The capability to shutdown the target solution vessel (TSV) and maintain the target
solution in a safe shutdown (SSD) condition;

3. The capability to prevent or mitigate the consequences of accidents which could result
in potential exposures comparable to the applicable guideline exposures set forth in 10
CFR 20;

4. That all nuclear processes are subcritical, including use of an approved margin of
subcriticality;

5. That acute chemical exposures to an individual from licensed material or hazardous
chemicals produced from licensed material could not lead to irreversible or other
serious, long-lasting health effects to a worker or cause mild transient health effects to
any individual located outside the owner controlled area; or

6. That an intake of 30 mg or greater of uranium in soluble form by any ‘

individual located outside the owner controlled area does not ’ '

occur.

Y




Safety Related Structures, Systems, and Components
(Continued)

. There two items, while not necessary for the issuance of a CP, the applicant will need to
address in the FSAR:

Control Room Habitability — While the Control Room is considered SR, many of the
support systems (i.e., HVAC, lighting, breathing air, communications, etc.) are not. In
response to an RAl, the applicant provided information on how these issues will be
addressed. This information should be part of the FSAR.

RVZ3 Safety Classification — The applicant has stated that RVZ3 in non safety.
However, in responses to Chapter 9 RAls the applicant has stated that RVZ3 areas
are the airlocks between the RCA and the outside world. In addition, the applicant
has stated that RVZ3 is the tertiary confinement zone for the RCA and that ventilation
for RVZ3 is supplied via safety related RCA air handling units. Thus, during the OL
review, the applicant will need to clarify why RVZ3 should not be SR.




Unique Considerations for SHINE Radioisotope
Production Facility

«  Summary of the SHINE PSAR:
«  Section 3.1-1 provides a list of 65 systems

- Section 3.1-2 provides 11 pages of codes and standards used to guide
the design of the SHINE facility

- Section 3.1-3 discusses the use of 26 regulatory guides used to guide
the design of the SHINE facility

- Section 3.5b-1 provides the baseline and general design criterial for the
SHINE Radioisotope Production Facility




Unique Considerations for SHINE Radioisotope
Production Facility

«  Application of Defense-in-Depth

- Single Failure Considerations

*  Modifications to the definition of “safety-related structures, systems,
and components”




Areas of Review

- Sufficiency of principle design criteria

* Design bases

* Information on types of equipment, functional
requirements, and general arrangement, sufficient to
provide reasonable assurance that final design will
conform with design basis




Regulatory Basis and Acceptance Criteria

* Regulatory Requirements:

* 10 CFR 50.34, “Contents of applications System technical
information,” paragraph (a), “Preliminary safety analysis report.”

* 10 CFR 50.35, “Issuance of Construction Permits.”
* Acceptance Criteria
* NUREG-1537 and ISG, Part 2, “Guidelines for Preparing and

Reviewing Applications for the Licensing of Non-Power
Reactors, Standard Review Plan and Acceptance Criteria.”

+ Referenced/invoked codes and standards



Review Procedures and Technical Evaluation

+ Section-by-section evaluation of the technical
information presented in Chapter 3 of the SHINE PSAR

+ Supplemented by responses to RAIs

- Assessed sufficiency of preliminary design and
expected performance of these SSCs in support of CP
Issuance




Evaluation Findings and Conclusions

* PSAR Chapter 3 meet the following requirements of
10 CFR 50.35 for issuance of a construction permit:

1) Auxiliary systems have been described, including the
principal architectural and engineering criteria

2) Further technical or design information may be reasonably
left for later consideration in the FSAR

1) The proposed facility can be constructed without
undue risk to the health and safety of the
public




FSAR Follow-Up Items

* Snow Load — Section 3.2

« SSC Protection From FP Suppression Discharge — Section 3.3

+ SHAKE2000 Version Reference — Section 3.4

+ Seismic Instrumentation — Section 3.4

* Facility Egress/Access Post-DBE — Section 3.5

- Safety Classification of RVZ3 — Section 3.5

» Control Room Seismic Classification — Section 3.5

« Control Room Habitability & Support Systems Issues — Section 3.5
* 10 CFR 70.64, Criterion 7 Revision — Section 3.5b




Discussion
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Heating, Ventilation, and Air Conditioning Systems

The SHINE production facility is designed with four ventilation
zones.

Radiologically Controlled Area (RCA) Ventilation Zone 1 (RVZ1)
RCA Ventilation Zone 2 (RVZ2)

RCA Ventilation Zone 3 (RVZ3)

Facility Ventilation Zone 4 (FVZ4)

A negative pressure differential is maintained between the
confinement zones, ensuring airflow travels in the direction from
zones of lower potential for contamination to zones of higher
potential for contamination

Prvz1 < Prvz2 < Prvzz < Pambient

FVZ4, outside of the RCA, is slightly positively pressurized with
respect to the atmosphere

Pambient < Prvza

22



RCA Ventilation Zone 1 (RVZ1)

Areas where high levels of airborne contamination are
anticipated during normal operations

Ambient supply air from adjacent RVZ2 spaces

Air inlets are equipped with automatic isolation
dampers (fail closed), manual isolation dampers, and
non-credited HEPA filters

Air exhausts include automatic isolation dampers to
enable confinement of the specific RVZ1 area and local
HEPA filters

23




RCA Ventilation Zone 1 (RVZ1)

Automatic isolation dampers on the supply and exhaust
Safety-related

Isolate upon a signal from the Engineered Safety Features
Actuation System (ESFAS) or the Radiological Integrated
Control System (RICS)

Additional safety-related isolation dampers located downstream
of the final filters

24




RCA Ventilation Zone 2 (RVZ2)

Areas where airborne contamination could be present
during normal operations (but is not routinely), or as a
result of a breach of an RVZ1 confinement area

Direct supplied air via the RCA supply air handling units
(AHUSs), which contain filters, pre-heat and cooling
coils, and supply fans

Additional air cascaded into RVZ2 areas from RVZ3
areas via engineered airlock door leakage pathways
due to a negative pressure differential

Exhaust through general room exhausts and fume
hood enclosures (where present)

A portion of RVZ2 air is also transferred to RVZ1 areas
through RVZ1 area air inlets

25




RCA Ventilation Zone 2 (RVZ2)

Supply and exhaust systems have airflow control
valves, reacting to maintain the design differential
pressure and ensuring the zone pressures are negative
with respect to atmosphere and RVZ3

Safety-related automatic isolation dampers
In supply duct at the RCA boundary
In exhaust duct system downstream of the final filters

Controlled by RICS to provide confinement
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RCA Ventilation Zone 3 (RVZ3) and
Facility Ventilation Zone 4 (FVZ4)

RVZ3

Areas where airborne contamination is not expected during
normal facility operations

Consists of RCA airlocks
FVZ4

Areas outside the RCA, but within the production facility
building

Supplied by independent AHUs
Controlled by FICS

27



Fire Protection Systems and Programs

The SHINE Facility Fire Protection System (FFPS)
meets the design criteria of NFPA 801, “Standard for
Standard for Fire Protection for Facilities Handling
Radioactive Materials.”

Fire water is normally supplied from two separate fresh water
storage tanks, backup supply from city water main.

There are two 100 percent capacity fire pumps; the lead pump
is electric motor-driven and the secondary pump is diesel
engine-driven.

The SHINE Fire Protection Program will comply with
ANSI/ANS 15.17, “Standard for Fire Protection
Program Criteria for Research Reactors.”
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Fire Hazards Analysis (FHA)

Evaluates the potential for occurrence of fires within the
SHINE facility

Documents the capabilities of the fire protection system

Provides reasonable assurance of the capability
achieve safe shutdown

Ensures that fire protection requirements established in
NUREG-1537 have been applied to the SHINE facility
and are sufficient in:

Preventing fires, including limiting combustible materials

Detecting, controlling, and extinguishing fires to limit
consequences

Protecting systems required for safe shutdown

29




F

ire Hazards Analysis (FHA)

The SHINE facility is divided into 21 fire areas.

N

Each fire area is separated from other areas by fire barriers,
such as walls, floors, ceilings, penetration seals, fire doors, and

dampers

3-hour fire resistive rating where required by high combustible
loading or where adjacent rooms contain SSCs from a different

safety train

FHA identifies fire protection system design features
necessary to minimize both the occurrence and the
consequences of fire for the SHINE facility as well as

Life Safety considerations:
Fire detection
Fire suppression
Passive protection (i.e., fire barriers)
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Fire Protection Process Flow Diagram
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Tritium Purification System (TPS)

Process function to provide high-purity tritium to the neutron
driver (NDAS):
Two TPS gloveboxes with separate trains

TPS receives mixed tritium/deuterium gas from driver, removes
impurities, separates hydrogen isotopes, and buffers supplies

Monitors gaseous effluents and scrubs glovebox atmosphere for
tritium that may escape from the purification processes
Safety-related function to minimize tritium releases:

Confinement system boundaries

Gloveboxes, including the pressure protection bubbler and glovebox
airlock

Outer jacket of double-walled piping that transfers tritium outside of
gloveboxes

Confinement isolation valves that isolate portions of the tritium system
upon loss of integrity to limit tritium releases

Cell volume sized to maintain tritium concentration below the lower

1 flammability limit in the event of a leak into the glovebox
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Gas Handling Systems
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Noble Gas Removal System (NGRS)

Safety-related system

Stores fission product gases, i.e., radioactive isotopes
of iodine and noble gases (primarily krypton and
xenon), generated in the TSV during an irradiation
cycle

Stores gases for at least 40 days of decay prior to
sampling for release

Decayed off-gas released to the Process Vessel Vent
System (PVVS)

Off-gas releases monitored to ensure radioactivity
levels are below regulatory limits for discharge to the
environment.
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Process Vessel Vent System (PVVS)

Process function to collect and treat the off-gases from
process vessels and NGRS:

Receive off-gas from the process systems within the RPF
Treat off-gas to remove excess acids
Transfer treated off-gas to the RVZ1 exhaust system

Maintain process vessels at a negative pressure for
contamination control

Safety-related functions of the PVVS include:

Prevent detonation or deflagration of radiolytic hydrogen gas by
maintaining the hydrogen concentration below the LFL by diluting

the evolved gases

1 Capture noble gases from process vessel vents
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Mo-99 Processing Systems

Irradiation
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Y

Target Solution
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Molybdenum Isotope Product Packaging
System (MIPS)

Receives the Mo-99 product collection bottle from the
Molybdenum Extraction and Purification System
(MEPS)

Once in the MIPS area of the supercell, the product
goes through an assay and quality control procedure

The Mo-99 product is then removed from the Mo-99
product collection bottle and placed in an inner Mo-99
product shipping container

The inner shipping container is loaded inside an outer
shipping cask
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Radioactive Liquid Waste Systems

Aqueous Radioactive Liquid Waste Storage System (RLWS)

Two liquid waste storage tanks, each provide around 40 days of buffer
storage capacity of radioactive liquid wastes produced by normal
facility operations

Liquid waste is primarily routine effluents, but also includes liquid
wastes generated by non-routine operations such as maintenance
activities

Waste is sampled to verify the chemical and radiological composition

prior to entering the RLWS tanks or feeding the RLWE liquid waste
evaporator

Radioactive Liquid Waste Evaporation and Immobilization
System (RLWE)

Evaporation system reduces the liquid waste volume

Immobilization system mixes the bottoms product from the evaporator
with a cement formula to produce a monolithic solid waste form for
shipping and disposal as radioactive waste

N 38



Radioactive Drain System (RDS)

Receives radioactive liquids from various systems,
collecting spills and leaks of radioactive liquids from
processing areas

Drain lines are sloped to the criticality-safe sump catch
tank, which is sized to contain a potential leak from the
largest tank with radioactive liquids

Once the liquid is received in the criticality-safe sump catch
tank, it can be sampled and characterized, if needed

The liquid may be treated with caustic or nitric acid, depending
on the pH
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Red Oil Event Prevention Features

DNFSB/TECH-33 recommends the following controls where
organics have the potential to come in contact with nitric acid

Temperature: maintain at less than 130°C

Pressure: provide a sufficient vent for the process to keep a
Fotentlal pressure increase from destroying the process vessel and
o prevent the red oil reaction from becoming autocatalytic

Mass: remove organics from the process
Concentration: maintain nitric acid less than 10 M

SHINE uses these recommended controls in addition to
organic impurity monitoring and residence time controls to
prevent red oil events

SHINE will continue to evaluate industry experience and
review the available literature regarding red oil events and
will apply this information during detailed design as
appropriate

40




Red Oil Event Prevention Features

Organic Nitric Acid
m
Uranium metal
dissolution
Uranyl nitrate
preparation

UNCS denitration

UREX
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Listing of Sections/Systems in Chapter 9 (Q?U S NRC

United States Nuclear Regulatory Commiss

Protecting People and the Environment

Section 9a2 Irradiation Facility Auxiliary Systems
Section 9b Radioisotope Production Facility Auxiliary Systems

Systems Common to Both Facilities

Sections 9a2.1 & 9b.1 Heating, Ventilation, and Air Conditioning Systems
Sections 9a2.3 & 9b.3 Fire Protection Systems and Programs
Sections 9a2.4 & 9b.4 Communication Systems

Systems Unique to Each Facility

Section 9a2.2 Handling & Storage of Target Solution
Section 9a2.5 Possession and Use of Byproduct, Source and Special Nuclear
Material
Section 9a2.6 Cover Gas Control in Closed Primary Coolant Systems
— (to be provided in the FSAR)
Section 9b.2 Handling & Storage of Target Solution
Section 9b.5 Possession and Use of Byproduct, Source and Special Nuclear
Material
Section 9b.6 Cover Gas Control in Closed Primary Coolant Systems
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Listing of Sections/Systems in Chapter 9

(Continued)

R USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment

Other Auxiliary Systems

Section 9b.7.1
Section 9b.7.2
Section 9b.7.3
Section 9b.7 .4
Section 9b.7.5
Section 9b.7.6
Section 9b.7.7
Section 9b.7.8
Section 9b.7.9
Section 9b.7.10
Section 9b.7.11
Section 9b.7.12
Section 9b.7.13
Section 9b.7.14
Section 9b.7.15
Section 9b.7.16
Section 9b.7.17
Section 9b.7.18
Section 9b.7.19
Section 9b.7.20

Molybdenum Isotope Product Packaging System
RCA Material Handling

Radioactive Liquid Waste Evaporation and Immobilization System
Aqueous Radioactive Liquid Waste Storage System

Solid Radioactive Waste Packaging System

Radioactive Drain System

Material Handling

Facility Potable Water System

Facility Instrument Air System

Facility Compressed Air System

Facility Breathing Air System

Facility Inert Gas System

Facility Roof Drains System

Facility Sanitary Drains System

Facility Acid Reagent Storage and Distribution System
Facility Alkaline Reagent Storage and Distribution System
Facility Salt Reagent Storage and Distribution System
Facility Organic Reagent Storage and Distribution System
Organic Liquid Waste Storage and Export

Off-Normal and Accident Scenarios ‘

4-
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Select Systems Discussion

In the next slides, those auxiliary systems which generated RAls are discussed.




Heating, Ventilation, and Air Conditioning System

Single system serves:
- lrradiation Facility and the Radioisotope Production Facility

*  The system is divided into 4 subsystems. Of which three serve the
RCA (RVZ1, RVZ2, RVZ3) and one serves the remainder of the
facility (FVZ4)

Provides:
* Normal Service
- Emergency Service (prevent/minimize offsite releases)

While the PSAR descriptions coupled with the RAI responses is

sufficient for the CP review, that information on the 4 subsystems
(including figures) needs to be incorporated into the FSAR for the
OL review.




Fire Protection System and Programs

Single system serves:

- lrradiation Facility and the Radioisotope Production Facility
Provides:

«  Protects the facility from fire damage

*  Provides fire detection and suppression

*  Provides the means to safely shut down in case of a fire

* Includes a Fire Hazards Analysis to provide assurance that the
combustible loads and fire barriers are sufficient to mitigate the
spread of a fire

While the PSAR descriptions coupled with the RAI responses is

sufficient for the CP review, additional detail will be needed in the
FSAR for the OL review. Also, at the OL stage, the effects of the
pipeline gas combustible load (until the pipeline can be _
shut off outside the boiler room) on the boiler
room and adjacent fire areas.




RCA Material Handling

+  System serves the entire radiological controlled area

Provides:

*  Overhead cranes and other heavy lift equipment for the
removal/placement of shielding

*  Equipment to move/manipulate radioactive material

*  Where required, equipment is designed to prevent inadvertent
criticality

- While the PSAR descriptions coupled with the RAI responses
Is sufficient for the CP review, additional detail will be needed
in the FSAR for the OL review. Also, at the OL stage,
depending on the final design, it may be necessary to have
some of the material handling requirements incorporated into
the Technical Specifications s -
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Unique Considerations for SHINE Radioisotope

Production Facility
RPF Auxiliary Systems:

1.

o &~ DN

.

Heating, ventilating, and air conditioning
Handling and storage of target solution
Fire protection systems and programs
Communications systems

Possession and use of byproduct, source, and special nuclear
material

Cover gas control (PVVS and NGRS)
Other auxiliary systems




Unique Considerations for SHINE Radioisotope

Production Facility

« 8 Auxiliary Systems that process byproduct material in the
RPF:

Target Solution Preparation System (TSPS).

Radioactive Drain System (RDS).

Aqueous Radioactive Liquid Waste Storage System
Radioactive Liquid Waste Immobilization System
Process Vessel Vent System (PVVS).

Molybdenum Isotope Product Packaging System (MIPS).
Solid Radioactive Waste Packaging (SRWP).

Noble Gas Removal System (NGRS).




Unique Considerations for SHINE Radioisotope

Production Facility
* 19 other Auxiliary Systems in the RPF.
1. Molybdenum Isotope Product Packaging System
2. Radioactive Controlled Area Material Handling

3. Radioactive Liquid Waste Evaporation and Immobilization
System

Aqueous Radioactive Liquid Waste Storage System
Solid Radioactive Waste Packaging System
Radioactive Drain system

Material Handling

Facility Potable Water System

Facility Instrument Air System

—‘“3.00.\‘.@.0"%

0. Facility Compressed Air System



Unique Considerations for SHINE Radioisotope

Production Facility
19 other Auxiliary Systems in the RPF (continued)

11.
12.
13.
14.
15.
16.
17.
18.
19.

Facility Breathing Air System
Facility Inert Gas System
Facility Roof Drains System
Facility Sanitary Drains System
Facility Acid Reagent Storage and Distribution System
Facility Alkaline Reagent Storage and Distribution System
Facility Salt Reagent Storage and Distribution System
Facility Organic Reagent Storage and Distribution System
Organic Liquid Waste Storage and Export




Areas of Review

* Normal and Emergency Conditions
+ Sufficiency of principle design criteria

- Design bases

* Information on types of equipment, functional
requirements, and general arrangement, sufficient to
provide reasonable assurance that final design will
conform with design basis




Regulatory Basis and Acceptance Criteria

* Regulatory Requirements:

* 10 CFR 50.34, “Contents of applications System technical
information,” paragraph (a), “Preliminary safety analysis report.”

* 10 CFR 50.35, “Issuance of Construction Permits.”
* Acceptance Criteria
* NUREG-1537 and ISG, Part 2, “Guidelines for Preparing and

Reviewing Applications for the Licensing of Non-Power
Reactors, Standard Review Plan and Acceptance Criteria.”

+ Referenced/invoked codes and standards



Review Procedures and Technical Evaluation

+ Section-by-section evaluation of the technical
information presented in Chapter 9 of the SHINE PSAR

+ Supplemented by responses to RAIs

- Assessed sufficiency of preliminary design and
expected performance of these auxiliary systems in
support of CP issuance




Evaluation Findings and Conclusions

The design bases and functional characteristics of the
auxiliary systems will provide reasonable assurance

that:

«  Systems will support all required applications

*  Facility can be safely shut down and maintained in a
safe shutdown condition




Evaluation Findings and Conclusions

Level of detail provided on SHINE’s auxiliary systems is
suitable to determine that:

1) Functional characteristics commensurate with design bases of
supported systems and equipment

2) System design ensures and maintains safe facility shutdown
and prevents uncontrolled release of radioactive material




Evaluation Findings and Conclusions

* PSAR Chapter 9 meet the following requirements of
10 CFR 50.35 for issuance of a construction permit:

1) Auxiliary systems have been described, including the
principal architectural and engineering criteria

2) Further technical or design information may be reasonably
left for later consideration in the FSAR

3) Safety features or components requiring research and
development have been identified

4) The proposed facility can be constructed without
undue risk to the health and safety of the
public
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FSAR Follow-Up Items

HVAC Systems Description — Section 9a2.2.1

FP Design And Administrative Details — Section 9a2.2.4
Natural Gas Pipeline Combustible Load — Section 9a2.2.4
Closed PCS Cover Gas Control — Section 9a2.2.6

RCA Material Handling Issues — Section 9b.4.7.2




Discussion




SHINE Medical Technologies, Inc.
Advisory Committee on Reactor Safeguards
Radiation Protection & Nuclear Materials Subcommittee

Chapter 12 —
Conduct of Operations

Jim Costedio, SHINE
August 19, 2015
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Operational Structure

ANSI/ANS-15.1-2007 (The development of technical
specifications for research reactors) used as guidance

The functional levels and assignments of the operating
organization are described as follows:

Level 1: Responsible for the medical isotope facility license
Level 2: Responsible for the facility operation
Level 3: Responsible for day-to-day operation or shift

Level 4: Operating staff
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Operational Structure

Chief Operating Officer
(Level 1)

Plant Manager
(Level 1)
ES&H Manager Operations Manager | _ _ _ . . .
(Level 2) (Level 2) Review/Audit Committee
Radiation Protection | _ _ _ Shift Supervisors
Supervisor (Level 3)
Operators Reporting Lines
(Level 4) — — — Communication Lines
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Responsibilities

SHINE Medical Technologies, Inc. is the entity with legal
responsibility for holding the Construction Permit (CP)
and the facility Operating License (OL).

The Chief Executive Officer (CEQ) is responsible for
the overall management and leadership of the company.
The CEO provides direction to the Chief Operating
Officer (COQ) and reports to the Board of Directors.

The COOQO reports to the CEO and is responsible for
operational aspects of the company including
operations, safety, quality, environmental (including RP),
regulatory affairs, and security.
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Responsibilities

The Plant Manager (PM) is responsible for site
operation.

The Operations Manager (OM) reports to the PM and is
responsible for day-to-day operational activities.

The Shift Supervisor (SS) responsibilities include the
safe operation of the site and authorizing day-to-day
site activities.

Senior Operators and Operators responsibilities include
conforming to applicable rules, regulations, and
procedures for operation of the facility.
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Responsibilities

The Quality Manager (QM) reports to the COO and
responsibilities include overseeing review and audit of
plant operations by review and audit teams.

The Environmental, Safety, and Health (ES&H)
Manager reports to the COO and responsibilities
Include managing matters regarding environment,
safety, and health, including RP.

The Radiation Protection Supervisor reports to the
ES&H Manager and responsibilities include
establishing and implementing the RP Program.
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Staffing

SHINE provides sufficient resources in personnel and
materials to safely operate the facility.

Facility staffing considerations, including minimum
staffing levels, allocation of control functions, overtime
restrictions, facility status updates during turnover
between shifts, procedures, and training will be defined
in the FSAR.
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Selection and Training of Personnel

SHINE establishes and maintains training programs for
personnel performing, verifying, or managing facility
operation activities to ensure that suitable proficiency is
achieved and maintained.

ANSI/ANS-15.4-2007 (American National Standard for
the Selection and Training of Personnel for Research
Reactors) is used.
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Selection and Training of Personnel

Records of personnel training and qualification are
maintained.

Required minimum qualifications for facility staff will be
provided in the FSAR.

The licensed operator training program, including the
requalification training program, will be developed and
iImplemented in accordance with 10 CFR 55 as it pertains
to non-power facilities (e.g., 10 CFR 55.40(d)).
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Conduct of Operations

« Conduct of Operations (ConOps) is a philosophy
of working in a formalized, disciplined manner to
achieve operational excellence.

 The ConOps program emphasizes safety in
every aspect of plant operations.




Conduct of Operations

« Addresses organization, review and audit
activities, procedures, required actions, reports,
records, emergency planning, security planning,
qguality assurance, operator training and
requalification, startup plan, and material control
and accountability program.

« SHINE has stated that some of these sections
will be differed to be addressed in the FSAR.
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Regulatory Basis and Acceptance Criteria

* Regulatory Requirements:
* 10 CFR 50.54 (I)-(m)(l), “Conditions of licenses”
* ANSI/ANS 15.4-2007, “Selection and Training of Personnel for

Research Reactors”

* 10 CFR Part 55, “Conditions of construction permits, early site

permits, combined licenses, and manufacturing licenses”

* 10 CFR Part 19, “Notices, instructions and reports to workers:

inspection and investigations”

H

* 10 CFR 50.34, “Contents of applications; technical information,’

paragraph (a), “Preliminary safety analysis report.” o -

.
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Regulatory Basis and Acceptance Criteria

* 10 CFR 50.35, “Issuance of Construction Permits.”

* ANSI/ANS 15.1-1990, “The Development of Technical

Specifications for Research Reactors”

* 10 CFR 50.59, Changes, tests and experiments”

« Acceptance Criteria

* NUREG-1537 and ISG, Part 2, “Guidelines for Preparing

and Reviewing Applications for the Licensing of Non-Power

Reactors, Standard Review Plan and Acceptance
PN

Criteria. > 7 '
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Staff Review

 The staff performed a thorough and complete section-
by-section evaluation of the technical information
presented in Chapter 12 of the SHINE PSAR, as
supplemented by responses to RAIs, to assess the
sufficiency of the preliminary design and performance
of SHINE’s conduct of operations in support of the
iIssuance of a construction permit.

- Staff considered design criteria, design bases, and
relevant design information to provide reasonable
assurance that the final design will conform to the

design basis. -« D)
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Section 12.1
Conduct of Operations - Organization

* Areas of review:
— organization and its structure,
— responsibilities of individuals and groups,
— selection and training of personnel, and

— organizational aspects of the radiation protection program.

* To be detailed in the FSAR:

— staffing considerations for reactor operations and

— production facility safety program.




Review of SHINE Organization

* The staff determined that additional information was
needed concerning the SHINE functional
organization.

* In RAIl 12.1-1, staff asked the applicant to include the
review and audit committee and the radiation safety
function in the organization chart and describe the
responsibilities of both the committee and the
radiation safety function.




Review of SHINE Organization - 2

* In response to RAI 12.1-1, the applicant stated that
the Review and Audit Committee will report to the
Plant Manager and the Radiation Protection
Supervisor will report to the Environmental Safety and
Health Manager.

» Applicant also provided an updated Operational
Organization Chart showing the reporting and
communication lines of the Review and Audit
Committee and the Radiation Protection Supervisor.




Review of SHINE Organization - 3

« The SHINE PSAR did not include a reference to the operator
requalification program or a review of compliance with 1T0CFR55.

* In RAI 12.1-2, the staff requested SHINE:

* include a reference to the operator training and
requalification programs,

 provide a review of compliance with 1T0CFR55, and

* indicate is minimum requirements exist for facility staff.




Review of SHINE Organization - 4

* Inresponse to RAIl 12.1-2, the applicant stated the FSAR will:
» provide the required minimum qualifications for facility staff,

 state that the operator programs will be developed and
implemented in accordance with 10CFR55, and

 state that SHINE will comply with the requirements of 10CFR55
as it pertains to non-power facilities.

» The staff reviewed the RAI responses for Section 12.1 and found
them to be satisfactory.




Conduct of Operations
Section 12.2 - Review and Audit Activities

* Review and audit committees are established by the Project
Manager.

» Review and audit activities are summarized and reported to
Executive Management.

 Independent audits of the SHINE facility are conducted
periodically.




Review of SHINE Review and Audit Activities

- Additional information was needed:
» who holds approval authority, and

* how the review and audit committees
communicate and interact with facility
management and corporate management.

+ In RAIl 12.2-1, staff asked the applicant to state who
holds approval authority and provide additional detail
on how the review and audit committees interact with
management.




Review of SHINE Review and Audit Activities - 2

* |n response to RAI 12.2-1, the applicant responded
that the Plant Manager holds approval authority for
review and audit activities, and detailed the review
and audit committee interaction with facility
management.




Review of SHINE Review and Audit Activities - 3

* |In RAI 12.2-2, staff asked the applicant to add 10 CFR
50.59 safety reviews to the list of items to be reviewed.

* |In response to RAI 12.2-2, the applicant responded that
the FSAR will be updated to include 10 CFR 50.59
safety reviews to its list of items requiring review by the
Review and Audit Committee.




Review of SHINE Review and Audit Activities -4

* |In RAI 12.2-3, staff asked the applicant include a
minimum list of items which should be audited and
details of the audit function.

* |nresponse to RAI 12.2-3, the applicant responded that
they will expand the description of the audit function in
the FSAR.

« The staff reviewed the RAI responses for Section 12.2
and found them to be satisfactory. )

JA J'



Conduct of Operations
Section 12.3 - Procedures

« Operating procedures are written, reviewed, approved,
controlled and monitored.

- SHINE procedures are prepared, approved, revised, canceled
and implemented in accordance with the procedure program.
Document Control (DC) controls the procedures in accordance
with this program.

- SHINE policy on use of procedures is documented and clearly
understood by all applicable SHINE personnel. Activities and
tasks are performed in accordance with approved implemen
procedures. =
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Review of SHINE Procedures

- Some clarification was needed in the descriptions of
the SHINE procedure activities.

* In RAI 12.3-1, staff asked the applicant to discuss

a) basic topics the procedures currently address or
will cover,

b) method for the review and approval, and

c) process required to make changes, noting that
10CFR 50.59 may apply.




Review of SHINE Procedures - 2

* Inresponse to RAIl 12.3-1, the applicant responded with:
a) List of basic topics SHINE procedures will cover

0) Description of method for initial review and approval of
procedures listed in part a), and descriptions for review
and approval of minor modifications and temporary
deviations, and

c) Discussion of the process required to make changes.

« The staff reviewed the RAI response for Section 12.3 and found
it to be satisfactory.




Conduct of Operations

« The following sections have been deferred to the FSAR:

— Section 12.4 - Required Actions
— Section 12.5 - Reports
— Section 12.6 - Records




Evaluation Findings and Conclusions

* The staff finds that the Conduct of Operations sections
meet the applicable guidelines as follows:

(1) SHINE has presented a complete facility
organization and described the responsibilities of
persons in that structure.

(2) SHINE has described facility staffing requirements
that demonstrate ability to safely operate the facility
and protect the health and safety of the staff and
public. Staff will meet requirements acceptable for
non-power reactors.

(3) SHINE has described an acceptable radiation safety
organization with the authority to interdict or
terminate activities to ensure safety. e
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Evaluation Findings and Conclusions - 2

(4) SHINE has proposed acceptable review and audit
committee membership, charter and rules for that
committee, and a complete and acceptable list of
items for the committee to consider.

(5) SHINE has proposed an acceptable set of required
procedures appropriate to operation of the facility
and has described the review and approval process
for those procedures and for making changes or
temporary deviations to existing procedures.




Evaluation Findings and Conclusions - 2

« Accordingly, SHINE has met the appropriate regulatory
requirements and acceptance criteria. Specifically, it
meets 10 CFR 50.35 for issuance of a construction permit:

1) Facility systems have been described, including the
principal architectural and engineering criteria

2) Further technical or design information may be reasonably
left for later consideration in the FSAR

3) Safety features or components requiring research and
development have been identified

4) The proposed facility can be constructed without
undue risk to the health and safety of the

public 1 j ;




Discussion




SHINE Medical Technologies, Inc.
Advisory Committee on Reactor Safeguards
Radiation Protection & Nuclear Materials Subcommittee

Chapter 13a2 —
Irradiation Facility
Accident Analysis

Eric Van Abel, SHINE
August 19, 2015
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Accident Initiating Events and Scenarios

Bases for identification of Design Basis Accidents (DBAs) and their
Initiating Events (IEs) are:

Hazard and Operability Study (HAZOPS) and preliminary design
hazard analysis (PHA) within the Integrated Safety Analysis (ISA)

List of IEs and accidents in the Final ISG Augmenting NUREG-1537

ISA performed with experienced team members in a range of
disciplines

Based on current preliminary design information, will be
re-evaluated with detailed design

Qualitative evaluations performed within categories of accidents to
identify bounding or limiting accidents and scenarios

Quantitative evaluations performed for those DBAs with
consequences
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Accident Categories

Irradiation facility (IF) Postulated Maximum Hypothetical
Accident (MHA) (Subsection 13a2.1.1)

Insertion of excess reactivity and inadvertent criticality
(Subsection 13a2.1.2)

Reduction in cooling (Subsection 13a2.1.3)

Mishandling or malfunction of target solution
(Subsection 13a2.1.4)

Loss of off-site power (Subsection 13a2.1.5)
External events (Subsection 13a2.1.6)

Mishandling or malfunction of equipment affecting the
primary system boundary (PSB) (Subsection 13a2.1.7)

Large undamped power oscillations (Subsection 13a2.1.8)
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Accident Categories (cont.)

Detonation and deflagration in the PSB (Subsection
13a2.1.9)

Unintended exothermic chemical reactions other than
detonation (Subsection 13a2.1.10)

PSB system interaction events (Subsection 13a2.1.11)

Facility specific events:

Inadvertent exposure to neutrons from the neutron driver
(Subsection 13a2.1.12.1)

Irradiation facility cell fire (Subsection 13a2.1.12.2)

Tritium purification system design basis accident
(Subsection 13a2.1.12.3)
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IF Postulated Maximum Hypothetical Accident

MHA was postulated for both the IF and radioisotope production
facility (RPF)
IF-postulated MHA evaluated for:
Target Solution Vessels (TSVs)
TSV off-gas system (TOGS)
Light water pools (LWPs)
Accelerators
Tritium purification system
Primary cooling systems
MHA is not required to be a credible event

ISG Augmenting NUREG-1537: “... MHA may be a non-mechanistic
failure assumed to establish an outer limit consequence, the scenario
need not be entirely credible.”

Most limiting MHA was in the RPF (“Facility MHA")
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IF Postulated Maximum Hypothetical Accident

The postulated MHA in the IF is a release of irradiated target
solution to the U cell as a result of a loss of TSV integrity

PSB is TSV, dump tank, TOGS, and associated components

Assumed that both the PSB and the subcritical assembly support
structure (SASS) have breached (non-mechanistic)

Maximum inventories assumed in TSV (110% power, maximum fission
product carryover, end of cycle, no decay before event)

Robust design of each irradiation unit (1U) cell provides isolation
between IUs, therefore it is assumed that only one IU is affected by the
event

Radiologically Controlled Area (RCA) Ventilation Zone 1 (RVZ1) is
operating normally at time of event

No credit is taken for the presence of the light water pool

Target solution batch is assumed to “spill” into IU cell, generating
motive force for dispersal
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IF Postulated Maximum Hypothetical Accident

Target solution is released from
subcritical assembly

Pool presence ignored

Radionuclides drawn into HVAC
system

High radiation detected by RAMS in
exhaust ductwork, initiates alarms

ESFAS actuates confinement
isolation of 1U cell

Release fractions:

25% of target solution released from
subcritical assembly prior to
evacuation

1% of airborne material released
into cell assumed to bypass
dampers before and after closure

10% of material within cell assumed
to leak through confinement barrier, ~ 1SV ~ TSV Dump and

Dump Overflow Lines
expose workers Tank (2 each)
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IF Postulated Maximum Hypothetical Accident

Worker Dose
Assumptions

Target solution
release starts

!

25% of target
solution released
from TSV prior to

evacuation

A 4

10% of airborne
material leaves cell
and exposes workers

Off-site Release
Assumptions

Target solution
release starts

v

100% of target
solution released
from TSV

v

1% of airborne
material bypasses
isolation dampers

v

Material is filtered by
HEPA and carbon
adsorbers

|

Released
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IF Postulated Maximum Hypothetical Accident

HEPA filters assumed to
remove 99% of particulate

Carbon adsorbers assumed to
remove 95% of iodine
Dose conversion factors used:

ICRP-30, Federal Guidance
Report 12

Worker evacuation from RCA
within 10 minutes

Material instantaneously leaves
U cell after release

Conservative as time for
leakage of radionuclides from U IU Cells Trains
cell is neglected

N 59




IF Postulated Maximum Hypothetical Accident

Dose consequences
Worker: 3.1 rem TEDE
On-site doses below 5 rem regulatory limit specified in 10 CFR 20.1201
Public: 0.017 rem TEDE (site boundary)
Public doses below 0.1 rem regulatory limit specified in 10 CFR 20.1301
Calculations contain significant conservatisms

TSV normally at or below ambient pressure, however large leak
assumed capable of releasing all contents without driving force

Pool will normally prevent direct dispersal of aerosols and volatile
fission products should a breach in the TSV or TSV dump tank occur

Pool will dilute target solution, reducing releases

Noble gases assumed to immediately evolve from solution as it is
released and also immediately disperse
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Excess Reactivity Insertion Accident

Insertion of excess reactivity identified as requiring quantitative analysis due to potential
elevated doses
Potential chemical changes in the target solution were analyzed and no consequences
were identified

Target solution is prepared and parameters are verified in RPF, no adjustments are made in IF

Precipitation of uranyl peroxide has been evaluated by Argonne National Laboratory, addition of
metal sulfate expected to prevent precipitation

Positive reactivity can be added to the
TSV through void collapse scenario

czp

Increase in reactivity due to - ]
. . . ost

pressurization of headspace of TSV, Eﬂ‘pﬁ?sifj Mot

such as due to deflagration below Evens

Starting k¢
Y

Reduction in void fraction leads to
positive reactivity insertion

Temperature of TSV would remain
steady or increase due to heat
production .

Reactivity stays below initial reactivity,
which is below criticality

1% Water
Lossin

Target
Solution

Multiplication Factor

Time
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Excess Reactivity Insertion Accident

Reactivity can be added by over-cooling by primary cooling
systems (PCLS and LWPS)

Excessive cooldown that drops the target solution temperature to a value
5°C (9°F) below the initial fill temperature would add approximately
100 pcm reactivity

Trip setpoints for low temperature and high flux result in draining target
solution to criticality-safe dump tank

Would not cause criticality

Inadvertent target solution injection during startup and irradiation
operations can add reactivity

TRPS design will ensure trips on high flux prevent criticality during
startup, considering fill rate, trip actuation time, uranium concentration
errors, and detector uncertainties

Redundant (series) fill valves and fill pump interlocked during Mode 2,
preventing solution addition during irradiation

Would not cause criticality
Event does not challenge integrity of PSB, no releases
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Reduction in Cooling Accident

N

Active functions of PCLS and LWPS cooling (i.e., forced coolant
flow) are not safety functions

Loss or reduction of cooling of the TSV through equipment failures
results in a shutdown of the irradiation process.

TSV Reactivity Protection System (TRPS) trips the IU on loss of
cooling

RPCS is not an ESF, it is not expected to remain operable
following any postulated accident

Loss of active TSV cooling is alleviated by the passive cooling
provided by the volume of water contained in the light water pool

Passive cooling of the TSV and TSV dump tank contents occurs from
the pool water

Analyzed in Subsection 13a2.1.3
No dose consequences to workers or public
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Mishandling or Malfunction of Target Solution

N

Target solution in the IF contained within TSV, TSV
dump tank, and associated connecting piping and
components

ISA and associated hazards analyses identified
scenarios of concern with regards to target solution
transfer and handling in IF

Dump tank leak into the IU cell was found to be most
limiting
Rupture of piping downstream of dump tank

Assumed that piping may traverse above the pool surface,
preventing scrubbing from the pool

64



Mishandling or Malfunction of Target Solution

Release of solution occurs from piping

Rate of pumping is low, limiting
release of material to 25% prior to
evacuation

High radiation signals in exhaust
ventilation cause alarm and ESFAS
actuation

Workers assumed to evacuate within
10 minutes

1% of airborne material bypasses
damIpFers, 10% released from IU cell
into

HEPA and charcoal filters in exhaust
ductwork reduce releases to the

public
Worker calculated TEDE: 1.50 rem TSV Dump
Public site boundary TEDE: 0.002 rem Tank
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Loss of Off-Site Power and External Events

Loss of Off-Site Power (LOOP)

Uninterruptible Power Supply System (UPSS) provides power to the
emergency equipment described in Chapter 8

Detailed evaluation of the duration of emergency power requirements will
be provided with the OL application

Neutron drivers require offsite power, and are automatically shut down
and target solution is automatically drained to dump tank

Primary cooling pumps stop functioning, heat removal provided by pool
No consequences due to LOOP
External events

SHINE production facility building designed to survive postulated wind
loads, seismic loads, tornado loads, and aircraft crash loads
(Chapter 3)

Safety-related SSCs are analyzed under loading conditions of design
basis earthquake

No consequences due to external events
a\ -




Mishandling or Malfunction of Equipment Affecting
the PSB

“

DBA analyzes failure of IF systems handling gaseous
products from irradiation

Limiting event determined to be release of inventory of
TOGS into the TOGS shielded cell

Maximum inventories assumed in TOGS (110% power,
end of cycle, no decay before event)

To bound possible release inventories, noble gases in
both gas space and in the target solution are assumed
released

Detailed evaluation of gas partitioning to be planned for detailed
design

Assumption bounds results regardless of partitioning
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Mishandling or Malfunction of Equipment Affecting
the PSB

Release of off-gas occurs from TOGS
equipment within the TOGS shielded
cell

Zeolite bed within TOGS assumed to

retain 95% of iodine in gas stream
High radiation signal in ventilation
exhaust results in alarm and ESFAS
actuation

25% of activity enters shielded cell
before evacuation, 10% released
through TOGS penetrations

1% bypasses dampers, charcoal
adsorbers in exhaust ductwork

credited for 95% efficiency for TSV (within
halogens Subcritical Assembly —

Worker calculated TEDE: 1.9 rem Support Structure)
Public site boundary TEDE: 0.016 rem

Neutron Driver

R I R IR A M TG
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Large Undamped Power Oscillations and
Deflagration/Detonation in the PSB

Power oscillations

TSV experiences power oscillations with reactivity variations within the target
solution

Power oscillations are self-limiting as a result of design and inherent safety
characteristics of TSV and operating parameters

Aqueous reactor stability demonstrated at power densities of 1.8 kW/L, SHINE
TSV significantly below this

Accelerator-driven fissile solution systems found to be unconditionally stable
based on linear stability analysis by LANL (LA-UR-14-28684)

Oscillations estimated for preliminary design and do not affect safety of
assembly, detailed transient analyses will be provided with FSAR

Deflagration/detonation in the PSB

Potential failures of TOGS blowers, plugged zeolite beds, partial failures
(reduced flow rate), and loss of recombiner functionality considered

Flow blockage of system found to be limiting event

Maximum credible deflagration pressure found to be less than 50 psig
(Chapter 4)

Design pressure of components will be greater than credible deflagration

pressure
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Unintended Exothermic Chemical Reactions Other
Than Detonation and PSB System Interaction Events

Other Chemical Reactions

No chemical processing activities within the PSB

Target solution is uranyl sulfate, no potential for exothermic chemical reaction of
solution from irradiation
During startup and irradiation modes, administrative controls prohibit storing or

presence of chemicals within the 1U cell except those required for normal
operation

No credible path to high temperatures involving zircaloy and steam was
identified in the HAZOPS/PHA

System interaction events

N

Considered functional interactions, spatial interactions, and human-intervention
interactions

A number of shared systems (electrical power, cooling, ventilation, fire
protection, noble gas storage) exist and were evaluated for interaction effects

System interaction events did not result in a safety system failing to perform its
safety function or were analyzed by other DBAs

No radioactive releases as a result of PSB interaction events
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Facility-Specific Events

SHINE facility was evaluated for unique, facility-specific IEs and DBAs
Inadvertent exposure to radiation from Neutron Driver evaluated

Potential for inadvertent access during operation or operation during maintenance
activities

U cell biological shielding and the neutron driver personnel access door interlock
prevent inadvertent exposure

Visual/audible warnings, key switches, and local shut-off switches will also further
reduce potential

Irradiation facility fire event was evaluated

Due to malfunction of equipment, loss of combustible/ignition control, hydrogen
release from the TPS, or spread of fire from outside IF

Facility Fire Detection and Suppression System (FFPS) detects fires within the IF
and initiates isolation of the fire area

Combustible loadings are limited to reduce consequences
Tritium inventory is less than that that would exceed LFL in glovebox

IF boundary and components (e.g., doors, penetration seals, dampers) are fire
rated

No identified consequences from fire events
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Facility-Specific Events

Mishandling or malfunction of equipment in tritium purification system was
considered, including failure of piping, processing equipment malfunctions, fire, and
human errors

Tritium supply and return lines in double-walled pipe, and lines are subatmospheric
TPS glovebox and double-walled piping is inerted with nitrogen
Automatic isolation valves isolate tritium supply on loss of system integrity

Limiting event determined to be loss of entire tritium inventory of the 8 neutron
drivers

Release of inventory into IU cells, high radiation or other actuation signal activates bubble
tight isolation dampers and tritium system isolation valves

Up to 1% of released material bypasses the isolation dampers to be released

Alarms (local and in the control room) notify personnel and evacuation is assumed within
10 minutes

Confinement features would significantly reduce dose to workers, but no reduction
was assumed in this analysis

Worker calculated TEDE: 2.4 rem
Public site boundary TEDE: < 0.001 rem
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Accident Analysis

 |ldentify and analyze postulated accident scenarios that
are representative of the range of events that are
possible in an operating facility.

 |dentify and evaluate challenges to the safety systems
and defense in depth features of the design of the
accident scenarios.

- |ldentify design features and procedures needed for the
prevention and mitigation of potential accidents.

- Establish safety limits for facility operations and a
technical basis for control of those limits throug == S,

technical specifications. \| ’ '
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Regulatory Basis and Acceptance Criteria

» Regulatory Requirements:

* 10 CFR 50.34, “Contents of applications; technical
information,” paragraph (a), “Preliminary safety analysis
report”

+ 10 CFR 50.35, “Issuance of Construction Permits”

* Acceptance Criteria

- NUREG-1537 and ISG, Part 2, “Guidelines for Preparing
and Reviewing Applications for the Licensing of Non-Power
Reactors, Standard Review Plan and Acceptance Criteria”




Areas of Review

 To provide reasonable assurance that the proposed
design has adequate capabilities to mitigate accidents,
the staff evaluated the accident analysis of SHINE’s

irradiation facility systems to ensure sufficiency of the
proposed:

- |dentification and analysis of possible accident scenarios,

 |dentification of source term

» Calculation of doses




Review Procedures and Technical Evaluation

The staff performed a thorough and complete section-by-
section evaluation of the technical information presented
in Section 13a of the SHINE PSAR, as supplemented by
responses to RAIs, to assess the sufficiency of the
accident analysis for SHINE’s IF in support of the
issuance of a construction permit.




Irradiation Unit (IU) Configuration

« SHINE IUs are accelerator-driven and sub-critical

- The TSV is submerged in a light water pool and located directly
beneath the neutron driver assembly

* The TOGS is in a separate concrete chamber that is part of the |U




Significant Radioactive Inventories

* Neutron Driver and Tritium Purification System

+ Target Solution Vessel and Dump Tank

- Gas Management System




Accident Scenarios

- A comprehensive set of generic and facility specific events

were considered.
- MHA bounds all accidents

+ Instantaneous dump of target solution into the pool

* No retention of iodine in pool




Design characteristics that impact accidents

The facility has a low power density, low total power, and low
pressure.

Large passive heat sink to store decay heat.

No large thermodynamic forces to drive the type of large
energetic release that could occur in a power reactor.




Release Pathways

* Releases to liquid and gas spaces in [lU considered.

*  Fuel and fission product releases from |U to Radiation
Controlled Area ventilation Zone 1 (RVZ1) through filtered
ventilation system and leakage paths.

+ |solation dampers close regular ventilation system
pathway after high radiation signal leaving only leakage
pathways

* No credit for filters in ventilation system pathway
* No credit for iodine retention in pool

- Release to environment through filtered ventilation system.
* No filtering of noble gases or tritium




Dose Calculations

Workers in facility.

Worker evacuation time assumed

Member of the public at the site boundary.

Member of the public at the closest residence.

Uses 10CFR Part 20 for Dose limits

* 5 rem workers

* 0.1 rem off-site doses




Review areas deferred to Operating FSAR

* Other analyses

+ Licensee will demonstrate PSB integrity after a hydrogen
deflagration or detonation due to failure of TOGS to keep
hydrogen concentrations below LFL

« TOGS integrity after the loss of radioisotope process
cooling system (RPCS)

* Age dependent doses and pathways for doses to the pubilic.




Evaluation Findings and Conclusions

The applicant has proposed and analyzed a set of accidents that should be
representative of the possible range of events that may happen in an operating
facility.

The analyzed set of accidents provides insights into the challenges to the
safety systems and defense in depth features of the facility and considers how
the potential accidents might be prevented or mitigated by administrative
controls, engineered safety systems, and trained personnel actions.

The proposed features of the design including the engineered safety features
keep the radiation doses below acceptable limits(10 CFR Part 20 limits) and
adequately protect the workers and the public for all proposed accidents. The
safety systems are single failure proof and follow the defense in depth
philosophy.

The staff concludes that the proposed preliminary accident analysis of the |U

and the calculated consequences show that the design including the
engineered safety features adequately protect workers and the public‘ -
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Evaluation Findings and Conclusions (cont.)

Accordingly, SHINE has met the requirements of 10 CFR
50.35 for issuance of a construction permit:

«  The applicant has proposed and analyzed a set of
accidents that should be representative of the possible
range of events that may happen in an operating facility.

- Further technical, design, or analysis information may be
reasonably left for later consideration in the FSAR

- Safety features or components requiring research and

development have been identified

- The proposed facility can be constructed without
undue risk to the health and safety of the

oublic N
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Requirements

Per 10 CFR 50.34 (a)(5), SHINE has identified the
variables and conditions that will likely be the subjects
of technical specifications.

In accordance with NUREG-1537, technical
specifications (TS) will be written with the guidance
provided in ANSI/ANS 15.1, “The Development of
Technical Specifications for Research Reactors”

The TS will meet the regulatory requirements specified
in 10 CFR 50.36.

The TS will be submitted with the operating license
application.
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Safety Limits and Limiting Safety System
Settings

Safety Limits (SL)
TSV power
Uranium concentration
Uranium enrichment
Quantities of radioactive materials

Limiting Safety System Settings (LSSS)
TSV cover gas hydrogen concentration high
TSV neutron flux high, source range

TSV neutron flux high, high range
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Examples of Limiting Conditions for
Operation

Target solution parameters:
Precipitation catalyst concentration
Uranium concentration
Uranium enrichment

Fission product activity based on the maximum number of
cycles prior to target solution cleanup

Confinement

Tritium purification system (TPS) glove box system or
confinement

|lU and TOGS shielded cell confinement isolation valves

RPF confinement isolation valves
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Examples of Limiting Conditions for
Operation

Ventilation Systems (RVZ1 and RVZ2)

Isolation dampers

Filters

Emergency power

Emergency power system operable
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Examples of Design Features

Site and Facility Description

Fire resistant construction of supercells, hot cells, tank
enclosures, and process enclosures; three hour fire-rated
barriers that separate fire areas

Production facility biological shield; irradiation facility biological
shield
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Administrative Controls

Organization
Review and Audit
Radiation safety
Required actions
Reports

Records
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Administrative Controls

Procedures will be written for the activities described in
the following programs:

Criticality-safety

ALARA

Procurement and use of transport and waste containers
Fire protection

Solvent

Tritium control

Light water coolant activity monitoring

Chemical control
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Regulatory Basis

10 CFR 50.34(a)(5), “An identification and justification for the
selection of those variables, conditions, or other items which are
determined as the result of preliminary safety analysis and
evaluation to be probable subjects of technical specifications for
the facility, with special attention given to those items which may
significantly influence the final design.”

* 10 CFR 50.36, “Technical Specifications,” pertaining to a fuel
reprocessing facility. Fuel reprocessing facilities represent a
specific type of production facility and these technical specification
requirements may be applied to the SHINE production facility using
a graded approach, as described in Section 14b.1 of the ISG
Augmenting NUREG-1537.




Acceptance Criteria

- NUREG-1537, Part 2, “Guidelines for Preparing and Reviewing
Applications for the Licensing of Non-Power Reactors, Standard
Review Plan and Acceptance Criteria”

* Final Interim Staff Guidance Augmenting NUREG-1537, Part 2,
October 17, 2012

- American National Standards Institute (ANSI)/American Nuclear
Society (ANS) Standard 15.1, “The Development of Technical
Specifications for Research Reactors”




Areas of Review

«  Based on NUREG-1537, Part 2, Section 14, the areas of
review for SHINE's technical specifications included the
following:

«  That the technical specifications conform to ANSI/ANS
Standard 15.1.

- That the technical specifications conform to NUREG-
1537, Part 1, the format and content guide, including the
ISG Augmenting NUREG-1537, Part 1.




Review Procedure

As per NUREG-1537, Part 2, Chapter 14:

- Compare the proposed technical specifications with
ANSI/ANS 15.1, as supplemented in the format and
content guide, operating characteristics, site and
environmental conditions, and use, and with the PSAR.

* The technical specifications and basis should be
determined from the analysis in the PSAR.

« Confirm that the technical specifications are complete
and follow the correct format.
-
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Evaluation Findings

* In accordance with 10 CFR 50.34(a)(5), a list of proposed
SHINE facility parameters for technical specifications is
provided in PSAR, Table 14a2-1.

- While Table 14a2-1 and some preliminary information on the
SHINE facility technical specifications has been provided, it is
insufficient for the Staff to perform a review.




Conclusions

- The Staff’s Chapter 14 review will take place during the
operating license application when the design has been
finalized and the actual technical specifications are submitted
for review.

+ The staff concludes that the information provided in Chapter
14 meets the applicable regulatory requirements and
acceptance criteria, and is sufficient to support the issuance
of a construction permit.




Discussion




SHINE Medical Technologies, Inc.
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Radiation Protection & Nuclear Materials Subcommittee

SHINE Response to
ACRS Subcommittee
Members’ Questions

Catherine Kolb, SHINE
August 19, 2015
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Chemical Hazard Analysis Update

Forklifts

SHINE will use electric forklifts in lieu of propane powered
forklifts.

SHINE will revise the PSAR to reflect the use of electric forklifts.
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Chemical Hazard Analysis Update

Chlorine

A chlorine release from a rail car was not considered because
chlorine was not included in list of chemicals transported on
railways in Rock County provided by Rock County Emergency
Management.

Regulatory Guide 1.78 provides guidance that only chemicals
that are frequently transported near the site need to be
considered.
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Chemical Hazard Analysis Update

Ammonium Nitrate

According to local Tier Il reports, ammonium nitrate is present at

stationary facilities only as part of a solution of urea ammonium nitrate
(UAN)

Because ammonium nitrate is only present in solution form at
stationary locations, it was assumed that the transportation of
ammonium nitrate on nearby routes would also be in solution form

UAN is non-flammable. Although the solid residue that forms when the
water from UAN evaporates is potentially explosive, a series of failures
would need to occur to cause a hazard to the SHINE facility, namely

a release of material large enough to affect the site,

the resulting spill left un-mitigated for a duration long enough for the
solution’s water to evaporate, and

an explosion

This sequence of events is highly unlikely and was therefore not
analyzed
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Chemical Hazard Analysis Update

Margin
Regulatory Guides inherently have margin built into them

Regulatory Guide 1.91 acceptance criteria of 1 psi
conservatively based on DOD UFC 3-340-02, “Structures to
Resist the Effects of Accidental Explosions”

US DOD found that glass windows are shattered by a peak
overpressure of 1 psi, non-reinforced concrete walls fail at
1.5 to 5.5 psi, but the strongest structures are heavily framed
steel and reinforced concrete buildings, particularly those
designed to be earthquake resistant

The safety-related structures of the SHINE facility will be made
of reinforced concrete and seismically designed, and therefore
would be readily expected to withstand overpressures in excess
of 1 psi, providing a margin of safety in all calculations of stand-
off distances

85




Aircraft Hazard Analysis Update

Low altitude airways and
jetway routes within 10 miles
of the SHINE facility are
shown.

SHINE will revise PSAR
Figure 2.2-2 to reflect the low
altitude airways and jetway
routes shown.

Hacklander Airport

w— Low Altitude Airways
W E
Jetway Routes

-(-( Airport/Heliport

1 * SHINE Site 0 25 5 Miles
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Aircraft Hazard Analysis Update

SHINE aircraft hazard methodology combined aspects
of DOE-STD-3014-96 and NUREG-0800

SHINE also performed confirmatory analyses using
original methodology, but using maximum non-airport
crash rates instead of CONUS average rates

Non-airport crash rate based on maximum rate contained in

standard (i.e., Brookhaven National Lab for commercial and
large military, Argonne National Lab for general aviation, and
Nevada Test Site for small military)

Analysis shows hazard is still within acceptance criteria
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Aircraft Hazard Analysis Update

1.0E-06

8.0E-07 7.2E-07
6.1E-07

6.0E-07

4.0E-07

2.0E-07

0.0E+00
PSAR Calculation (Average Maximum CONUS
CONUS)
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Aircraft Hazard Analysis Update

Air Show Impact

No air shows are currently planned at the Southern Wisconsin Regional
Airport (SWRA).
Increases in the total number of operations at the airport resulting from

a hypothetical air show are accounted for in the calculation by using a
historical average number of operations, which includes past air shows.

To conduct an airshow at the SWRA, an FAA review and regulatory
waiver would be required.

Ingress and egress routes to the aerobatic box are clearly defined, and

the FAA would consider the risk to the SHINE facility when defining
these routes.

Aerobatic box is required to be sterile (i.e., would not include
SHINE site).

Per conversations with the FAA's National Aviation Events Specialist,
the FAA would consider the safety of the SHINE site when granting
waivers for future air shows at SWRA.
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Aircraft Hazard Analysis Update

In the opinion of the FAA's National Aviation Events
Specialist, if the SHINE facility were not within the
aerobatic box or near the ingress or egress routes, the
risk to the facility would be reduced, similar to the risk
due to normal flight operations in the vicinity.
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Non-Power Production and Utilization Facility
CIP Background

- NRO tasked with developing the CIP for NRR

- Existing CIPs not appropriate for NPUFs
— NPUFs licensed under 10 CFR Part 50.
— NRO CIP based on 10 CFR Part 52 (ITAAC Inspection).
- NRR 10 CFR Part 50 CIP focused on power reactors.

« Generic CIP to cover NPUFs
— Could be selectively applied to research reactors.




NPUF-CIP Framework —
Inspection Manual Chapter (IMC)

« IMC 2550, “Non-Power Production and Utilization
Facilities Licensed Under 10 CFR Part 50: Construction
Inspection”

- Inspection Report format.

— Enforcement (Traditional).

— Overall Inspection Strategy.

- Assessment.

— Transition to Operations (placeholder).

+ Qualification and Training for Inspectors addressed in
IMC 1245, “Qualification Program for Operating Reactor

Programs e -
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NPUF -CIP Framework —
Inspection Procedures (IPs)

+ Facility Construction
- 1P 69020, “Inspections Of Structures, Systems And Components
During Construction Of Non-Power Production and Utilization
Facilities .”

* Quality of Construction
- 1P 69021, “Inspections Of Quality Assurance Program
Implementation During Construction Of Non-Power Production
and Utilization Facilities.”

* Quality of Construction
- 1P 69022, “Inspections Of Operational Readiness During
Construction Of Non-Power Production and Utlllzatlon‘ -

Facilities.” ‘ "
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June 23-24 ACRS Subcommittee Follow-up Iltems

» Open discussion items addressed at today’s meeting:
— Construction Inspection Program
- Implementation of digital I&C systems at SHINE facility
— Aircraft impact analysis
— Impact of radioisotope process cooling system (RPCS) failure
- Hydrogen deflagration and detonation accidents
- 10 CFR Part 50 regulatory analysis

*  Open discussion items to-be addressed in September:
— Quality assurance considerations
— Radiological release limits
— Red oil considerations
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