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in your RAI, and they have to delve
, again, that's something that will
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potential
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question is related to design basis
| groundwater level. It was asked
puildings outside the nuclear island
tted water level limits, including

Hrator Dbuilding, and provide the
mation item.

Hhis question, KHNP provided the
lough this 1is important to safety,
iy 3.2 consists of the buildings in
@ and buildings outside the nuclear
g turbine generator building, as
de .

he maximum flood and groundwater
dlressed in DCD Tier 2, Table 2.0-1,
¢ design of these buildings.

v, COL Information 2.4(1) states
nt is to provide the site-specific
dod protection requirements.

mext slide.

MAN BALLINGER: I should comment
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gquestion is related to Subsection

dam failures. For this question,
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the failure of up
structures such a
Next
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that downstream
dikes, et cetera,
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dikes, et ceterd
Subsection 2.4.4.
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specific hydrol
requirements of
potential failure
Next.
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continues {
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n 2.4.4, artificially large floods
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stream and downstream water control

s dam, reservoir, and levee.
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gquestion is related to Subsection

considerations. It was commented

@lam, impoundment of cooling water

are not addressed.

Hhis question, KHNP provided the

wnstream water control structures

m dam, impoundment of cooling water

i, are addressed in DCD Tier 2,

And according to COL information

application is to provide site-

gic information and meet the

low water considerations and any

s addressed in Section 2.4.

mtly, Chapter 2, Revision 1, is

ted with no open items. However,

© monitor Chapter to assure any

s are addressed.
of DCD

yms for the presentation

gh 2.4 are shown in this slide.
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Chapter 2, Site C
Today

2.1 through 2.4.
is listed on this

this morning, to
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you for vyour attention. Any

ISK: That completes -- this is Bob
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¢ —— that completes our presentation

ess there's any questions from the
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We're ready to go? Thank you. I
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s presentation will cover Sections
The review team for these sections
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meeting in Januar
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Advanced Safety H
Revision 2 of the
Thank
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qguestion. We haf
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hase 2 Draft SER with open items for
wgh 2.4 had no open items.
1de 4, there are a few errors that

@4s I give the presentation.

Haff completed it's phase 4 Advanced

.1 through 2.4 and submitted it for

a month ago. The report covered

emography, human-related hazards,

nydrology. Geology is not covered
tation.
report closed confirmatory items

fied and discussed with you earlier
eport also includes a confirmatory
some clarification questions we
$1y with the applicant and expected
DCD Revision 1.

on 2.5 on geology, seismology, and

neering will be presented at an ACRS

IOz
<
.

wect all confirmatory items in this
valuation Report to be closed with
DCD expected next year.

you.
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for the purposes ¢
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bulb temperature
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There
issue in the curr
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33 percent of wed
U.S., as recorded
Information by
historical maximu
equal to 27.2 d
Then, it goes on
hourly observed
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than two hours, e
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ice temperatures and 1 percent

natures and 5 percent exceedance
ere had been exchanges between the
licant regarding that.

rticular, what I want to ask you
2.0-1 of the DCD. They state that,
f the ultimate heat sink, as opposed
m systems, the ambient zero percent
for the maximum non-coincident wet
is 81 degrees Fahrenheit. I'm
flemory, as you're looking up things.
s an expanded discussion of that
ent version of the SER. And I came
iing statement, and if you want to
s in your Section 2.3.1.4.6.

vs, "The staff also found that about
ther stations in the 48 contiguous
in 2005 database of Climatic Design
ASHRAE, had reported an extreme
m wet bulb temperature less than or
qgrees C, 81 degrees Fahrenheit."
to say that that's the single peak
value and there's =zero percent
it excludes things that are less

T cetera, et cetera.
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than 81 percent?
make
versus dJgreater t
less than, meanin
meaning two-third
DCD requirements.

MS. L
the primary revies
answer your quest

MR. M
a meteorologist w|

I cay
pretty sure that

MEMBE
make sure. It sdg

just wanted to ma

you were trying 1

But you're confir

country is less t

build this plant

percent probabili

exception to the

sure that

19

really true that 67 percent of the

1I

§ in the United States have a maximum
it bulb temperature that's higher
Sixty-seven percent? I want to

hat wasn't mistyped as 1less than
lan. It says 33 percent reported

§ 67 percent must have greater than,

Y

s of the country you can't meet the

AURON: So, Michael Mazaika, who is
er for Section 2.3, is available to
1on.
AZATIKA: This is Mike Mazaika. I'm
1th NRO/DSEA.

| verify that 67 percent, but I'm
it's fairly close.

R STETKAR:

Okay. I just wanted to

vs 33 percent was less than, and I
ke sure that it wasn't a typo, that
b say 33 percent was greater than.
ming that it is 33 percent of the
han this, meaning if I was going to
in the United States, I have 67
take an

ty that I would have to

DCD?
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MR. WM
there, I believe

MEMBE

MR.

=

spirited debate a
MEMBE
MR. M
MEMBE
MR. M
stations are loca
MEMBE
notes from -- I §
this. As I said,
And T
is in the SER. I
an accurate state
MR. M
MEMBE
care about four 4
to make sure that
MR.
fairly accurate.
MEMBE

CHAIR

MS. L

20

IAZATKA: Based on the information

that's correct.
R STETKAR:

Okay. Thank you.

MAZATKA: I think we had a very

pout it, and it was in --

R STETKAR: We did --

AZATKA: In dry climates --

R STETKAR: Yes.

AZATKA: -- 1is where most of those

ted.

R STETKAR: Yes. We did, and I had

ipve about three pages of notes for
it went on for quite a while.

just wanted to confirm because it
just wanted to make sure that that's
ment in the SER.

AZATKA: I will verify that.

R STETKAR: Yes. I mean, I don't

ignificant figures. I just wanted

it was not reversed.

[AZATKA: Yes, I believe that's

R STETKAR: Okay. Thank you.

MAN BALLINGER: That was quick.

AURON: Thank you.
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name 1is

Chapter

RCS and

Chapter

includes

documents, and 1]

of open

attachments with

5. Chapter 5 cor
as Subsection

Integrity of Reac

Reactor

Design.

DCD Tiers 1 and

Reports

(202) 234-4433

CHATIR
Now w
MR.
Jeongmant
5 for KEP
It is
Connectin
Next,
This
5 presel

sectiofg

items,

Next,

This

Vessel, a

Next,

This

for Chapt

I

§

(

¢

H

I

I
N

q

]

I

1

if

1

Cou

21

(AN BALLINGER: Thank you.

> continue the musical chairs.

FEONGMANN KIM: Good morning. My
Kim. I have taken the lead for
O E&C.
my pleasure to present Chapter 5,
§ System.
please.
slide shows the contents of the

tation. Overview of Chapter 5
overview, list of submitted
st of open items. And the summary

urrent status of Chapter 5, and

acronyms.

please.

s1ide shows the overview of Chapter
sists, of course, of sections such
b.1, Summary Description; 5.2,
tor Coolant Pressure Boundary; 5.3,

id 5.4, RCS Component and Subsystem

please.
table shows that KHNP submitted the
, Revision 1, with four Technical

tr 5. There have been 78 RAIs, and
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all of these RAIs
There
in the phase 2.
motor flywheel in
are POSRV sizing,
of potential gas
Next,
The
summary of open i
POSRV sizing. 3
sensitivity study
POSRV sizing stud
There
additional POSRV
Figure 5.2.2-1, a
referenced in thq
describing the ba
KHNP
capacity basis an
Next,
This
analysis. The AP
demonstrating th
staff

Therefore,

the analysis and,

22

were responses by KHNP.

are open items for justifiable SERs
Six open RAIs are related to RCP
cegrity. The last three open RAIs
LTOP analysis, and the prevention
@ccumulation.

please.

introduced the

profile already

tems. This open item is related to

taff wants to know the referenced

containing assumptions used for the

9z
<
.

fore, staff requested to provide

rapacity details, the basis for DCD
Nd to provide access to the analysis
ol DCD which contains an assessment
sis for POSRV sizing.

wrovided the response with detailed
@ the sizing analysis of the POSRV.
please.

open item is related to the LTOP
R1400 does not contain the analysis
¢ adequacy of the LTOP design.

requested to provide description of

more specifically, provide the mass
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and energy addif
analysis assumpti
computer codes, a

Next.

In rs
of the analysis (
However, staff

regarding the ang

LTOP applied.

In t
questions, KHNP j
data, assumptiof

conservatism of
transients.

Inclu
related to RCP mg
one is related to

Staff
fracture toughneg
or include the fr

KHNP
toughness, howeve
method.

Next.

This

23

fion transient results, including
ons, evaluation model, methodology,
md input parameters.

sponse, KHNP provided a discussion
f mass and energy limiting events.
additional

identified questions

lysis of the limiting events where
additional

lhe later response to

Nrovided method of analysis, basic
s, input parameters, and the

input data for mass and energy
ded is the balance of open items are
tor flywheel integrity. The first
fracture toughness.

requested to provide either the
5 barrier, using the direct method
@cture toughness as an ITAAC.

revised the DCD to state fracture

n, and this was 150 ksi by the direct

Cou

(202) 234-4433

item is related to the operating
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experience for A
provide the rele
performance of th
the APR1400 operd
operating experi
flywheels.

This
of RCP flywheel.
flywheel stress
strength of thse
justification fo
strength. This
stress limit of
the material acco
in the KHNP APR14
Technical Report
audit.

Next,

This
and the fatigue ¢
to revise the Tec}
of the hub and pr
growth rate.

In th

of the hub 1is a

24

he material. Staff requested to

ant information demonstrating the
e proposed flywheel material under

ting conditions. KHNP revised the

ence table with only relevant

1tem is related to the stress limit
Staff requested to apply an RCP

limit of one-third of the vyield

material or ©provide technical

Tt use of one-third of ultimate

applies as to what the flywheel
djne-third of the yield strength of
rding to the SRP 5.4.1.1 is applied
0 Flywheel Integrity Report. This

was made available for staff's
please.

item is related to the hub analysis
rack growth rates. Staff asked us
fnical Report to include an analysis
ovide the appropriate fatigue crack
& response,

a separate stress plot

Jded in the KHNP APR1400 Flywheel
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Integrity Report.
analysis with reg
Next.

This

size for the mot

specify the maxim

criteria for thq

requested also t}

used in determini

In rq

include the insp;s
than .5 inches.

Next,

This

flywheel integrit

DCD to state that

PSI and ISI in t

requested to proy
acceptance critern
performed or oth
service
interferences, su

0il ¢
to perform UT

penetration or ma

inspect

q

il

\

L

if

|

N

§

q

J

Cou

(202) 234-4433
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This Technical Report includes the

ards to the crack growth rate.

tem is related to the critical flaw
or flywheel. Staff requested to
mm flaw size used as the acceptance
pre-service 1inspection. Staff
at it is bounded by the flaw size
\g the critical flaw size.

KHNP DCD to

sponse, revised the

ction acceptance criteria of less

please.

is the last item as to the motor
Y - Staff requested to revise the
the hub will be inspected for both
staff

he same manner. And also,

ide a discussion on the extent and

ia of UT inspections that could be

tr alternatives of performing in-

ions, given these geometric

'th as oil channels.
annels in the hub make it difficult
Therefore,

inspections. dye

netic particle test, instead of UT,
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is added to the D
The 1
gas accumulation
potential gas acc
of SCs, SIS, a
entrainment duri
vortexing.
Staff
NEI 09-10, Revisi
and CSS or provid
to managing gas a
KHNP
potential air i
refueling condit
power operation.
ITAAC
DCD Tier 1 for A
entrainment durin
DCD Tier 1.
Next,
Accor
complete. Howeve
5 to assure that a
Nine

phases 2 and 3 h4d

26

CD for ISI instructions.

]

Hst item is related to the potential
GL 2008-01 requests to prevent

umulation in safety-related systems

md CSS, including potential gas
mg the mid-loop operations from
requested to address GL 2008-01 and

on la-A, as they relate to SCS, SIS,
¢ and justify an alternate approach
ccumulation.

orovided a markup of ITAAC regarding
and/or

mgestion vortexing during

ilons and gas accumulation during

for gas accumulation was revised in

IS, SCS, and CSS. ITAAC for air

b mid-loop operations was revised in

please.
ding to staff, Chapter 5 is
r, KHNP continues to monitor Chapter

my conforming changes are addressed.
bpen items that were identified in

ive been resolved with adequate and
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sufficient discus
Chang
marked-up in 1

incorporated the

DCD.

This
5.

Thank

MR.
Chapter 5.

CHATR

joined by Member
MEMBE
MR. J
MEMBE

Revision 1 of thd

here -- 5.2.3.2.

chemistry, and ¢

expanded consider
Revision 0. Therq
things 1like, we
combinations of
something-or-othe

and boric acid,

that are allowed,

277

sion with the staff.
s 1in Chapter 5, as reviewed and

RAIs, will be

[4b]

sponse to the

next revision, Revision 2 of the

I

41ide shows acronyms used in Chapter

you for your attention.
BT SK : That's the presentation on
Note that we've been

MAN BALLINGER:

Riccardella.

R STETKAR: Mr. Kim --

HEONGMANN KIM: Yes?

R STETKAR: -- I noticed that
of DCD, Section -- if I can find it

I, the section on reactor coolant

he associated tables, have been

@ably, have been expanded a lot from

£ are discussions in here that say
11, if I look at the ©possible
H—- what do you use for -- lithium
r —— lithium hydroxide monohydrate,

ilf T look at possible combinations

you could have a pH in the primary
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system as low as
gquite a range.
curves.

Could
all of this mate:
could you explain
coolant system p}
operating regimes
startup at new cdg
core lifev? T
apparently, were

added a lot of m

tell me why, and

going to control
MR. T}
E&C.
Actua

by EPRI chemistry
staff for chemist
I'm afraid I'm no
each.

MEMBE
here who can expld
to the DCD?

MR.

28

4.2 or as high as 10.7. That's

You also have tables. You have
you explain, please, why you added
Mial? And more importantly to me,
how you are going to control reactor
il and chemistry through all of the
i all the way from cold shutdown to
re, all the way through the end of
lat's a big request, but vyou,
concerned about this because you
aterial to the DCD about it. So,
Please tell me how you are actually
themistry.

KIM: This is Taehan Kim, KEPCO
11y, these items were incorporated
guidelines with the discussion with
ry control, based on RAI 8367. But
q the person for the exact number of
R STETKAR: Does KHNP have anybody
in this, since it's a major addition
This is Rob

SISK: Sisk,

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

Westinghouse.
We do
in detail here to
MEMBE
MEMBE
asking for, John.
MEMBE
how they're going
is not at all cle
And the troubling
be able to help -
is a pretty big
actually expect 1
that range, but
DCD -- they speci
not clear to me w
to have to keep vy
(Laug
MEMBE
measure the pH an
extra base to be
(Laug
MEMBE
how to do it. I’

know how they are

29

not have any chemists to discuss it

day.

R STETKAR: Okay. Thank you.

R POWERS: I'm not sure what you're
R STETKAR: Okay. I think I know

to try to control chemistry, but it
@ar to me from what's written there.
thing to me -- and, Dana, you might
T is that range of pH that they say
range. I don't think that they
b be anywhere near the extremes of
I'm not at all clear how in the
fy the range in the text. And it's
hat sort of controls they are going
ou kind of around 7, for example.
hter.)

R POWERS: Well, I mean, you Jjust
@ you admit a little extra boron or
mear whatever you want.
hter.)

R STETKAR: No, no. I understand

m not sure how they're -- I think I

proposing to do it, but I wanted a
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little bit of els

this.

MEMBE
your --

MEMBE
presume —-- as I sg

to do it, and you
going to do it.
MEMBE
are about 30 chemn
plant. I assu
technicians at 4
exactly this. B1
are lots of thing
this chemistry af
presumably, peogd
anything else doe
(Laug
CHATIR
to adhering to th
MEMBE
plant falls with
guidelines were w|
MEMBE

higher -- "these

30

boration from the people who wrote

R POWERS: Yes. I can understand

R STETKAR: And I don't want to

id, I think I know how they're going

probably think you know how they're

R POWERS: Well, technically, there

1cal technicians at a nuclear power
chemical

me they have about 30

nuclear power plant Jjust to do
Ht it isn't rocket science. There
(s that are poorly understood about
1 the operating temperatures, but,

le have discovered this works;

sn't work. That's what they do.
hter.)

MAN BALLINGER: And they committed
¢ EPRI guidelines.

R POWERS: Things work well if your
in the envelope of what the EPRI
ritten for.
R STETKAR:

These guys have a much

guys"? -- KHNP has a much higher
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Cou
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boron concentrati
MEMBE
MEMBE
MEMBE
MEMBE
different from --
MEMBE
MEMBE
(Laug
MEMBE
problem you worry
if you get too co
MEMBE
MEMBE

basically, painfu

MEMBE
this one, let me
Section -- this 1

reactor level conf
added description
One of those sysf
here because it'
Refueling Water |
"The LRWLIS

says,

span of 150 inche

31
on during shutdown.

R POWERS: Yes.

R STETKAR: They have 4400 ppm.

R POWERS: Yes.

kind of

R STETKAR: So, they're

R POWERS: They're really —--

R STETKAR: They're really borated.
hter.)

R POWERS: Yes. And the only

about there is boron precipitation

1d.
R STETKAR: That's one, yes.
H POWERS: Because that's,

1 when it occurs.

R STETKAR: Seeing no traction on
try one that's perhaps easier. In
s a long one —-- 5.4.7.2.6 regarding

Hrol during shutdown conditions, you
s of four level-monitoring systems.
lems -- I have to get the acronyms
5 full of acronyms -- the Local
[level Indiction System, LRWLIS, it

(site class) has a minimum visible

s above the bottom of the hot leg."

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

Then it goes on|
alarms are provid
do you get high-
class?

It al
are providing fo1
this mean you hav

Turn
record, please.

MR.
was —-- there is a

MEMBE

MR. J

MEMBE
particularly, thi
level monitoring
LTS narrow range,
like acronyms.

In pa
LIS, which is ch
that 1is outside
provides level
pressurizer to th

statement in the

alarms are provid

32

It says, "High-low and low-low
rd in the main control room." How

llow and low-low alarms from a site

I

Ho says, "Two level instrumentations
1 monitoring coolant level." Does
¢ two site classes?
the microphone on, so you're on the

JEONGMANN  KIM: Your qguestion
larm levels --
R STETKAR: No.
EONGMANN KIM: -- like high-high --

I¥ STETKAR: Yes, I'm asking

5 section describes four different

I

Hystems, a PWR LIS wide range, a PWR

and LRW LIS and a ULMS, since we

rticular, I'm asking about the LWR

hracterized as a local site class

of the secondary shield wall and

iindication from somewhere 1n the

e bottom of the hot leg. And the

DCD says that high-low and low-low

ed in the MCR. I'm asking, how do
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you provide high-
site class? It
since you have th
MR. J
MEMBE
MR. J
about that.
MEMBE
MR.
boundaries in ths
down; the levers
MEMBE

to provide alarms

MR. J
MEMBE
I was -- okay.

really unusual.

The
ultrasonic
ultrasonic level
temporarily on th

do that in Korea?

MR. J
MEMBE
MR. J

level

33

low and low-low level alarms from a
s unusual to do that, especially

ree other electrical systems.

HONGMANN KIM: Yes.

R STETKAR: Yes.

FIONGMANN KIM: Okay. I will explain
R STETKAR: Okay.

JEONGMANN KIM: There are some

f site class. So, the levels come

dome down. They make a signal to --

R STETKAR: So, you actually do plan

from that site class?

HEONGMANN KIM: Yes.
R STETKAR: Thank you. That's what
[ know it can be done. It's just

second question I had 1s the
indication. It says, "Two
monitoring systems are installed
e bottom of both hot legs."™ Do you

EONGMANN KIM: Yes.
R STETKAR: You do?
HEONGMANN KIM: Yes.
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MEMBE
too high on the

monitors?

MR. J

use the temporary
MEMBE

asking about is,

outage, is that ¢
MR. J
loop.
MEMBE
MR. J
MEMBE

near the hot leg
MR. J
MEMBE
for people to ins
MR.
high-level dose
actual level duri
MEMBE
is the final wver
indication that vy
MR.

Washington office

34

R STETKAR: The dose rates aren't

hot 1legs to install those 1local

FONGMANN KIM: Yes, temporary, we

ultrasonic device.

R STETKAR: Right, but what I'm

those are installed only during the

drrect? Those are not permanent?

FONGMANN KIM: Yes, just the mid-

R STETKAR: Just mid-loop?

EONGMANN KIM: Yes, temporary.

R STETKAR: Typically, dose rates

@are fairly high.
EONGMANN KIM:

Yes, yes.

R STETKAR: But they're not too high

tall these monitors?

JEONGMANN KIM: Yes, but that's a

nate, but we wanted to ensure the
mg the middle of operations.

R STETKAR: No, I understand. This
y fine at the bottom of the loop
du have.

this 1is KHNP

DH : Yes, Andy Oh,
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Befor
of the purificati
level. The work
think it can be p
leg.

MEMBE
insulation from t

MR. (
some other people

MEMBE
the technology he
practicality of a
these things duri

MR. (
we are just using
level of the radi

MEMBE
rates down far en
And this is done

MR. O

MEMBE
these plants ope
plants?

MR. J

MEMBE

§

[

d

H

I

H

1

if

i

q

H

D

]

H

q

li

H

Cou

(202) 234-4433
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t going into the middle, we do some
n loop and reduce the RCS radiation
Prs can access that area. So, I
ssible to attach the UT to the hot
STETKAR: You have to remove the
le piping to install these?
H : That detail I need to consult
who are the expert for that, but --
STETKAR: I'm not concerned about
re at all. I'm concerned about the
COL applicant committing to install
lg an outage.
i: As per the radiation concerns,
a purification loop and reduce the
ition before entering the --
STETKAR:

So, you get the dose

ugh, so that they can install them?

ln Korea today on these?

e Yes.
STETKAR: I mean, you don't have
ating, but is it done on similar

LONGMANN KIM: Yes, we do for --

STETKAR: It is?
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MR. S
is Rob Sisk, Westf
some of the discul

MEMBEH

looking for actuall

somewhat unusual.

MR. S|

MEMBEH

MR.

(@A)

question, the insy
MEMBERH
MR. Sfi
system is require(
MEMBERH

you. That helps.
CHATRN

questions? Other
(No rf

Okay.

minutes ahead, buf

for 45 minutes. Il
schedule, but I'm
minutes -- well,

I've been overrulf

Yes, |

ISK: So,

36
just to be clear -- this
lnghouse -- just to clarify I think
this is done --

tsion we've had,

STETKAR: This 1s done? I'm

operating experience because it's

SK: Yes, this is done in Korea.

STETKAR: Okay.

ISK: And also, to answer the

i1lation does need to be removed.
STETKAR: Yes. That's --

[SK: Yes, the purification of this

I before you can install the caps.
STETKAR: Thank

Okay. Okay.

AN BALLINGER: Any additional
questions?

psponse.)

this

We're, Dby schedule, 15

the next presentation is scheduled

think we don't have to keep to the
just wondering whether adding 45
okay, why don't we start? Okay,

d.

Ay

| t's the staff's turn.
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MS. {
Jessica Umana. 1
5, Reactor Coolan

And 4
to the ACRS Subcd
and conclusions c
phase 4, Safety E

This

reviewers that wyg
the phase 4 Safs
Today you are goij

and John Honchari

Okay.

overview of Chapf

circulates water
from the reactor
it to a secondar)
the RCS include
generator, the
pressurizer, and
These
had open items.
Protection, and
those open items.

Flywheel 1Integri

37

IMANA : Good morning. My name 1is
'm the Project Manager for Chapter
T Systems and Related Systems.

pday the staff is going to present
mmittee their issues, resolutions,
nming out of the phase 2, going into
valuation with no open items.

slide 1lists the names of the
re involved in the development of

ty Evaluation with no open items.

g to be hearing from John Budzynski

This is just a quick description

er 5. The reactor coolant system

in a closed cycle, removing heat

tore and internals and transferring

system. And then, components of

the reactor wvessel, the steam

reactor coolant pumps, the
@any associated piping.
are the sections in Chapter 5 that

We have 5.2.2, Overpressure

John Budzynski will be presenting
We have 5.4.1.1., which is the RCP
will Dbe

ty, and John Honcharik
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presenting that.
Budzynski for 5|

Removal System.

So, I
Budzynski, so he
5.2.2.

MR. B

My nal
the Reactor Syste

And 1§
05.02.02-1, refer
referenced in the
POSRVs. They pro
the sensitivity {
sensitivity study
varied the pressu

pressurizer presg

the level of 45 ¢

75 psia. And
pressure of about
I rq

assumptions, and
consulted with CH
was reviewing ATH

to ATWS condition

38

And then, we'll go back to John

4.7, which 1s the Residual Heat

!m going to turn it over now to John
can elaborate further on Section
WDZYNSKI: 5.2.2, yes.
me is John Budzynski. I work with
ms Branch.

RAT 8244,

his open item, Question

0

4 to the sensitivity study that they
DCD pertaining to the sizing of the

vided it to us. I took a review of

tudy. There were 20 cases in the

7, and there are indications they

Hizer level and they also varied the
hre. And the worst case was with

ercent, was the pressure of 24 and

that provided a reactor cooling

2700 psia.

viewed their inputs and their

it is a little conservative. I also

apter 15 personnel, the staff that

-

5, because this is kind of similar

where you have a loss of load with
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a delayed trip. |

1s sufficient siz

that as sufficien
The
Question 05.02.0

information on
limiting events
conditions. The
and computer code
what they did ws
balance. I have
and assumptions,
they did.

For ¢
used a computer
through transient
made was that thgd
secondary side a
delta T of 250 de
greater than whaf
that they did thi
input.

MEMBE

discussion about

MR. B

39

Nnd their analysis showed that there

ing of the POSRVs, and I accepted

T proof.
second open item is RAI 8609,
H-7, and we requested additional

nethodology for the Dbalance of

at low pressure protection

v provided us with a methodology
§. For the past addition transient,
5 a hand calculation of the mass
reviewed their initial conditions
and 1t seemed reasonable of what
he energy addition transient, they
code called AvVERP. It's a pass-
code. One of the assumptions they
| differential pressure between the
1d the reactor coolant side was a
grees, and that's about 150 degrees
1 the tech specs ask for. I feel
5 to make it the most conservative
I¥ STETKAR: John, we had some

this at the Subcommittee meeting.

PDZYNSKI: Yes.
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MEMBE
physically possil
between the secon

MR. B
now. I'm going t

MEMBE
the secondary sid

higher than the p

MR.
happen, right?
And, yes, that se

MEMBE

pretty conservati
defies physics, f
MR. B
CHATR
heat source is in
MEMBE
(Laug
Or vyo
transient on the
MS. U
the RCP Flywheel
going to present

MR.
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H STETKAR: Is it actually
Nle to get that large a delta T
@ary and the primary side?
JDZYNSKI: I can't answer that right
® have to look that up.

R STETKAR: What they're saying is
> temperature is about 250 degrees
rimary side temperature.

BUDZYNSKT : That probably can't
But I would have to look that up.
ems pretty large.

R STETKAR: I understand that it's
ve. I'm just curious whether it
dr example.
UDZYNSKI: Yes.
MAN BALLINGER: That would imply the
a different location.

R STETKAR: That would.

hter.)

B have some sort of really strange
thanks.

wrimary side, but -- okay,

MANA: Okay. We are now moving to

Integrity, and John Honcharik is

that to you.

HONCHARIK: My  name is John
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Honcharik, Senior
Today
coolant pump flyw
open items. Th
material, Dbasica
determine the f
operating experie
KHNP
that they were (g
determining fra
accordance with
satisfactory oper
material. And
acceptable and cl
MEMBE
do you mean measu
MR. H
The 1
the flywheel an
flywheel analysisg
using one-third

material, instead

So,

e~

justification forx

ultimate and one+

41

Materials Engineer in NRO.
I will talk to you about the reactor

lheel integrity. There were several

e first two here dealt with the

11y, the termination of how you

racture toughness and also the

mce of the flywheel material.
nresponded, and, basically, they said
bing to use the direct method of

qture toughness, which is in

dhe SRP. And also, they provided

ating experience for the flywheel
found this

therefore, we part

dsed out these two open items.

R RICCARDELLA: By direct method,

rement?
()NCHARIK: Yes, that is correct.
ext two items are basically about

lysis. Basically, the original
was based on design criteria of
of the ultimate strength of the
of one-third of the yield strength.
Nasically, we asked for technical

using that or use the one-third
third of the yield. So, 1in their
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response, they b
basically used ons
was accomplished
strength fit be

That's what intrg

So, they optimize

part acceptable.
applicable crack
material. And 4

items to be resol

And 1
pre-service insp
Basically, what

Because, right no
also, whether or
inspections, were
they used in thei

And t
and confirmed thaj
PSTI is bounded b
determining their
revised their DCD
for both the PSI
UT during the PS

And based on the

42

isically modified the analysis and
§-third of the yield strength. This
by optimizing the stresses for the
and the

qween the hub flywheel.

duced a lot of stresses for there.

d that for that. And we found that

And also, they were using
growth rates for this flywheel
herefore, we found these two open

ved and closed.

ne last two open items dealt with

Hction and in-service inspection.

were the criteria for the hub?
, they had no ISI for the hub. And
mot the acceptance criteria for the
they bounded by the flaw size that
r analysis.

he Applicant responded and provided

it the acceptance criteria for the

=

y the flaw size that they used in

critical flaw size. And they also
to include the acceptance criteria
and ISI of the hub, which included

I and service inspections for ISI.

1

He responses, the staff found that
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these responses w|

two open items.
MEMBE

the ISI inspectio
MR. H
MS. U

we're going to go

MR. B
RAI 8614, OQuesti
ITAAC. When we

that there was ndg
in the safety s
operation.

And s
ITAAC for those
similar ITAACs ha
a standard ITAAC
were sufficient.
three documents,
I listed there.

MEMBE
question. Once
that captured dow

the plant?

MR.

(mul

43

kre acceptable and closed out these

R RICCARDELLA: Excuse me. What is

m interval?
(DNCHARIK:

Every 10 years.

IMANA : Okay. The last open item
back to John Budzynski.
UDZYNSKI: Yes. This 1s open item
on  05.04.07-4. And it dinvolves
dlid the review of ITAAC, we found
ITAAC to address gas accumulation
ystems and vortexing in mid-loop
0, we requested that they provide an
two conditions. And we provided
e been used in the past almost like
They came back and their ITAACs
We reviewed them, and it covers the
the guidance in the three documents
R KIRCHNER:

John, just a process

rpu're done with the ITAACs, how is
mstream for the actual operation of

UDZYNSKT: The ITAAC for the gas
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accumulation, wha
built compared to

MEMBE

MR. BH
there are some hi
then they will cg
they put in a mory
a monitoring syst
the gas got to a
that they install

MEMBE
expectation here,
system for actual

MR.

surveillance test

MEMBE

MR. B
tech spec, EPR te
tests, which 1
determine --

MEMBE
asking.

MR. B

MEMBE

tech specs then?

I

d

¥

Iy

I

Iy

(

H

(

Iy

Cou

(202) 234-4433

22

44

t they do is they look at the as-

the design.
KIRCHNER: Yes.
UDZYNSKTI : If they determine that

yh points where gas can accumulate,
mmence a balance test or sometimes
itoring system, like AP1000 put in

em to alert the operators whenever

certain level in these pipe stuffs

1%

d.

KIRCHNER: Right. Is that the

that there will be some monitoring
plant operation?

BUDZYNSKTI : Yes, there will be
This is a very slow process.
KIRCHNER: Yes.
IDZYNSKI: I believe they will have

th specs in there with surveillance

hey  would do periodically to
KIRCHNER: That's why I was
IDZYNSKI: Yes.
KIRCHNER: This 1is captured in
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MR. B

MEMBE

MR. H

that?

(No r

MS.

—i

presentation to a
items are resolve
of the confirmato
The
Applicant has ¢
regulations and g
And t
CHATIR
MEMBE
a question.
CHATIR
MEMBE
delayed question
you talked about

Was that an anal

45

WDZYNSKT : Yes, yes.

R KIRCHNER: Okay. Thank you.
UDZYNSKTI: Any other questions on
ksponse.)

UMANA : Okay. So, to draw this

conclusion, the staff that all open
@, and we're awaiting incorporation
ry items in Revision 2 of the DCD.

staff that the

also concludes

lemonstrated compliance with NRC
widance.

hat is all we have for you today.

MAN BALLINGER: Thank you.

R SUNSERI: Well, actually, I have
MAN BALLINGER: Oh.

I SUNSERT: I'm sorry for the

here, but back on slide 8, please,

optimizing the shrink fit stress.

vtical optimization? I mean, what

dactly? And did it affect the way

nally -- the flywheel 1is actually

(ONCHARIK: Yes, it was a shrink fit

NEAL R. GROSS

does that mean ej

the shaft is act
coupled?

MR. H
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basically from th
they had very hi
it had to do with
themselves on thdg
to meet over 150
only 125. So, tH
fit for that. S
that shrink fit }
wouldn't be as h
one-third of yiel
MEMBE
resulted in some
MR. H
MEMBE
some design chang
MR. H
MEMBE
MR. H
MEMBE
MEMBE
when they do the
it to do the insp
MR. H
from the surface.

MEMBE

46

1

H flywheel onto the hub. So, before
jh shrink fit stresses on it. And
some other criteria that they impose
which was

ir reactor coolant pump,

percent overspeed. Usually, it's
ley really had a lot of high shrink
b, what they did was they reduced
detween the two pieces, so that it
ilgh . Therefore, they could use to
@d strength.

I¥ SUNSERTI: So, that actually
material change?

(ONCHARTK: Yes.

R SUNSERI: Or not material, Dbut

s to the sizes —--

(ONCHARIK: Changes for the problem.
R SUNSERI: -- of the physical --
(PNCHARIK: Correct.

R SUNSERI: Okay. Thank you.

R RICCARDELLA: Out of curiosity,

ST every 10 years, do they unshrink

kction?

(ONCHARIK: Oh, yes. Yes. It's all

R RICCARDELLA: From the outside
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surface?
MR. H
MEMBE
CHATIR
(No r
Okay.
point. So, we'll
10:00.

(Wher
the record at 9:4
at 9:56 a.m.)

CHATR
session.

Okay.

MR. S

turn it over to

Chapter 11. Than
MR. K
My

Engineering Super

Today
items for Chapte
which were identi

them.

Befor

47

ONCHARIK: From the outside surface.

R RICCARDELLA: Okay.

MAN BALLINGER: Other questions?
ksponse.)

So, this is a convenient break
l recess until five minutes until

kupon, the foregoing matter went off
D a.m. and went back on the record

MAN BALLINGER: We're Dback 1in

NSK: Thank you, Mr. Chairman. I'll
[r. Sangho Kang to lead us through
k you.

ANG: Thank you, Rob.

rfame is Sangho Kang, Nuclear
visor at KEPCO E&C.

I'm going to talk about the open
r 11, Radwaste Management System,
flied in phase 3, and how we resolved

¢ I start my presentation, I would
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like to introduce
left, Mr. Dongsu

Team Lead, and Mr

That's INC Team
design.

Now 1
slide.

The c

in this slide. A
of the RATI and
summary of the op
Next
As al
Tier 2 consists
sections for the
Secti
source terms, and
the Design Basis
surge assessment,
of the three diffq
of the process an
sampling system,
Next.

The

Management System

48
Chapters 11 and 13. Sitting on my
Lee, who is Radiation Protection
Joonkon Kim, sitting on my right.

Lead, who 1s responsible for RMS

'm going to move on to the next

dntents of the presentation is show
fter a brief overview of the status
ppen items, I will talk about the
en items.

dne, please.

I of you know, Chapter 11 of the DCD
of five sections, excluding the
COL items and references.

on 11.1 addresses the relative
Sections 11.2 through 11.4 provide
System descriptions, radiological
testing and inspection requirements
frent radwaste systems; descriptions
@ effluent radiation monitoring and
@s presented in Section 11.5.
APR1400

review of the Radwaste

| KHNP submitted DCD Tier 1 and Tier
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2, Chapter 11.
Reports submitte
Management System|

We rg
and responded to 4
SER, there is no

This
for Chapter 11 a
The total number
items were identi
three items were
Subcommittee meeft
RATs

reflecting

during the phase

Now 1

items. The £
radioactive reled
discussed in RAI

the staff request
the ligquid waste
effluent risk con
details on how th
the LWMS process
objectives and to

how the system cq

49

There is no Topical or Technical

il for the review of the Radwaste

reived a total of 38 RAI questions
0111 questions. Based on the current
dpen item for this chapter.

$lide shows the list of open items
H the time of the end of phase 3.
of open items is nine. Six open
fied in the staff phase 2 SER, but
@added as a result of a phase 3 ACRS
ing. The staff issued additional
the comments of the ACRS members
3 Subcommittee meeting.

'm going to move on to the open
about control of

ijlrst item 1is

ise to the environment, which was
3201, Question 11.02-6. In this RAI
Hd to clarify the design features of
management system with respect to
trol. The RAI requested to provide
¢ operator initiates and terminates

operation to achieve the design
provide P&ID of the LWMS to qualify

ntrols the release, and to provide
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the description t
LWMS are. And
actions is tank 1
In 4
requested informa
the operator can
two LWMS trains.
crossties to add
The treated effl
recycled for ful
exceeds a radio
components 1insidq
exchanger modulg
treatment procesg
limits.
As a
KHNP also provids
the release of th
For ¢
the DCD descripti
indicate the liqu
As fo
responded that, £
the cause of thd

mitigation actio

50

® clarify what input streams to the

lastly, to provide the operator
kakage is detected.
KHNP

he response, provided the

tion. As for their LWMS operation,
initiate treatment using one of the
Some components are kept with the
flexibility of treatment operation.
can be

went 1in the monitor tanks

nther treatment when the release

logical setpoint. The internal
!} the reverse osmosis and the ion
are arranged as ©predetermined
in order to meet the regulatory
response to the second question,
1 the P&ID of the LWMS to indicate
¢ processed liquid.
he third request, we also provided
bns which were modified to clearly
1id waste input streams.

n the release termination method, we
irst, the operator will investigate
leakage to determine appropriate
s . The

mitigation actions may
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include terminat
decontamination £
as required. Thd
will be developed
response, all nedq
a markup of the D
The
classification (g
System, which is
staff noted that
available to maks
radwaste classif
Blowdown System
different radwast
KHNP
classification of
components were
defect and the s
pounds per day.
term data an
classification of
in the revised re
Next.

The n

failure analysis

51

ion of 1liquid waste collection,

dr contaminated area, or repair work
| associated program and procedures

by the COL applicant. In the RAI

cssary information was attached as
CD.

second open item is about
[ the Steam Generator Blowdown

RAI 8270, Question 11.02-07. The

there was a lack of information

any kind of determination for the

ication of the Steam Generator

demineralizer, which should be a

¢ safety class, possibly RW-IIa.
responded that the radwaste
the Steam Generator Blowdown System
Jletermined based on 1 percent fuel
feam generator leakage rate of 75
KHNP added the source

In addition,

8 the corresponding radwaste
the Steam Generator Blowdown System

sponse.

eéxt open item is about liquid tank

in accordance with BTP 11-6, which
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was raised by RAI
requested to just
used for the BTP
DCD Table 11.2-9.
is not consistent
to RATI 7856, Ques
KHNP
terms for the
accordance with Al
defect rate of .1
We al
yard tank source
in RAI 7856, Ques
of the tank volums
11.2-9 were also
So, w
using the revised
in the DCD as a m
The 1
ACRS members duri
and issued as off
one is related to
Management Syster
address means to

System tank gases
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8731, Question 11.02-11. The staff
1fy the CVCS yard tank source terms
11-6 analysis, which is provided in
Staff noted that the source term
with those provided in the response
tion 12.02-2.
provided a response that the source
BTP analysis was calculated in
NSI/ANS 18.1, not by assuming a fuel
2 percent.
so addressed that, since the CVCS
term calculation method was changed
tion 12.2-2, to consider 95 percent

, The expected source terms in Table

changed.

8¢ re-performed the BTP 11-6 analysis
rask version and updated the results
@rkup of the response.

eéxt three items were raised by the
mg the phase 3 Subcommittee meeting
1icial RAIs by the staff. The first
the bench design of the Solid Waste
n tanks. The staff requested to

direct the Solid Waste Management

to the ventilation system and the
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basis from a radi
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as follows:

The ¢
processed through
area HVAC
charcoal filters
exceed the regula

For f
Tank, the tank wvqg
to minimize the
room. The ta
ventilation duct
discharge of any f
system.

For ¢
the tank vent is |
drain inside the
are vented to thg
the wventilation
ventilation
environment. Ths
resin transfer pr

KHNP

information.

systen|
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@ation protection perspective.

¢ response KHNP provided a response

hseous effluents from the SWMS are
| the compound building controlled
The system includes HEPA and
Lo ensure that the releases do not
tory limits.

the Spent Resin Long-Term Storage
nt is directed to the cubicle vent
transport of radionuclides to the
1k vent 1is separated from the

And equipped with screens to prevent

luid and solids into the ventilation

he Low Activity Spent Resin Tank,
louted to the proximity of the floor
tank room. The gases from the tank
room atmosphere for collection by
within the

system and treated

em prior to release to the
| gases are vented only during the
dcess or tank depressurization.
include this

updated the DCD to
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MEMBE
questions about b

vents and the 1i

And as I underst
design. You ars
room? You're no

radwaste manageme
MR. K
MEMBE

MR.

question.
MEMBE
MR. K
the fire ©protec
charcoal delay be
description of ho
and the details o
the charcoal abso
pounds of charcoa
KHNP
The ¢
to prevent formd
controlling the

The charcoal dela

cubicle, which al
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R STETKAR: So, Mr. Kang, we had
dth the solid waste management tank
quid waste management tank wvents.
and it, you have not changed the
just wventing those tanks to the
t piping the wvents to the gaseous

mt system, is that correct?

ANG: Yes, that's correct.

R STETKAR: Okay.

ANG: That's how we answer the
R STETKAR: Thank you.

ANG: Okay. The next item is about
dion design features of the GRS

ds. The staff requested to provide
w the design complies with NFPA 804
f the fixed water spray systems for

Hober beds that contain more than 100

wrovided a response as follows:

iseous radwaste system is designed
ition of an explosive mixture by
nydrogen and oxygen concentration.

 beds are located inside a shielded

I

Ho acts as a fire barrier, and there
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is no additional
cause fire or the
These
fire condition.
for charcoal delajy
for the gaseous
information and
fire hazard analj
bed area in the
updated the DCD t

The

=

release of gaseou
requested to JU
discharge would b
did not close. 1
the function of
located at the ga
As £
responded that a
package can be cldg
valve fails to cl
is required to p

effluent discharg

valves located at

valve can be cl

V|

V|
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combustible material that could
spread of fire.

design features help to preclude a
Hence, a fixed water spray system
beds is not required to be provided
radwaste system. The associated
onclusion has been included in a
sis report for the charcoal delay
Appendix A. KHNP

include this information.

ext item 1s about prevention of
effluents from the GRS. The staff
stify how the gaseous effluent

¢ terminated if the isolation valve
'he staff also requested to provide

the manual valve located which 1is

seous effluent bypass line.

r the release termination, KHNP
other isolation wvalve in the GRS
sed remotely when the main isolation
se. The vendor for the GRS package
rovide the isolation wvalve in the
> line. And also, the two manual
both sides of the main isolation

sed for 1limiting the release of
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discharge flow.
And £
at the bypass 1irf
bypass line aroj
provided to maint
When the main dis
position or maint
the wvalve locateq
continuous proce
valve 1s fixed.
above information
If y9g
turn it over to M
MR. J
is Joonkon Kim,
Group.

It's my g

to ACRS members.

I'm (¢
related to Chag
Radiation Monito

RATI 8087 and 8088
the DCD to provid

First
be described, t

initiates the ala
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dr the function of the manual valve
£, we responded that the full flow
Ind the main isolation wvalve 1is
Hin the continuous GRS process flow.
tharge line is isolated due to fail
knance of the main isolation valve,
Il at the bypass line is opened for
s flow until the main isolation
We updated the DCD to include the
11 do not have any question, I will
r. Joonkon Kim for RMS issues.

(PONKON KIM: Good morning. My name

working for KEPCO E&C Engineering

Heat pleasure to give a presentation

floing to start with the open item
ter 11.5, Process and Effluent
ring and Sampling Systems. In

| the staff requested KHNP to update
¢ the following information:

| the purpose of each monitor should
channel

 describe which gaseous

tm or interrogation. The third one
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should be describ
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be discussed to v
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whether the pumps
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The s
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KHNP
items which the

Regarding the pj

provided detailed

with relation t
response.

In th
applicant preparn

methodology and p

offsite doses. A

an REMP that d
exposure pathwa
materials and th

direct external r

57

itment and calibration procedure

1

id. The first one was that the line

iinment air monitors' sample should

erify that the monitors are capable

mum leakage rate. The staff noted

have tritium or noble gas sampling

laff noted that the Applicant should
iled description for the condenser

and CCWS heat exchanger building

has discussed and resolved the open

staff has shown on the slides.

lrpose of the RMS monitor, KHNP

|| clarification on the RMS monitor

n ODCM and REMP in the revised

 response KHNP stated that the COL

> S an ODCM that contains the

Hrameters for the calculation of the
llso, the COL applicant is to develop
radiation

kscribes the potential

WS associated with radiocactive

¢ cumulative gaseous effluent and

jdiation from the structure, system,
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and components.
KHNP
alarm or internal
channels will ex
revised response,
calibration pro
Regulatory Guide 1
develop the calib
Okay.
stated that the C(
location, sa
routing/configura
location to minim
ANSI-N13.1. This
penetration facto
the computationa
particle penetrat
A des
the RMS has the c{
particulates, iod
DCD
detailed test deg
condenser pit suj
building sump mon

All o
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rlarified that the RMS initiate an
action when one channel of the three
teed the setpoint first. In the
KHNP described components and the
will relevant

Nedure meet the

lequirement. The COL applicant will
ration procedure.

In the revised response, KHNP
[. applicant design the sample nozzle
line line

mple size,

tion/length, and the monitor
ilze the line loss in accordance with
is verified to ensure the particle
r is not less than 50 percent using
I fluid dynamics methodology and
ion analysis.

cription has been added such that
pability to obtain grab samples for
ine, gases, and tritium.

II1.5 has been updated to contain
cription and table information for
ne monitors and CCW heat exchanger

l1tor.

f the open items have been resolved
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through the revisgd response to RAI 8087 and 8088.

Okay.

In RA
address sensitivi
for the primar
instrumentation.
the steam line ef

In th
discussed this 1
monitors for dete
A calculation to
N-16

activity i

Appendix 11B sho

steam generator T

been discussed
response.
This
MR. K
Accor

process for Chapf
items identified

resolved and inco

The n

in this presentat

list of COL itern

Next.
[ 8203 the staff requested KHNP to
and alarm limit

ty, response time,

y-to-secondary leakage detection

Also, additional information about
fluent monitors should be provided.
¢ revised response KHNP provided or
nformation of the main steam line
rting primary-to-secondary leakage.
demonstrate the ability to monitor
n the main 1line was provided.
Wws compliance with the monitoring
ube leakage. The open items have
ind resolved through the revised
1s my presentation.

ANG: Okay. I'm Sangho Kang again.
@ing to the Draft SER, the RAI
er 11 is completed. The nine open
and 3 were all

during phase 2

rporated in the updated DCD.

1)

#xt slide provides the acronyms used
ion, and the next slide shows the

s which were affected during the
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you for your atte

CHATIR

We ca

MS. 1
Again, my name ig
for Chapter 11,
chapter.

Today
Williams, the tec

As vy

Safety Evaluation
a month ago for r
confirmatory item|
discussed with
earlier this year
Now
these open items
CHATIR
MR. G
and I'll be prese
The o
meeting about Sec

System, and 11.5

]

]

if

I

if

L

I

S

]

|

]

I

if

1

"
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of the open items.
all for my presentation, and thank

ition. Any questions?

IAN BALLINGER: Thank you.

1 change out. Ready to roll?

AURON : Yes. So, good morning.

Carolyn Lauron. I'm a Chapter PM

the Radiocactive Waste Management

I have Zachary Gran and Steve
imnical reviewers for this chapter.
the Advanced

u recall, phase 4

Report was submitted to you about
tview. The report resolved several
and the open items identified and
bu previously at an ACRS meeting
ach will discuss the closure of
ln detail.

IAN BALLINGER: Green light on.
AN: Hello. My name is Zach Gran,
1ting today.

en items from the last Subcommittee
rions 11.2,

Liquid Waste Management

Process and Effluent Radiation
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Monitoring and Sa
This

open items from t

discussing additiljonal RAIs

Subcommittee.
Next
This

consists of the

61
mpling System.

presentation will first go over the
he last Subcommittee meeting before
that came back to the
s1ide, please.

is our summary slide.

Chapter 11

following sections: the coolant

source terms, Liqylid Waste Management System, Gaseous

Waste Management

System, and the
Monitoring and S
summary of reqgula
for resolving the
Slide
So,
requested additio
radwaste tank rd
radwaste system 3
tank releases wer
The 4
include the P&IDs
also provided a d

take to limit woxy

for additional tr

System, Solid Waste Management

Process and Effluent Radiological
Hmpling System. Also listed is a
tory requirements and guidance used
open items.
5, please.
the first open item. This RAI
mal details regarding the detergent
also for the

leases. This was

5 a whole, but the detergent waste
4 what was holding up the open item.
Neplicant provided DCD markups to
for the liquid radwaste system and
kscription of actions operators can
ker doses,

such as recycling water

catment.
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The ¢
were monitored.

sample lines on 1

staff is now track

Slide
Our {
regards to proy
consistent defin

classifications fi

10.4.8 to be cong

The 4
clearly state thsg
seismic classific
provided the radi
Generator Blowdow

This

inclusion of 1is

seismic classifig

term information

System allowed st

components as des

is tracking this
Slide

For d
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ffluents from the detergent waste
This also allowed staff to verify
he detergent radwaste system. The
ing this RAI as resolved and closed.

6, please.

econd open item, this RAI was in
riding adequate descriptions and
itions for the radwaste seismic

br components found in DCD Section

istent with Sections 11.2, .3, and

\pplicant provided DCD markups to
ol start and endpoints for radwaste
@ations. In addition, the Applicant
bactive source terms for the Steam
m System components.

allowed the staff to verify the

olation valves for the radwaste

ations. In addition, the source
for the Steam Generator Blowdown
Hff to verify the classifications of
cribed by Reg Guide 1.143. Staff
RAT as resolved and closed as well.
7, please.

pen items 3 and 4, I believe it's
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11.05. This RAI

provide clear a
described by NURE
The
information requsg
have this list of
here. We wante
monitors have al
some didn't. So,
consistent agains
So, 1
information. Ex
Applicant include
contained in 1
provided in the D
discussions of C(Q
calculation manu
Monitoring Progra
as confirmatory i
Slide
Oh,
clarification on f
calculation provi

The A

response that indg

63

was 1issued to have the Applicant
md consistent information as is
t-0800, the staff's guidance.
Applicant provided all the
sted of them by the RATI. So, we
nine items provided in this slide
1 to make sure that each of the
I this information. Some had it;
we wanted to make sure that it was

T all monitors.

ne Applicant provided all of this

)

mples of changes provided by the
] process configuration, figures now
.5; clear monitoring locations
CD text and in Figures in 11.5, and

[ item commitments for outside the

H1l and the Radiological Effluent
m. The staff is tracking these RAIs
tems.

8, please.
this RAI was 1issued to request
he primary-to-second leak detection
@led by DCD Appendix 11B.

pplicant provided the staff with a

luded DCD text inserts for Section
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11.5 on the main ;s

N-16 monitors. ]

clarifying text i

staff in performi
This
verify the calcul

demonstrate the

secondary leakagql

as resolved and ¢
Slide
This

were issued sing

This RAI was 1iss]

7856, Question 12|

source term for
staff's BTP 11-6
The r
a source term equ
whereas, the sou
calculation in BT
Compa
to Table 11.2-9 d
conclusion that
12.02's

response

11.02-9. So, tH

64

siteam line effluent monitors and the
n addition, the Applicant provided
n the DCD Appendix 11B to aid the
mg confirmatory calculations.
information allowed the staff to
ations provided by the Applicant to
ability to detect ©primary-to-
The staff is tracking this RAI
losed.

9, please.

slide 1s the slide of RAIs which
e the last Subcommittee meeting.
led because in the response to RAI
02-2, the staff observed an updated

ligquid waste tanks relating to the

@nalysis.

Hsponse to Question 12-02-2 provided
ivalent to .25 percent failed fuel;
rce term required for the staff's
P 11-6 is .12 percent failed fuel.

rison of Question 12.02-2's response
1d not allow staff to arrive at the
half the source term provided in
information in

was equal to the

c staff issued an RAI to request

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

clarification.
The
discuss the diff;
source terms devg
terms provided 1if
source term for
ANSI 18.1 standar
The 1
the tank source t
so, it is differej
ANSTI 18.1. Thus
appropriate for t
Slide
The
provided by the
Applicant's resp
staff's guidance
NUREG-0017 for th
this analysis. N
18.1 standard for
this RAI as a con
Slide
As a

last Subcommittes

guestion to reque

65

=

ipplicant provided a response to
Hrences 1in assumptions between the
floped for BTP 11-6 and the source
oy 12.02-2. This difference in the
dhe 11-6 analysis 1s based on the
.

esponse to Question 12.2 modified
erm methodology in Chapter 12. And
Nt from the methodology described by
a simple comparison would not be
he two source terms.

10, for our conclusion.

staff reviewed the information
Applicant and determined that the
fnse 1is adequate, given that the
for BTP 11-6 specifies the use of
¢ development of the source term in
JREG-0017, then, references the ANSI
the source term. Staff is tracking
firmatory item.

11, please.

followup question received from the
issued this

H meeting, the staff

Ht clarification on the methods used
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by the Applican
ventilation syste

The
describe that the
the cubical vent
In addition, the
tanks were directqd

overflow would be

before venting.

The 1

allows staff tg
material into thqg
tracking this RAI

Slide

Again
received from th
staff issued this
on the Applicant'
4.8.9.4, which s
shall be provi
containing more tl]
found that DCD
description on t

suppression.

The A

=i
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t to direct tank gases to the

ipplicant provided a response to
vent for each tank is located near
to minimize the transport of gases.
Applicant provided details on which
ld to floor drains, so that the water

directed to the appropriate drains

nclusion of the wupdated DCD text

verify control of radioactive

ventilation system. The staff is
as a confirmatory item.

12, please.

{ as a followup to a question
e last Subcommittee meeting, the
question to request clarification

¢ compliance with NFPA 804, Section

tates," Fixed water spray systems
dJed for charcoal absorber Dbeds
lan 100 pounds of charcoal." It was

Section 11.3.2 only contains a

le use of nitrogen spray for fire

pPplicant provided a response which
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provides DCD cH
describe the fire
bed in the gaseo
also states that
required for the
The
provided by the
response 1s accd
staff's SER, the
been approved as 4
for charcoal bed
acceptable Dbecaud
Guide 1.189. Th
confirmatory item
Slide
MEMBE
Chapter 9 of the
we'll have a meet
As T
despite the fact
sprays, the staff
MR. G

MEMBE

analysis in Secti

it's not realistifg

67

anges to Section 9.5A.3.6.4 to

analysis completed for the charcoal

is radwaste system. The Applicant

NFPA 804, Section 8.4.9.4, is not
gaseous radwaste system.
staff reviewed the information

Applicant and determined that the

totable. In Section 9.5 of the
staff discusses how nitrogen has
means to limit and extinguish fores

The staff finds

22

the response

e it follows the guidance of Reg

D

¢ staff is tracking this RAI as a

13, please.

R STETKAR: Zach, we haven't seen

SER, the finalized SER, vyet. So,
ing on that sometime later.
understand this, you say, well,
that NFPA 804 says you need water
is okay with them using nitrogen?
RAN: Yes.
R STETKAR: You refer to a fire
bn 9. The fire analysis Jjust says

to assume that there will be fire
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damage. To me, t
wishing it away.
But,
conclusion, which
9 issue --
MR. G
MEMBE
to look at is the
MR. G

MEMBE

far as the staff

MR.
extinguisher, yes

MEMBE
extinguishing age

MR. @G
fire protection
Yes, we talked w
can't remember t}
they referred to,
that specifically
spray, you can us

MEMBE

MR.

68

lat's not a fire analysis; it's just

if I understand the staff's

| again, you're saying is a Chapter
RAN: Yes, mostly.

R STETKAR: But what we're trying
nexus of 9 and 11, obviously.
RAN: Right.
R STETKAR: And you're saying, as
is concerned,

nitrogen is okay as

FRAN : Yes, we talked -- as an

R STETKAR: As you said, as an
mt .
RAN : Yes. So,

we talked with the

folks and the wventilation folks.

ith them both, and they both -- I
e particular standard number that
but I believe it's in the Reg Guide
states, you know, in place of water
¢ nitrogen to extinguish fires.

R STETKAR: Okay.

HRAN : And so, they rely on the
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standard to meet

MEMBE
MR. G
As J

received from tH
staff issued this

how the Applicant

the release limif

valve, valve 008,
close signal.

The 4
specified another
remotely at the
that valve 008 dg
close signal.
valves 1013 and
after valve 008,

The A

in response to th

the staff to ver

that can be used t

staff is tracking
Slide
The 9
been

items have

69

the fire protection requirements.

R STETKAR: Okay. Thank you.
RAN: So, slide 13, please.
inother followup to a question

e last Subcommittee meeting, the
question to request information on
on limiting releases in excess of
s in the event that the isolation

does not close on the receipt of a

\bplicant provided a response that
isolation valve that can be closed
nadwaste control room in the event
s not close on the receipt of the
llhe Applicant also specified that
1014, which are located before and
ran be manually closed.

pplicant also provided DCD markups
is question. The DCD markups allow
1fy the locations of other wvalves
0 control releases. Therefore, the
this RAI as a confirmatory item.
14, please.

taff has determined that all open
that the

closed 1in the sense
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regulatory criter

items are being ti
the DCD.

The
information prese
confirmation of
Applicant has ¢
regulations and g

This
on Chapter 11.

MEMBE
charcoal beds.

MR. G

MEMBE
there,

you refer

saying that nitrqg

fires. The discu
MR.
section, I believ

MEMBE
doesn't say anytl
It just says you

MR. G

MEMBE

70

5 listed below meet all applicable
ia. The six listed confirmatory

lacked for incorporation in Rev 2 of

staff concludes, using the

nted in the application, and pending
that the

the items 1listed above,

lemonstrated compliance with NRC
widance.

roncludes the staff's presentation

R STETKAR: Zach, I'm back to the
RAN: Okay.
R STETKAR: When I read through

to Section 11.3.2 of the DCD by
gen can be used to extinguish the

ssion there says that nitrogen --

FRAN : More for drying in that
e, right?
H STETKAR: That's right. It

nNing about any automatic nitrogen.
¢tcan line up nitrogen --

RAN: TIf it gets wet or something?
R STETKAR: -- to purge, yes, to try

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

them or to purgq
charcoal. So, afg
with a valve in 1
but it's differen
MR. G
to this question
fire suppressio
specifically, tho
MEMBE
of course, in usi
fire is it doesn'’
MEMBE
MEMBE
oxygen. SO, you
as it dissipates,
MEMBE
out. Perhaps the
would imagine. T
MEMBE
will probably --
able to maintain
you may have {1
mechanisms, which

just don't have tf

to the wall very

71

the beds before you replace the
parently, there is a nitrogen pipe
T somewhere that somebody can open,
t from the fire suppression system?

HRAN: Yes, I think that the response

details some information about the

1 ability. I can't recall
ugh.
R POWERS: The inherent difficulty,

mg the nitrogen for the suppression

T remove the heat source.

R STETKAR: Right.
R POWERS: It addressed excludes the
Have to maintain it, because as soon

it, of course, is back in the fire.

R STETKAR: Right, and gets swept

v will look at that in Chapter 9, I

hat's the fire protection stuff.

R POWERS: The fire protection stuff
I mean, it's just a matter of being
he exclusion of oxygen. Of course,

o dissipate the heat Dby other
are notoriously slow. Charcoal beds
le thermal conductivity to dissipate

fast.
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MR. G
MEMBE
capacity in the ¢
just a matter of
MEMBE
(Laug
CHATR
MS. L
MEMBE
CHATIR
MEMBE
Chapter 11 previ
with respect to Rs
burdensome. And
this point and unn

slide 7. But thdg

the staff indicat

for contributions
present or were n
just was curious
that there might }
Guides to make
certification pro

MR. G

will be coming a

H

1

H

I

i

H

I

Iy

L

«

Iy

Cou

(202) 234-4433
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AN: Yes. Thank you.

POWERS : There's enough heat
ystem to dissipate the heat. It's
ransport.

STETKAR: Yes, well --
ter.)
(AN BALLINGER: Thank you.
\URON: Thank you.
REMPE: Ron?
(AN BALLINGER: Yes, ma'am?
REMPE : During our discussion on
usly, we had brought up an issue

by Guide 1.143 might be unnecessarily
I wasn't fast enough to bring up
ute my phone when we were discussing
discussion in the updated SE from
ed that they had an RAI and asked
for various isotopes that weren't
t significant contributors. And I
if the staff has identified here
e some needs for updates to the Reg
the licensing or the design
ress more efficient in the future.
RAN :

Well, the updates that I know

e the consistent descriptions for

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

the components.
received from KHN
start points for
updated. Whe
contributors, so
percent sure will
MEMBE
because it goes
important to kee]
make the process

actually, that al

on Chapter 2 whe

guidance was a 1i

I

Iy

I

i

1

and EAD, that if
things, it might
MR. G
CHATIR
Movin
MR. 1
Dongsu Lee, who
Leader at KEPCO E
Today
12, Radiation Pro
page.
This
Cou

(202) 234-4433

T
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So, like the response that we

P, how they indicated the stop and

the components, I know it will be

her or not the significant

the radionuclides I'm not 100
be updated in the Reg Guide.

REMPE : Well, I think that,

hrough design certification, it is
track of these items that might
more efficient in the future. And
50 pertains back to the discussion
re they were indicating that the
ttle inconsistent on site boundary

we can find ways to track these

e a good idea.

RAN: Okay. Thank you.

(AN BALLINGER: Thank you again.

y on. Go ahead.

EE: Good morning. My name 1is
s working as Radiation Protection

C.
I am going to talk about Chapter
Let's move on to the next

rection.

resentation follows the contents as
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1s shown 1in this

summary of open
attachments.
Let's
Overv
page.
Next
The
Chapter 12, the 1

this chapter.

A tot
in this presentat
this page, and th

And n

On th
the summary of og
provide additiona
Thus, KHNP provi
staff indicated t
are incomplete an
updated.

For
revised response

we performed the

And n

74

slide. It consists of overview,

items, current status, and last,

move the next page.

lew of Chapter 12 is shown in this

bage.
submitted documents related to
CD, and no open items are left for

H1l of 15 open items will be addressed
ion. The list of nine is shown on
¢ next page.

ext page.

1s slide I would like to talk about
en items. First is staff asked to
1 information on CVCS source terms.
ded the source term. After that,
hat barium activities of CVCS tanks
1 dose rates of the tanks were not
these requests, KHNP provided a
with the corrected source terms and

shielding calculations results.

ext page.
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And g
to provide: P
source term outsi
term for MCR e
dimensions of th
fluid and the MCR|
For
responses. Staff
that the one-week
not accurate. So
term data and pro
Next
And t
provide the basis
KHNP provided thq
staff noted that
continuous gas sf
limit the operat
around the CVCS vy
For g
1 markups to incl
operation. After
to confirm that f

with 40 CFR 190.

KHNP

75

he next open item, staff requested

dst-accident time-dependent fluid

de the containment, and the source

ergency ventilation filters, and

D]

# systems containing recirculating
emergency ventilation filter.

this request, KHNP provided the
reviewed KHNP responses and noted
source term of the MCR filter was
| KHNP corrected the one-week source
vided a revised response.

page .

hrough RAI 8420, staff requested to
of CVCS yard tank source term, and
ol information. During the review,
the source term was based on the
Hripper operation and requested to
ilon not to exceed Zone 1 criteria
ard tank.
his notice, KHNP provided the Tier
ude the limitation of gas stripper
that, staff additionally requested
ne dose rate from the tanks comply
added a COL

item to ©provide
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information to emsure that radiation levels at the

site boundary do 1
190.

Let's

The 1
design impacts by
to revise the CV
shielding, and
buildup of the da
to provide more
approach ensures
is adequate.

For
that the consery
substantially 1lai
methodology, whig
of daughter produ

KHNP
buildup in BOB s
were performed u
result, the impad
current

design

structure design

minor increase of

information about

not exceed the limits of 40 CFR Part

move to the next page.

lext open item 1is related to the

daughter nuclides. Staff requested
1S and BOP component source terms,
the zoning, concerned about the
wghter nuclides; and also requested
information describing how the
that the shielding for piping areas
KHNP demonstrated

dfhose requests,

atisms 1in KHNP's methodology are
ger than those of Westinghouse's
h considered the effect of buildup
tts.
@lso evaluated the daughter nuclide
ystems, and the shielding analyses
$1ing updated source terms. As a
ts of the daughter nuclides on the
were negligible since the civil
nas sufficient margin to bound the
the source terms. KHNP provided

the shielding analysis for the pipe
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lines with speciff

Next [

In RA
requested as a 1fq
for the source f{
components; corrg
source dimensior
provision of just
shielding source
significantly 1oy
term, and, also,
terms to consider
products.

For tf
to include the
determination of
corrected dimensi
the shielding an
dimension of the
source term and th

And K
considering the
shielding analygq

updated source tf

thicknesses and

77

|c examples.
age.

\T 8420, Question No. 25, staff
llowup for additional descriptions
erms of the GRS header from CVCS
ction of the inconsistency in the
s for the header drain tank;
ification for the reason that the
terms of the waste gas dryer was
er than the design basis source

updating all the component source

the impact of the daughter nuclide

10se requests, KHNP revised the DCD
additional description about the
the GRS inlet source term and

bns for the header drain tank and

hlysis. KHNP also corrected the

waste gas dryer and updated the

e corresponding shielding analysis.

HNP updated the GRS source terms

daughter nuclide buildup and the

rs were re-performed wusing the

PTmS . Accordingly, the shielding

the radiation zone drawings were
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revised based o]
above.
The 1

the following:

The d
74 was used for
factors, while

shielding calcula
backscatter was 1
of multiplication

For {
related rationale

The
determine the mu
adjustment factor
be multiplied by
Since the dose ra
using ICRP-51 DCF
for the multiple

KHNP
analysis to Y
considering bac
underestimate the
purpose.

And

78

N the updated shielding analyses

ext open item is that staff noted

bse conversion factors in ICRP No.
determination of multiplication

JCRP-51 was used for all other

Hions. The effects of the radiation
bt considered in the determination
factors.

iwo open 1items, the KHNP provided
s as follows:

[CRP-74 DCFs are only used ¢to
lltiplication factors which are the
4 for the multiple pipes that are to

the dose rate from a single pipe.

te from a single pipe is calculated

T

§, the actual shielding calculations
wipes are based on ICRP-51 DCFs.

also performed the additional

erify the calculation without

kKscattering, and it does not

dose rate for the shielding design

staff noted that the shielding
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thicknesses of thgd
So, staff requg
thickness for eac
Accor
information which
the DCD table and
Next
Throu
unclear where the
CCWS structure i
design features

radioactive mater

KHNP

radioactive mater

either to the I
building sump.
Staff
location of the
building sump mon
KHNP
sump and the turl
revised response
And t
Staff

item. Staff requ

79

ol hot pipe way area was insufficient.

Hsted to provide the shielding
lh of the walls in the room.

dingly, KHNP provided all
were required by staff and revised
the relevant figures.

page.

gh this RAI, staff noted that it was

collected liquid in the sump of the

1J

H routed and if the sump included
to prevent the release of the
1al.

revised this approach, so that the
ial from the CCWS sump is routed
turbine

WMS or to the generator

also requested to ©provide the
JCWS sump monitors and the turbine
jtors.

grovided the information of the CCWS

jine building sump monitors in the

to RAI 8088.

lhen, the next open items, yes.
also tracked RAI 8254 as an open
eksted the information regarding the
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access to delay Db
KHNP
radiation exposur

bed with nitrogen

The r
in the DCD.

Let's

The 1
that the appli

information to
features are in p]
the spread of co

disposal of ICI.

Staff
temporary filtrg
supports, such as

For ¢

refueling water 1

Cooling and Cle
filtration system
Fuel Pool Coolin
concentration ley
refueling pool;

during the ref

cutting.

80

ed rooms.

provided the means to 1limit the

¢ by isolating and purging the delay

gas before access to the rooms.

D]

#lated information has been provided

move to the next page.

ext open item is that staff noted
Jation does not contain enough
ensure that appropriate design

llace to limit personnel exposure and

ntamination during the cutting and

requested information, also, on the

ition and the relevant design
provision of a power supply.

he resolution, KHNP clarified that
s purified by the Spent Fuel Pool
qnup System, not by a temporary
{ and also indicated that the Spent
y and Cleanup System reduces the
el of radioactive material in the
And thus, maintains a lower level

Heling operation, including ICI
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This
Staff requested
pressurizer for t
KHNP
removed by the re
reactor coolant ¢
the pressurizer
reactor coolant g
Staff
the information i
the piping from t
goes directly to {
And 1}
Section 5.4 by del

with the current

The n

protection of
requested to pr
features for the 4
other than contai
KHNP
Subsection 9.5
radioactive
that are to be co

Staff

sourcg

81

slide shows the next open item.

to provide how to degas the
he shutdown.
responded that the gas can be
@actor vessel closure head using the
jas vent piping, which connects to

vent and, then, 1is routed to the
4s vent system.

noted that it is inconsistent with
m Section 5.4, which indicates that
he reactor vessel closure head vent
fhe reactor coolant gas vent system.
(HNP corrected the description in

lleting the sentence to be consistent

design.

[4h]

xt open item is related to the fire

Hthe radiological areas. Staff

Nvide the fire protection design

Wireas containing radiocactive sources
mment.

updated the descriptions in DCD

appendix, including the other

es 1in the compound building area
msidered in fire protection.

noted that there were still
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inconsistencies
radiological area
with the fire pro
KHNP
additional radiol
including the SWM
also, wupdated t}
complies with thd
Guide 1.189.
The 1
radiation monito
Facility room, ar
to meet the requi
As a
monitor has bs
subsections of D
name of ICF was ¢
The £
response related
bay area and the
monitors with 1o
only outside the
Upon
has added a local

and the waste dri

82

regarding if an area is a
and missing the criteria associated
tection of radiological sources.

provided the response to address
bgical sources in the fire areas,
$, GRS, LWMS, and HVAC systems; and
e DCD to how the

address plant

ol criteria in 10 CFR 50.48 and Reg
that the area

lext open item was

n for the Instrument Calibration
1 there were alarm location issues
rement of ANSI/ANS-HPSSC-6.8.1.
room

resolution, the ICF area

en deleted from the relevant

JD Tier 1 and Tier 2, as the room
hanged to "Future Use".

1rst finding section in DCD and the
to RAIs were revised, and the truck
waste drum area have area radiation
el alarms. The alarm was located
Qrea.

the request of the NRC staff, KHNP

alarm to the inside truck bay area

im area to meet the requirement of
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ANSI/ANS-HPSSC.

=+

In
Question No. 49,

As a
confirm that the
design consider th
changes which werf
RAT response.

Staff
mission dose 1
considering the cf

For

performed the fulll

and EQ evaluation
and confirmed thg
also, re-performg
analysis and conflil
limit of 5 rem.
KHNP
assure any conform
open items that wg
3 have been resd
discussion with tf[

Thank]

CHATR|

the revised

83

response, RAT 849¢,
the open items have been resolved.
last open item, staff requested to

general shielding, zoning, and EQ
e cumulative effects of source term

t incorporated through the numerous

also requested to ensure that the

rates remain acceptable, even
langes 1in the source terms.
the last

resolution, KHNP has

evaluations of shielding, zoning,
based on the updated source terms
t the current design is wvalid; and
td  the mission dose

vital area

rmed that the results meet the dose

rontinues to monitor Chapter 12 to
ing changes are addressed. Fifteen
tre identified in phase 2 and phase
lved with adequate and sufficient
e staff.

you for your attention.

(AN BALLINGER: Thank you.
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MR.
My name 1s Getac

Manager for Chapt

To my

and over there is
Larry Burkhart, 1t
chapter.
The
Safety Evaluatioi
Chapter 12 and sy
month ago. That
14 open items di
2017, and the f1
during our phase
There
number of open itq
had 15; we have 1
to one of the itq
closed. So, it
have 14 open item
Ed wi
of these open ite
Thank

MR.

Stutzcage. I am

84

NESFAYE: Good morning, everyone.

hew Tesfaye. I'm the NRC Project
er 12, Radiation Protection.
right is the technical reviewer,

Bill Ward, the Project Manager, and

ne Technical Branch Chief for this

taff has

[#8]

completed its phase 4

N Report with no open items for
omitted it for your review about a

report includes the resolution of

L

Hcussed with you on February 24th,
11 Committee on June 27th, 2017,
3 review of the application.

was an apparent discrepancy on the
ms that was discussed by KHNP. They
4. I think the discrepancy is due

ms being closed before phase 3 was

ils not open on their part. So, we

22

11 now discuss in detail the closure

ms .

you.
STUTZCAGE : Hi. I'm Edward
the lead Chapter 12 reviewer.
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the open items we

Next

So, 1
12.02-2. That h
issues. They rev
response for tai
material, except

appropriately con

they revised the r

dose rates for t}
the revised sourc
The 4
considered a bari
it the same af
conservative beca
branching from
reality it's abou
So,
term. They also
provide updated c
outdoor tanks.
tanks, the dose 71

zone 1.

So,

1
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Cou
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go through the open items, and all

re 1n Section 12.2 and 12.3.

slide. Yes, right there.
he first open 1item was Question
id dealt with various source term

sed some of the source terms in the
ks containing 1liquid radioactive

for some of them did not

sider the decay of cesium-137 when
esponses. In addition, the contact
e tanks were not updated based on
> terms.

pplicant updated the source terms
um-137m activity.

They considered

cesium-137, which 1is slightly

i1se they're considering 100 percent

esium-137 to barium-137, and in
94 .6 percent branching.
he Applicant revised the source

revised Table 5 of the response to
ntact dose rate information for the
jith the shielding surrounding the
It's radiation

htes are very low.

bpased on that, we performed a
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MicroShield calcy
tanks and found
therefore, we fou
and addressed the
Next
The n
which asked ques
terms and doses.
the phase 2 SER
the main control A
revised it 1in red
dose conversion f

provided in the

clear discrepancy

source term. It
So, 1
the data. We
acceptable.
Next
The 1

asks questions aQ
storage tank. We
on how they would
and how they wo

material. And g

86

lation of the dose rates from the
them to be acceptable. So,
nd it to be consistent with SRP 12.2
requirements of Part 20 and GDC 61.
s1ide, please.
ext open item was Question 12,02-16
tions related to accident source
The issue that was remaining after
was post-accident source terms for
pom filters had to be revised. They
ponse to update to the appropriate
but the revised source term

rctor,

response was 1in error. It was a
in the source term for the one-week
was off many orders of magnitude.

t was a simple fix. They corrected

reviewed it and found it to be
$1ide, please.
lext open item was 12.2-22, which

but the holdup tank and boric acid
had requests to provide information
perform any maintenance on the tanks
11d detect leakage of radioactive

here were different errors 1in the
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source term information and stuff we asked them to

correct.

The nesolution,

that there was a
the tank for ac
Applicant specifi
the holdup tank 3
collected 1in a
separate from thq
the tank area.
the water to the
treatment.

The s
provided in the rg
8.8 and sufficie
10 CFR 20, includ

Okavy,
The n
which was that t
consider daughter
of barium-137m, v
was initially co
many of the planf

demonstrating cor

applicable regula

the Applicant specified
manway cover at the top and side of
Also, the

dess and maintenance.

D

#d that any leakage or overflow from
nd boric acid storage tank will be
leakage collection sump which is
o rainfall sump that's provided in

The leakage collection sump routes

liquid radiocactive waste system for

Haff determined that the information
Hsponse is consistent with Reg Guide
nt to address the requirements of
ing 10 CFR 20.1406.

next slide, please.

#xt open item was Question 12.02-23,
he Applicant did not appropriately
product buildup, with the exception
ihich for most of the source terms
Nsidered. And it wasn't clear if
| sources were adequate for use in

holiance with 10 CFR 20 and other

tions.

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
demonstrated tha
radicactivity the
products 1is negl]
part, by comparin
the KHNP codes t
codes that accoun

There
the error was p
provided inform
conservatisms in g
in not considerifp
many of the biggs
in tanks, and the
considered the vo
it comes out to h
in the tank,

as f

the gas are basic

And fi
the source termd
progeny, to cons

compared to if th
Next
MEMBE

Okay.

»

B

il

n

b

I

]

q

S

S

]

Iy

Cou
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resolution, the Applicant

for most components containing
impact of not considering daughter
gible. This was demonstrated, in
y the source terms calculated using
the source terms calculated with
for daughter progeny buildup.

are a number of components where
tentially larger. The Applicant

tion demonstrating that other
any of the sources bounded any error
g daughter progeny. For example,
st errors or potential errors were
7 demonstrated that they had overly
ume of the liquid and the gas. So,
lgher activity than would really be

he volumes for both the liquid and

ally maximized.

br several sources, they increased

to adequately consider daughter
trvatively bound the source terms
» daughter progeny were considered.
s1ide, please.
REMPE:

Excuse me.

So, the Applicant stated that they
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used the West]
calculations also
that there were
analyses. Did
evaluations? One
Apparently, even
with the numbers
bounding analysis
So, 1
one, was the Wes
reviewed by the
basically do the
determined that 1
MR. S
used in the APl
reviewed the codsg
detail, but the cqg
buildup. So, whs
they came up with
occur based on no
We di
significant isotdg
And we found that
up with for pos

seemed accurate.
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nghouse code to review these

And what I'm hearing from you is
r lot of adjustments made to the
the staff basically do their own
| 1s the Westinghouse code approved?
ilf it is approved, they still dinked

A bit to make sure that they had a

guess what I'm kind of asking is,
dinghouse code even approved by or
NRC?

And two, did the NRC just

1r own calcs and that's why they
T was acceptable?
NUTZCAGE: The Westinghouse code was

D00, which was approved. And we
} and we didn't review the code in
de does account for daughter progeny
tn Westinghouse did their analysis,
| maximum percent errors that could
t including it.

I review; we came up with the same
pes that were creating the errors.
what KHNP and Westinghouse had come

sible errors was reasonable. It
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MEMBE
use?

MR. S
for some of the ¢
a decay function

determining what

would be. So, t}
conclusion.
MEMBE
MR. S
So, als

of the informati
many of the sou
daughter progeny,
where 1t 1is not
provided suffic
conservatisms bou
or the Applican
Therefore, the st

were acceptable t

20 and other appl

In agqg
they had, as I m
conservatism, but

activity also is

H

L

1

1

N

H

1

A

D

]

i

D]

ol

Cou
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REMPE: What method did the staff

[UTZCAGE : We do hand calculations

ecay stuff. Also, MicroShield has

that we can use to help assist with
inventories

the daughter nuclide

at is what we used to come to our

REMPE: Okay. Thank you.

[UTZCAGE: Yes. No problem.

we discussed, based on our review
n, the staff determined that for

the effect, not considering

is negligible. For those sources
negligible, the Applicant either

ent justification that other
d, not considering daughter progeny
the source terms accordingly.
ff determined that the source terms
demonstrate compliance with 10 CFR
|lcable regulations.
dition, another conservatism that
ntioned earlier, is it 1is a small
over considering the barium-137m

conservatism they have which takes
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away some of
considering daugh

the most importar

from the sources.

Open
12.02-25. Part
previous, which

daughter progeny.

the gaseous waste

the .25 percent ff

than the 1 percent
radionuclides, w}i

asked them to exp

The 1

source term con
where the .25 per
it assumed that e
multiple operatify
through the gasegd
it was higher
radionuclides bec
As di
was probably the
waste management

updated those {

slidered

91

the non-conservatisms and not
ter progeny. Barium-137 is one of
it nuclides for the gamma activity
item 5 1is related to Question
Nf the question was similar to the
is not appropriately considering
The other part was that some of
management system source terms with
ailed fuel source term were higher
failed fuel source term for certain
yich is counterintuitive. So, we
lain that.
eason for that was the 1 percent
continuous gas stripping,
cent was extra conservative because
verything built up over, basically,
lg cycles and, then, was sent in
us waste system all at once. So,
than the 1 percent for some
@use of that.
scussed, the daughter progeny issue
most significant for the gaseous
system source

terms. So, they

burce terms to cover any non-
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conservatism. Ru
on the dose rates
and the shielding

found it to be ac

The n

So, U
said.

The n

So, t
the first 1is Qusdg

asked generic sH
issues at the end
open item was the
for the staff tog
zoning for O
Specifically, 1

multiplication f

consider backscat

ICRP 51, which vy
calculations.
Resol
the multiplicatidg
based on conservas

the multiplicatigqg

center of the pipd

92

Ibidium-88 particularly has an effect

So, they revised the source terms
and the zoning as necessary. Staff
ceptable.
ext slide,

yes.

nat Jjust goes through what I just

ext slide, please.
lhen, going to the 12-03 open items,

stion 12.03-8. 12.03-8 initially

ielding questions. However, the
bf the phase 2 review, the remaining
v didn't provide enough information
determine that the shielding and

areas was sufficient.

iping

he calculations to determine

Hctors for areas did not

piping
ter and used ICRP 74, 1instead of

ias used for the other shielding

wtion, the Applicant specified that
n factors for the piping areas are
Itive assumptions, including basing

n factors on a dose point in the

s, which bound any non-conservatism
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in not considerin

dose conversion f

the center of
significantly hig
would if the doss
the pipes or all
would be more rd
from a piping sou
Concl
considering the d
provided adequats
multiplication fa
that the multipli
determining the
areas. Therefore
areas meet the re
Open

12.03-10. And i
not adequately d
irregular-shaped
sources 1in the
rectangular, cub
north, south, eas
Initi

south, east, weg
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J backscatter and in using different
actors. Assuming a dose point at

the pipes would result in a
her dose conversion factor than it
was calculated all on one side of
on the other side of a wall, which
tlalistic for determining shielding
rce.

Wwsion: the staff determined that
nse point at the center of the pipes
conservatism for determining the
ators. As a result, the staff found
cation factors are appropriate for

shielding and zoning for

piping
| the shielding and zoning for these
gquirements of 10 CFR 20 and GDC 61.
iltem 2, that was related to Question
1 that question,

the Applicant did

kscribe the shielding for several

rooms with high-activity radiation

DCD. Most of the rooms are
ilcle rooms where you can specify
T, west.

@lly, the application had north,

t for these rooms, but they had
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multiple walls an
them to provide m
And these were fo
significant pipif
inside containmen
gaseous waste mg
management system|
So, 1
reviewed the infqd
to check a lot of
them to be accept
Open
The issue remain
simply that the 2
CCW sump monitors
sump monitors to
include them in t
The r
the monitors in
staff reviewed t}
monitors in the
local alarms and
The staff found
design feature

material and to 4

94

@ irreqgularly-shaped. So, we asked
dre information on the shield walls.
l piping areas with some of the most
g in the plant. Other than the
t, they had their resin lines and
nagement system and liquid waste
piping and stuff.

hey provided the information. We
rmation. We used MicroShield code
the walls and floors, and we found
able.

iltem 3 related to Question 12.03-11.
ing after the phase 2 review was
\bplicant indicated that there were
and turbine building condenser pit
detect leakage, but they didn't

he DCD.

dsolution was the Applicant included
Hesponse to Question 11.05-2. The
le description and function of the
NCD. The monitors provide alarms,
alarms in the main control room.
the monitors to be an appropriate
radioactive

o detect leakage of

tnsure that radioactive material 1is
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adequately proces
accordance with 1
Open
12.03-13. The 4
provide additiong
to the delay bed
maintenance or t

additional inform

beds and associat

doses will remain
Resol
that temperaturs

installed at w
relatively low-d
readings can be r
control room. Pl
delay bed rooms o
the temperature i
inlet to each del

also proposed to

work on the char

charcoal delay b
work was being pe!
to allow the plai

lower dose rates.

95

sed and monitored when released, in
CFR 20.140¢6.

1tem 4 was associated with Question
taff requested that the Applicant
Il information regarding the access
rooms 1f it was required to perform

replace charcoal, and to provide

Al

Htion on how the design of the delay

ed equipment ensures that radiation

below that.
wtion: the Applicant specified
and humidity instruments are

all-mounted racks in a

piping
Nse-rate area and that instrument

emotely monitored from the radwaste

1

Hnt operators may need to access the
mly if repair work or inspection of
mstrumentation at the guard beds or
py bed is required. The Applicant
update the DCD to specify that, if
coal delay beds is required, the
Hds located in the room where the

dformed would be purged and isolated

Nt operators to access the room at
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The ¢

design features t

bed room and to mi

is consistent
10 CFR 20.1101 (b)

Open
12.03-26. Yes, {
provide more infg
pool. At the tim
that they could d
cleaning system
the pool. I tho
the spent fuel po

So, t
be aligned direct
pool cleaning sys
refueling pool dy
contaminants from
design also in
operators to ensy
nor the spent fue
drained or overf]
pool cleaning sys

The c

pool cleaning sys

96

dnclusion: the staff found that the
1 limit the need to access the delay
nimize dose, if access is required,
with the requirements of
and is acceptable.
item 5 is associated with Question
nis question, we had asked them to
rmation on filtering the refueling
H I didn't have a good understanding
irectly connect the spent fuel pool
b the refueling pool to help clean
Hight that it was only connected to
d1.
ne Applicant clarified that it could
ly to the refueling, the spent fuel
dem could be aligned directly to the
ring refueling operation to remove
the spent fuel pool. The APR1400

Jludes detection to assist the
re that neither the refueling pool
1 pooling are being unintentionally
lled by misaligning the spent fuel
tem intake or return lines.

onclusion:

aligning the spent fuel

tem directly to the refueling pool
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will allow for
efficiently than
spent fuel pool.
refueling pool

contamination.

ensure that misal

either pool being
The s
be in accordance
acceptable.
Open
were numerous
inadequacies in

radiological rel

consistent with t

the guidance of 1
Initi
there was no ra

compound building
radiocactive mater
was other informa
The
analysis in  thgd
significant radia

design features
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tthe pool to be cleaned much more

cleaning indirectly through the
It reduces contamination to the
airborne

and the potential for

[n addition, the level instruments
igning valves would not result in
overfilled or drained.

taff found these design features to
with ALARA and 20.1406 and to be
iltem 6 was Question 12.03-46. There
inconsistencies and apparent
he DCD as it relates to preventing
from fires,

ases and exXposures

he requirements of 10 CFR 50.48 and

189.
@1ly, the DCD would indicate that
dioactive sources 1in the radwaste

)| areas and areas that had stored

ilal, radioactive sources. And there

tion that was inconsistent.

resolution: the fire protection

f DCD was updated to consider

tion sources and provide additional

that included specifying that the
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compound buildin
system that would
minimize the poter
addition, the Apg
building wventilaft
are protected wit
and that operato
temperature ala
absorbers.

The
provided and desi
sufficient to med
from a radiation ¢
from a radiation

Next

Open
12.03-49. The is
waste drum storag
monitors did not
alarms to alert |
was unusually hid
provides guidancse
and airborne moni

visual alarm, wh

that worker dose

98

y includes an automatic sprinkler
actuate in the event of a fire to
Nftial for a significant release. 1In
licant specified that the compound
ion system's two carbon absorbers
Ih a manually-actuated deluge system
s would be alerted of a fire by
carbon

nms downstream of the

taff found that the information

[6)]

gn features included in the DCD are
t the requirements of 10 CFR 50.48
prspective and the guidance of 1.189
wrotection perspective.

$1ide, please.

item 7 is associated with Question

dues were that the hot machine shop,

H area, and truck bay area radiation
include local audible and visual
fhe operators in the area if there
n radiation levels. SRP 12.3-12.4
to the staff and states that area
tors would have a local audible and

ilch is a design feature to ensure

will not exceed ALARA.
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In adg
facility describd
enough activity 4
irradiator in 10
of the instrument
to meet or add
requirements of
requirements, and

Resol
DCD to provide 1
the hot machine
truck bay areas.

The A
calibration facil
radiation monitor
item to specify 1
how the room wil
regulatory requirn
met, including 10

Next

Staff
visual alarms for
and a design feaf
accordance with 1

In

99

dition, the instrument calibration

d in the application was a high
bpurce to meet the definition of an
CFR Part 36.

However, the design

calibration facility did not appear

lress several of the applicable
10 CFR Part 36, which 1s access
so forth.

wtion: the Applicant updated the

Jcal audible and wvisual alarms for
Hhop, waste drum storage area, and
dplicant also removed the instrument
1ty designation and associated area
from the design and included a COL
hat the COL applicant will specify
I be used and how all applicable
ements related to the room will be
CFR Part 36.
slide.
conclusion: including audible and
monitors is consistent with the SRP
Hure to ensure doses are ALARA, in
CFR 20.1101 (b) .

activities

iddition, calibration

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

requiring high-ad
an offsite contra
COL licensee. T
COL applicant
calibration will
the applicable re
Next
Open
12.03-53. The
approximately 2
recirculating flu

the inappropriate

In ad
Applicant had 4
terms -— it W

adequately consiq
changes
shielding and z
questions about 1
computer program
analysis design,
rate calculations
The 4

revised the post-

the corrected sdq

made duxn

100

tivity sources can be performed by

rtor at the digression (sic) of the

lerefore, it 1is acceptable for the

to determine if high-activity

be performed onsite and to address
quirements accordingly.

$1ide, please.

item 8 is associated with Question

issue, there was a small error,

percent, in the ©post-accident

ild source term. It was due to using

volume for the IRWST.

dlition, it was determined that the

\dequately considered all source

as unclear if the applicant had

lered all source terms and design

ing the review in the radiation

oning design. There were also

he limitations of the MicroShield

in the post-accident shielding

radiation zoning, and mission dose

\bplicant response: the Applicant

Hccident mission dose rates based on

urce term. Also, the Applicant
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indicated that
including the EQ
all changes and
included adequats
limitations in thd
example, the App
dose analysis 4
respirator with a
plant operations 1
a higher protecti
for use.
Staff eval
dose rates had b
source terms. Ho
response to this
areas associated
the staff calcula
what was provided
12 figures. Manj
impact the missio

In a

Applicant was app

the post-accident

Part 20, Appendi

protection factor

101

the source terms and shielding,

analysis, were updated to consider

that the mission dose analysis
| conservatism to account for any
o MicroShield computer program. For
licant indicated that the mission
ssumes the wuse of a half-mask
protection factor of 10, when during
fhey specified that respirators with
bn factor will likely be available

jation: the post-accident mission

1

Hen updated based on the corrected
wever, in reviewing the Applicant's
RAI, the staff identified numerous
with post-accident zoning in which
ted significantly higher doses than
by the Applicant in the DCD Chapter
of these areas would likely also
m dose calculations.
ddition, 1t was wunclear how the
llying the protection factor of 10 in
10 CFR

mission dose analysis as

footnote C that a

LwZ]

¢ A, specifies

of 1 should be assigned to sorbent
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cartridges as pro
purifying respirg
the Commission tg
Therefore, we c
unresolved and 1ij
issues.
SO, W
resolve those 1is
approach regardin
accident missions
respirator for j
Applicant now spq
post-accident misg
positive pressure
with a protection
The A
COL item to spe
provide the respi
that the Self-Cqg
available and
radiological hazg
vital functions.
the Self-Containe
minimum rated ser

room and air sujy

102

tection against radioiodine in air-
tors unless a licensee applies to
assign a value of greater than 1.
this Question 53, as

llosed RAT,

sisued Question 55 to resolve these

P go on to Question 12.03-55. To
sues, the Applicant revised their
¢ the use of a respirator for post-
Instead of crediting a half-mask
dost—-accident wvital missions, the
flcified that they would base their
$ion dose analysis on the use of a
self-contained breathing apparatus
factor of 10,000.

pplicant also proposed adding a new
aify that the COL applicant will
ratory protection program to ensure
ntained Breathing Apparatuses are
flunctional to minimize airborne
rds while performing post-accident
The COL item also specified that
@l Breathing Apparatuses will have a
ice life of one hour in the control

ply systems 1in areas where post-
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accident mission

timeframe. Final
applicant will as

during vital miss

the vital area mi

The 4
minimum required
with post-accid

recalculated the
Next
Staff
it acceptable fo1
analysis to wuse
airborne radioact
specifies that
available, and i
mission dose
appropriately add
The
Applicant's misqg
confirmatory cald
areas and areas w|
was expected to bdg

dose limits were

the applicant's r

103

dose may exceed the one-hour
ly, the COL item specifies the COL
Hjess if replenishing the respirators
ions will result in any increase to

ssion times and doses.

\pplicant also revised many of the
shielding thicknesses associated
ent vital area missions and

wost-accident vital mission doses.
slide.

conclusion: The staff considers
1 the DCD post-accident wvital area
h protection factor of 10,000 for
ive material because the COL item
ne appropriate

equipment will be

f any changes are needed to the

@analysis, that they will be
ressed.

staff also re—-evaluated the
ion dose calculations. Staff

ulations of the highest dose rate
lhere the most significant shielding
needed to ensure vital area mission
met yielded results consistent with
the staff did

ksults. In addition,
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not identify any
appear to be adeq

As 3
Applicant's wvital
assumptions, and
address the requi
and 50.34(f) (2) (v]

Concl

all open items asg

adequately addre
applicable regul
concludes, using

application, an
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areas where the shielding did not

late.
result, the staff finds the
area mission dose calculations,

hielding design to be acceptable to

rements of 10 CFR 50.34(f) (2) (vii)

ii).

staff has determined that

i1sion:

sociated with Chapter 12 have been

sed and the responses meet all
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the information presented in the

pending confirmation of the

remaining confirm
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guidance.
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tory items, that the Applicant has

liance with NRC regulations and

Any questions?
KIRCHNER: Yes, Edward, you talked
of the MicroShield code. What,

And

find after all this analysis?

atism? Or, a different way of
be, how much error band uncertainty
lations with MicroShield?

[UTZCAGE: That's a good question.

about this.
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KIRCHNER: Do vyou benchmark

i1st MCNP for some of the most

rions?
UTZCAGE: We do run MCNP in limited

ne cases, MicroShield 1is more

MCNP; 1in other cases 1t's not. I

said, some of the MicroShield

verly conservative because of like
and so on and so

rtors of piping,

1se.

lrying to remember exactly how we

ision. I have a difficulty off the

We can get back to you with more
ime that there was, there is some

their assumptions. Oh, and for

access and egress, they added extra
the times to enter in egress areas.
the calculations.

ional dose to

tisms in the calculations that make

rions.
KIRCHNER: Okay. The use of Self-
ing Apparatuses under accident

hour to gain this factor of 10,000

how realistic 1s that, in vyour
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How realistic is the
{ the 10,000 --
R KIRCHNER: Oh, I'm just trying to
different scenarios and being in a

the Scott Air-Paks on.

this 1s for

7

HTUTZCAGE : No, no,
inside the control room.
R KIRCHNER: Okay. So, this is all
¢ of the control room?

rUTZCAGE: Right. This is for if
qjutside the control room to align

le, for the containment spray and

R KIRCHNER: Okay.

TUTZCAGE: So, this is the limited
amples --

R KIRCHNER: Okay. Thank you.
TUTZCAGE : Yes. Yes, there's no

mside the control room.

MAN BALLINGER: Other questions?
ksponse.)
we're getting the phone lines open,

stions from people in the room?

ksponse.)
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\g none, I hear crackling and

I'm not sure what phone line 1is

t's open? It's on; it's open.

rre anybody, members of the public
11ld like to make a comment?

psponse.)
\g none, then we can go around the

b make sure if there are any members

ral questions.

RICCARDELLA: No, I have nothing.
(AN BALLINGER: Walt?
KIRCHNER: ©No, thank you.
(AN BALLINGER: Dana?
POWERS: No.
(AN BALLINGER: Matt?
SUNSERTI: I don't have any

s. 1 appreciate the staff and KHNP

presenting the "no additional
robably, well, it's helpful to us
ire. Thank you.
(AN BALLINGER: John?

STETKAR: Nothing at all. And I
also extend my thanks to KHNP,

Il1 the followup they did on the
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we had during the Subcommittee

¢ this process a lot less painful.

hter.)
NMAN BALLINGER: Jose?
[ARCH-LEUBA: There were various

tations, and I really don't have any

HARLES BROWN: Nothing further from

MAN BALLINGER: No?

JHARLES BROWN: I said, nothing

MAN BALLINGER: Well, I would 1like

m for great presentations. I think

yis went so quickly is kind of a
phase 2 analysis where there were
n items to start with. And again

comment that the responses were

would like to thank both KHNP and

nt any further ado, we are

kupon, at 11:28 a.m., the

wrned.)
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APR1400 DCA
Chapter 2: Site Characteristics

KEPCO/KHNP
November 14, 2017
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Contents

e Overview of Chapter 2

> Section Overview

> List of Submitted Documents and Summary of RAIs

® Response to the ACRS Subcommittee Questions
® Current Status
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Overview of Chapter 2

Section Title Major Contents

2.0 Site Characteristics » Postulated Site Parameters

+ Site Location and Description
h

21 Geography and » Exclusion Area Authority and Control

Demography

* Population Distribution

Nearby Industrial, * Locations and Routes

2.2 Transportation, and | « Descriptions

Military Facilities » Evaluation of Potential Accidents

» Regional Climatology

» Local Meteorology

2.3 Meteorology * Onsite Meteorological Measurements Program

» Short-Term Atmospheric Dispersion Estimates for Accident Releases

* Long-Term Atmospheric Dispersion Estimates for Routine Releases

* Note: Subsection 2.5 Geology, Seismology, and Geotechnical Engineering is not included in this presentation.
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Overview of Chapter 2

Section Title Major Contents

* Hydrologic Description

* Floods

* Probable Maximum Flood on Streams and Rivers
* Potential Dam Failures

* Probable Maximum Surge and Seiche Flooding
* Probable Maximum Tsunami Hazards

* Ice Effects

2.4 Hydrologic Engineering| « Cooling Water Canals and Reservoirs

+ Channel Diversions

» Flooding Protection Requirements

* Low Water Considerations

* Groundwater

* Accidental Releases of Radioactive Liquid Effluents in Ground and
Surface Waters

» Technical Specification and Emergency Operation Requirements
* Note: Subsection 2.5 Geology, Seismology, and Geotechnical Engineering is not included in this presentation.
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Overview of Chapter 2

% List of Submitted Documents for Site Characteristics

APR1400-K-X-FS-14002|  APR1400 Design Control Document 0 DCD [ ML15006A041
-P & NP Tier 2: Chapter 2 Site Characteristics 1 DCD
(03/10/17)
APR1400-K-X-IT-14001 | APR1400 Design Control Document 0 DCD | ML15006A039
-P & NP Tier 1 1
©o3/10117) | PCP

< Summary of RAIs

ACRS SC Meeting (Nov. 14, 2017)
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Response to the ACRS Subcommittee Questions

** Question

=  Staff Draft SE (p 2-45): KHNP used the terms “exclusion area boundary” and “site
boundary” interchangeably, although these terms are not necessarily the same for all
facilities - if KHNP is aware of this and if there is any impact of this.

¢ Response

= The revisions to SER Subsection 2.3.5.4 (Para. 4) note that the terminology “EAB Site
Boundary (m)” in one of the column headings of SER Table 2.3.5-1 (Applicant’s
Comparison of APR1400 Annual Average y /Q and D/Q Values with Other U.S. Nuclear
Power Plant and DC Applications) is directly based on the Applicant’s response to RAI
7913, Question 02.03.05-1 (ADAMS Accession No. ML15182A395). The Staff also
notes that the (routine release-related) annual average ¥/Q and D/Q values postulated for
the APR1400 design, as listed in DCD Tier 1, Table 2.1-1 and DCD Tier 2, Table 2.0-1,
appropriately associate these values with the “site boundary”. The context for the SER
discussion is the Staff’s evaluation of these postulated site parameter values for
reasonability by comparison to not only the y /Q and D/Q values provided by the
Applicant in the referenced RAI response but to other ¥ /Q and D/Q values identified by
the Staff in SER Table 2.3.5-3, many of which are reported for different downwind
distances applicable to each facility.
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Response to the ACRS Subcommittee Questions

*** Question

= Design basis flood and max ground water level — which bldgs. Outside nuclear island
need to be protected water level limits of 1” and 2’ below grade level, is part of TG bldg.
below these levels? How would a COL applicant know (no COL info item in Ch. 2)?

“* Response
* The buildings important to safety include the below listed buildings.

- Buildings in the nuclear island : RCB, AB

- Buildings outside the nuclear island : Compound Building, ESW / CCW Heat
Exchanger Building with Cooling Tower, AAC Gas Turbine Generator Building,
Emergency Diesel Generator Building and Diesel Fuel Oil Tank, and Turbine Building

=  Maximum flood elevation (1 ft below plant grade) and maximum groundwater elevation
(2 ft below plant grade) are addressed in DCD Tier 2, Table 2.0-1 and applied to the
design of these buildings.

=  COL 2.4(1) states that COL applicant is to provide the site-specific information on flood

protection requirements.
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Response to the ACRS Subcommittee Questions

*** Question

= Section 2.4.4.2 on dam failures — “artificially large floods” — means what?

“* Response

= Asstated in DCD Tier 2 Subsection 2.4.4, artificially large floods means the
floods to safety-related facilities of nuclear power plant due to the failure of
upstream and downstream water control structures such as dam, reservoir and
levee.
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Response to the ACRS Subcommittee Questions

*** Question

= Section 2.4.11, Low water — downstream dam, impoundment of cooling water
dikes etc. not addressed, why?

“* Response

=  Downstream water control structures such as downstream dam, impoundment
of cooling water dikes etc. are addressed in DCD Tier 2 Subsection 2.4.4.
According to COL 2.4(1), the COL applicant is to provide site-specific
hydrologic information addressed in DCD Section 2.4. The plant
requirements of minimum safety-related cooling water flow in low water
consideration are described in Subsection 2.4.11.5 and any potential failures
such as downstream dam, impoundment of cooling water dikes, etc. should

meet the requirements..
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Current Status

¢ Chapter 2 (Revision 1, March 2017) is completed with no open items.

= KHNP continues to monitor Chapter 2 to assure any conforming
changes are addressed.
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Attachment: Acronyms

AAC: Alternate Alternating Current

AB: Auxiliary Building

ACRS: Advisory Committee on Reactor Safeguards
CFR: Codes of Federal Regulations

COL / COLA: Combined License / Combined License Applicant
CCW: Component Cooling Water

DCA: Design Certification Application

DCD: Design Control Document

ESW: Essential Service Water

KEPCO: Korea Electric Power Corporation
KHNP: Korea Hydro & Nuclear Power

NRC: U.S. Nuclear Regulatory Commission

OI: Open Item

PMP: Probable Maximum Precipitation

PMF: Probable Maximum Flood

RCB: Reactor Containment Building

RAI: Request for Additional Information

RG: Regulatory Guide

SE: Safety Evaluation

SSC: Structure, System, or Component
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Attachment: List of COL Items
¢ List of COL Items related to ACRS subcommittee questions

COL No. Description

The COL applicant is to provide the site-specific hydrologic information on
probable maximum precipitation (PMP), probable maximum flood (PMF)
of streams and rivers, potential dam failures, probable maximum surge
and seiche flooding, probable maximum tsunami hazards, ice effects,
COL 2.4(1) | cooling water canals and reservoirs, channel diversions, flood protection
requirements, low water considerations, groundwater, potential accidental
release of liquid effluents in ground and surface water, and Technical
Specifications and emergency operation requirements in accordance with
NRC RG 1.206, NRC RG 1.59, and NRC JLD-1SG-2012-06.
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Reference: Elevations against External Flood

L

BUILDING

Exterior Access Opening Level = 100°-0”

1"0”¢ Max. Flood Level = 97°-8” //AV
1"0”¢ Max. Groundwater Level = 96’-8” /
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- ' . o Protecting People and the Environment

United States Nuclear Regulatory Commission

Protectz'ng People and the Environment

Presentation to the ACRS
Subcommittee

Korea Hydro & Nuclear Power Co., Ltd (KHNP)
APR1400 Design Certification Application Review

Safety Evaluation with No Open Items:
Chapter 2 SITE CHARACTERISTICS
Sections 2.1-2.4
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United States Nuclear Regulatory Commission

Protecting People and the Environment

Staff Review Team

 Technical Staff

¢+ Seshagiri (Rao) Tammara, Michael Mazaika,
Jason White, Kevin Quinlan, Michael Lee

* Project Managers

+ Bill Ward — Lead Project Manager
¢+ Carolyn Lauron — Project Manager
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Chapter 2, Site Characteristics
Sections 2.1 - 2.4

* No Open ltems
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Chapter 2 - Site CharaCteriStiCS Protecting People and the Environment

« The APR1400 design assumes a site envelope that describes the geography and
demography, nearby facilities, and postulated site parameters for the design, including
meteorology, hydrology, geology, seismology, and geotechnical parameters.

« This presentation covers the site characteristics related to:
¢+ Geography and demography

Meteorology

Hydrology

Geology

<&

<&

<&

+ Afuture ACRS presentation will discuss the site characteristics related to seismology
and geotechnical parameters.

+ There were no open items previously identified. We expect all confirmatory items to be
closed with DCD Revision 2.

November 14, 2017 Chapter 2, Site Characteristics 4
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APR1400 DCA
Chapter 5: Reactor Coolant System
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Overview of Chapter 5

Sections Major Contents

5.1 Summary Description » Design Features of the Reactor Coolant System (RCS)

5.2 Integrity of Reactor Coolant » Describes the measures that provide and maintain the integrity of the
Boundary (RCPB) RCPB throughout the facilities design life

5.3 Reactor Vessel » Describes Reactor Vessel Material Issues

5.4 RCS Component and

i » Descri he R r m Componen
Subsystem Design escribes the Reactor System Components
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Overview of Chapter 5

e List of Submitted Documents

o ADAMS
Document No. Revision Type Accession No.
APR1400 Design Control Document

APRIA00-K-X-FS-14002) - g ». Chapter 5 Reactor Coolant System L DCD -

-P & NP ) (03/10/17)

and Connecting Systems

APR1400-K-X-I1T-14001 APR1400 Design Control Document 1 DCD )

-P & NP Tier 1 (03/10/17)
APR1400-Z-A-NR-14015| Neutron Fluence Calculation Methodology for 1 TER  |ML17094A158

-P & NP Reactor Vessel
APR1400-Z-M-NR-14008| Pressure-Temperature Limits Methodology for

-P & NP RCS Heatup and Cooldown 0 TER ML15009A125
APR14O(_);,A(§LMI\'IE'R'14001 KHNP APR1400 Flywheel Integrity Report 3 TER -
APR“O%E(;LN,\'I';R'MOOS Shutdown Evaluation Report 0 TER |ML15128A285

e RAI Summary

No. of Questions No. of Responses* Not Responded No. of Open Items

ACRS Meeting (Nov.14. 2017)

¢ 2I0EDCO 3 APR1400-z-M-EC-17002-NP & 2 ICHNP



NON-PROPRIETARY

Overview of Chapter 5

e List of Open Items

Open Item

Number Related RAI ADAMS Accession #
05.02.02-1 RAI 8244 POSRYV sizing ML15348A083
05.02.02-7 RAI 8609 LTOP analysis ML16161B241

05.04.01.01-7 RAI 8641 RCP Motor flywheel Integrity ML16256A805

05.04.01.01-8 RAI 8641 RCP Motor flywheel Integrity ML16256A805
g 05.04.01.01-9 RAI 8641 RCP Motor flywheel Integrity ML16256A805
g 05.04.01.01-10 RAI 8641 RCP Motor flywheel Integrity ML16256A805
g 05.04.01.01-11 RAI 8641 RCP Motor flywheel Integrity ML16256A805
.g 05.04.01.01-12 RAI 8641 RCP Motor flywheel Integrity ML16256A805
O
% 05.04.07-4 RAI 8614 Prevention of potential gas accumulation ML16190A320

¢ 210EDCO 4 APR1400-Z-M-EC-17002-NP & 3 ICHINP
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Summary of Open Items

Open Item: POSRV sizing

=  Related RAIs
 RAI233-8244 (05.02.02-1)

= Description of issue

» The staff is unable to locate the referenced sensitivity study containing
assumptions used for the POSRYV sizing study.

 KHNP was requested to provide additional POSRYV capacity details, the basis
for Figure 5.2.2-1 and to provide access to the analysis referenced in the DCD
which contains an assessment describing the basis for POSRYV sizing.

= Resolution:

« KHNP provided the response in Dec. 2015 with detailed capacity basis and
sizing analysis of POSRV.

ACRS Meeting (Nov.14. 2(

5 APR1400-Z-M-EC-17002-NP & 3 ICHINP



NON-PROPRIETARY

Summary of Open Items

Open Item: LTOP analysis

=  Related RAIs
 RAI233-8244 (05.02.02-1) and RAI 487-8609 (05.02.02-7)

= Description of issue

e The APR1400 does not contain the analysis demonstrating the adequacy of the
LTOP design. The staff is unable to confirm that the use of either SCS relief
valve will provide sufficient pressure relief capacity to mitigate the most
limiting LTOP events.

 KHNP was requested to provide description of the analysis and, more

specifically provide the mass and energy addition transient resulits.

 KHNP was requested to address the analysis assumptions, evaluation model,
methodology, computer codes and input parameters used to analyze the
limiting LTOP events.

ACRS Meeting (Nov.14. 2
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Summary of Open Items

= Resolution:

e Inresponse to RAI 233-8244, the KHNP provided a discussion of the analysis
of mass and energy limiting events.

However, staff identified additional questions (RAI 487-8609) regarding the
analysis of the limiting events where LTOP applied.

* Inresponse to RAI 487-8609, KHNP provided:
v method of analysis, basic data, assumptions, input parameters and the
conservatism of input data for mass and energy transients.

ACRS Meeting (Nov.14. 20!
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Summary of Open Items

Open Item: RCP Motor Flywheel Integrity

=  Related RAIs
e RAI341-8410 (05.04.01.01-1) and 503-8641 (05.04.01.01-7)

= Description of issue

e KHNP was requested to document an acceptable approach for determining the
fracture toughness of the RCP flywheel materials used in the APR1400 design.

* An example of an acceptable approach discussed in a public meeting June 29,
2016, is to specify the direct method of determining fracture toughness, and
provide either the fracture toughness value using the direct method or include
fracture toughness as an ITAAC.

= Resolution:

« KHNP revised DCD to state fracture toughness of at least 150 ksiVin (to
specify the direct method of determining fracture toughness).

ACRS Meeting (Nov.14. 2
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Summary of Open Items

Open Item: RCP Motor Flywheel Integrity

=  Related RAIs
e RAI341-8410 (05.04.01.01-1) and 503-8641 (05.04.01.01-8)

= Description of issue

 KHNP provided operating experience of the flywheel material. However, the
operating experience cited for the material includes spare flywheels that have
not seen service or plants that have not been operated.

e The staff requested to clarify how this information is relevant to demonstrating
the performance of the proposed flywheel material under the APR1400
operating conditions.

= Resolution:

 KHNP revised the operating experience table with only relevant flywheels.
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NON-PROPRIETARY

Summary of Open Items

Open Item: RCP Motor Flywheel Integrity

=  Related RAIs
e RAI341-8410 (05.04.01.01-3) and 503-8641 (05.04.01.01-9)

= Description of issue

 KHNP was requested to apply a RCP flywheel stress limit of one-third of the
yield strength of the material or provide technical justification for use of one-
third of ultimate strength.

= Resolution:

e RCP flywheel stress limit of one-third of the yield strength of the material
according to the SRP 5.4.1.1 is applied in the TeR (APR1400-A-M-NR-14001-
P & NP, KHNP APR 1400 Flywheel Integrity Report, Rev.3).

e The TeR was made available for staff’s audit.
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Summary of Open Items

Open Item: RCP Motor Flywheel Integrity

=  Related RAIs
e RAI341-8410 (05.04.01.01-3) and 503-8641 (05.04.01.01-10)

= Description of issue

 KHNP was requested to revise the technical report to include an analysis of the
hub and provide the appropriate fatigue crack growth rates.

= Resolution:

e A separate stress plot of the hub is added in the TeR (APR1400-A-M-NR-
14001-P & NP, KHNP APR1400 Flywheel Integrity Report, Rev.3).

e The TeR was made available for staff’s audit.
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Summary of Open Items

Open Item: RCP Motor Flywheel Integrity

=  Related RAIs
e RAI341-8410(05.04.01.01-4) and 503-8641 (05.04.01.01-11)

= Description of issue

 KHNP was requested to specify maximum flaw size used as the acceptance
criteria and that it is bounding in determining the critical flaw size.

= Resolution:

e KHNP revised DCD to include inspection acceptance criteria of less than 0.5
inch (12.7mm).
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Summary of Open Items

Open Item: RCP Motor Flywheel Integrity

=  Related RAIs
e RAI341-8410 (05.04.01.01-5 and 6) and 503-8641 (05.04.01.01-12)

= Description of issue
e Tests and inspections proposed for the flywheel also apply to the hub.

 KHNP was requested to revise DCD to state that the hub will be inspected for
both PSI and ISI in the same manner. In addition, it was requested to provide a
discussion on the extent and acceptance criteria of UT inspections that could
be performed or other alternatives of performing in-service inspections given
these geometric interferences (o1l channels).

= Resolution:

e The hub has oil channels that would make it difficult to perform UT inspection.
Dye penetration or magnetic particle test instead of UT is added to the DCD
for ISI instructions.
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Summary of Open Items

Open Item: Prevention of potential gas accumulation

=  Related RAIs
« RAI492-8614 (05.04.07-04) , RAI 42-7945 (19-2)

=  Description of issue

* GL 2008-01 requests to prevent potential gas accumulation in safety related
systems, including emergency core cooling systems. This includes, but is not
limited to the Shutdown Cooling System(SCS), including potential gas
entrainment during mid-loop operations from vortexing, the containment spray
system(CSS), and the safety injection system(SIS).

A M M ~

° TT A o omnrcaxtmiicalss crihhivititiad i racinminca fa D AT AN TTOALZ cAactiAn 1O N A
TIAALS PICVIOUSLY SUDITHUCA 111 TCSPONSC 1O RAL 44-/9940 ucsuon 1v-2 do
not adequately address the provisions in these documents.

e KHNP was requested to address GL 2008-01 and NEI 09-10, Revision 1a-A as

they relate to SCS, SIS and CSS or provide and justify an alternate approach to
managing gas accumulation.
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Summary of Open Items

= Resolution:

e KHNP provided markup of ITAAC with respect to potential air ingestion
and/or vortexing during refueling conditions and gas accumulation during
power operation.

v ITAAC for gas accumulation (DCD Tier 1 Subsection 2.4.3.1 and Table
2.4.3-4 for SIS, 2.4.4.1 and Table 2.4.4-4 for SCS, 2.11.2.1 and Table
2.11.2-4 for CSS)

v ITAAC for air entrainment during mid-loop operations (DCD Tier 1
Subsection 2.4.1.1 and Table 2.4.1-4)
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Current Status

« Chapter 5is complete.

» KHNP continues to monitor Chapter 5to assure any

conforming changes are addressed.

« 9openitems, that were identified in Phase 2 and 3, have been

resolved with adequate and sufficient discussion with the staff.

« Change in Chapter 5 as reviewed and marked-up in response to

the RAIs will be incorporated into the next revision (Rev.2) of the

ncn
o,
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Attachment : Acronyms

ASME: American Society of Mechanical Engineers
KHNP: Korea Hydro & Nuclear Power

IRWST: In-containment Refueling Water Storage Tank
ISI: Inservice Inspection

IST: Inservice Testing

LTOP: Low Temperature Overpressure Protection
POSRYV: Pilot-operated Safety Relief Valve

RCP: Reactor Coolant Pump

RCPB: Reactor Coolant Pressure Boundary

RCS: Reactor Coolant System
RG: Regulatory Guide
SIS: Safety Injection System

CSS: Containment Spray System
SCS: Shutdown Cooling System
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United States Nuclear Regulatory Commission

Pmtectz'ng People and the Environment

Presentation to the ACRS
Subcommittee

Korea Hydro & Nuclear Power Co., Ltd (KHNP)
APR1400 Design Certification Application Review

Safety Evaluation with No Open Items:

Chapter 5 REACTOR COOLANT SYSTEM AND
RELATED SYSTEMS

NOVEMBER 14, 2017



L USNRC

staff ReVi ew Tea m United States Nuclear Regulatory Commission

Protecting People and the Environment

 Technical Staff

¢+ John Budzynski
¢+ Alexandra Burja
+ John Honcharik
¢+ Jason Huang

¢+ Chang Li

¢+ Gregory Makar
+ Dan Widrevitz

* Project Managers

+ Bill Ward — Lead Project Manager
¢+ Jessica Umana — Project Manager
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Chapter 5 - Reactor Coolant System and Protecting People and the Environment
Related Systems

Technical Topi

« The reactor coolant systems circulates water in a closed cycle, removing heat from the
reactor core and internals and transferring it to a secondary system.

« The RCS includes the following:
¢+ reactor vessel
¢+ SG
¢+ RCPs
¢ pressurizer
¢+ associated piping

November 14, 2017  Chapter 5, Reactor Coolant System and Related Systems 3
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United States Nuclear Regulatory Commission

Tec h n i ca I To p i cs - ove rvi ew Protecting People and the Environment

Chapter 5, Reactor Coolant System and
Related Systems

Sections with Open Items

e 5.2.2 - Overpressure Protection
* 5.4.1.1 - RCP Flywheel Integrity
* 5.4.7 - Residual Heat Removal System
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Technical Topics ® ' USNRC

Chapter 5 _ Reactor coolant system and United States Nuclear Regulatory Commission
Related Systems

Qpen Item. RA| 8244, Question 05.02.02-1

Protecting People and the Environment

Issue: The DCD referenced a sensitivity study that contained the assumptions, inputs, and results
used for the design of the POSRYV capacity during worst case loss-of-load transient and to develop
the optimized POSRV capacity shown in Figure 5.2.2-1.

Resolution: Part V of the response provided the sensitivity study used to define the POSRYV design
during worst case loss-of-load transient and develop optimized POSRV capacity shown in Figure
5.2.21.

Staff Conclusion

The staff determined the sensitivity study’s assumptions, inputs, and results were reasonable and
conservative. The staff concludes that the applicant design of the POSRYV capacity is consistent with
GDC15.
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Technical Topics ® ' USNRC

Chapter 5 _ Reactor coolant system and United States Nuclear Regulatory Commission
Related Systems

Protecting People and the Environment

Qpen item. RAI 8609, Question 05.02.02-7

Issue: DCD lacked sufficient information of the methodology for the analysis of the limiting events
where LTOP is utilized.

Resolution: Responses to RAI 8244, Question 05.02.02-1, Part V, and follow-up RAI 8609 Question
05.02.02-7, provided a description of the analysis methodology, computer codes used to analyze
the limiting LTOP event(s) including the input parameters and assumptions.

Staff Conclusion

The staff determined the analysis methodology and computer codes including the input parameters
and assumptions used to analyze the limiting LTOP event(s) were reasonable and conservative. The
staff concludes that the applicant design of the POSRV capacity is consistent with GDC15.
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Technical Topics ® ' USNRC

Chapter 5 _ Reactor coolant system and United States Nuclear Regulatory Commission
Related Systems

Protecting People and the Environment

Issue: Flywheel Material, including fracture toughness determination and operating experience of the
RCP flywheel material used in the APR1400 design.

Resolution: The as-built fracture toughness will be determined using the direct method in NUREG-
0800, Section 5.4.1.1, and has satisfactory operating experience.

Staff Conclusion

The staff found the operating experience and determination of mechanical properties for the RCP
flywheel acceptable to maintain its toughness to resist brittle fracture, thereby maintaining its
structural integrity consistent with the requirements of 10 CFR 50.55a and GDC 1 of Appendix A to
10 CFR Part 50.
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Technical Topics ® ' USNRC

United States Nuclear Regulatory Commission

Chapter 5 - Reacltor COOIant syStem and Protecting People and the Environment
Related Systems

Issue: Flywheel analysis. The original submittal based the flywheel on the design criteria meeting
one-third of the ultimate strength of the material.

Resolution: The analysis was modified extensively (by optimizing the shrink-fit stresses) to
demonstrate that the design stress of the flywheel at design speed does not exceed one-third of the
yield strength of that material, consistent with NUREG-0800, Section 5.4.1.1. The applicant used
reference crack growth rates applicable to the flywheel material. An analysis of the hub was provided
that demonstrates the hub is in compression; therefore, fatigue is not a concern.

Staff Conclusion
The staff found the flywheel analysis demonstrates that the flywheel and hub are designed to
withstand overspeed conditions thereby minimizing the potential of generating missiles consistent

with the requirements of GDC 4 of Appendix Ato 10 CFR Part 50.
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Technical Topics ® ' USNRC

Chapter 5 _ Reactor coolant system and United States Nuclear Regulatory Commission
Related Systems

Issue: Applicable Inspection (PSI and ISI) — Whether the inspection acceptance criteria for the PSI
is bounded by the flaw size used in the analysis for determining the critical flaw size, and the what PSI
and ISI of hub.

Protecting People and the Environment

Resolution: Applicant confirmed inspection acceptance criteria for the PSI is bounded by the flaw
size used in the analysis for determining the critical flaw size. The applicant revised the APR1400
DCD to include the extent and acceptance criteria for the PSI and the ISI of the hub. Ultrasonic and
surface inspection of the hub will be performed for PSI. Surface inspection will be performed for the
hub during ISI.

Staff Conclusion
The staff concludes that the applicable PSI and IS of the hub is acceptable, since it will ensure that
the flywheel integrity is maintained to preclude the generation of missiles, as required GDCs 1 and 4

of Appendix A to 10 CFR Part 50.
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Technical Topics ® ' USNRC

Chapter 5 _ Reactor coolant system and United States Nuclear Regulatory Commission
Related Systems

Protecting People and the Environment

Qpen item. RA| 8614, Question 05.04.07-4

Issue: DCD lacked sufficient ITACC information to support that the SCS, SIS, and CSS designs to
comply with GL 2008-01, DC/COL-1SG-019, and NEI 09-10, Revision 1a-A with respect to potential air
ingestion and/or vortexing during refueling conditions and gas accumulation during power operations.

Resolution: RAI 8614, Question 05.04.07-4 response included ITAACs that addressed the
conditions that would satisfy requirements in the above documents.

DCD Tier 1 Subsection 2.4.3.1, Table 2.4.3-4 for SIS, Subsection 2.4.4.1, Table 2.4.4-4 for
SCS, Subsection 2.11.2.1, Table 2.11.2-4 for CSS were revised to include ITAAC.

Staff Conclusion
The staff reviewed the revised ITAAC information provided by the applicant and determined that the

revised ITAACs are sufficient to identify potential air ingestion (and/or vortexing) during mid-loop
operation and pathways for gas accumulation during power operations satisfy 10 CFR 52.47(b)(1).
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Chapter 5 - Reactor Coolant System and Protecting People and the Environment
Related Systems

Conclusion

The staff has determined that all open items are resolved, besides the confirmatory items listed in the
SE, and that DCD Chapter 5 meets all applicable regulatory criteria. As identified within the Chapter 5

SE with no open items, the staff has 6 confirmatory items awaiting incorporation in Revision 2 of the
DCD.

The staff concludes, using the information presented in the application, and pending confirmation of

the confirmatory items above, that the applicant has demonstrated compliance with NRC regulations
and guidance.
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ACRONYMS

10 CFR — Title 10 of the Code of Federal Regulations
CSS - containment spray system

IS| — inservice inspection

LTOP — low pressure temperature overpressure
POSRYV - pilot-operated safety relief valve

PSI — preservice inspection

PTLR — Pressure — Temperature Limits Report
RAI — request for additional information

RCP - reactor coolant pump

RCS - reactor coolant system

RCP - reactor coolant pump

RG — Regulatory Guide

SCS - shutdown cooling system

SG — steam generator

SIS — safety injection system

SRP — Standard Review Plan

SRV - safety relief valve

L USNRC

United States Nuclear Regulatory Commission

Protecting People and the Environment
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APR1400 DCA
Chapter 11: Radioactive Waste Management

KEPCO/KHNP
November 14, 2017
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Contents

e Overview of Chapter 11

> Section Overview
> List of Submitted Documents and Summary of RAIs
> List of Open Items

e Summary of Open Items
e Current Status

e Attachments:

> Acronyms
> List of COL Items related to Open Items
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Overview of Chapter 11

Section

Title

Major Contents

1.1

Source Terms

Design Basis Source Term

Expected Source Term

Neutron Activation Products

Tritium Production in Reactor Coolant
Leakage Sources

11.2

Liquid Waste Management
System

Design Bases

System Description

Radioactive Effluent Releases
Testing and Inspection Requirements

11.3

Gaseous Waste
Management System

Design Bases

System Description

Radioactive Effluent Releases
Testing and Inspection Requirements
Instrumentation Requirements

11.4

Solid Waste Management
System

Design Bases

System Description

Radioactive Effluent Releases
Process Control Program
Component Descriptions

Malfunction Analysis

Testing and Inspection Requirements
Instrumentation Requirements

11.5

Process and Effluent
Radiation Monitoring and
Sampling Systems

Design Bases
System Description
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Overview of Chapter 11

< List of Submitted Documents for Chapter 11

APR1400 Design Control Document
Tier 2: Chapter 11 Radioactive Waste 1 DCD ML15006A044
Management

APR1400-K-X-FS-14002
-P & NP

APR1400-K-X-IT-14001 APR1400 Design Control Document

P& NP Tior 1 1 DCD | ML15006A039

< Summary of RAIs
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| NON-PROPRIETARY

Overview of Chapter 11

< List of Open Items

1 R(AQI ﬁ’»%—gi(;1 g:\z:;or: rcr)]ta Latdioactive release to ML16256A811
2 I?él 1215323;)0 Radwaste classification of SGBS ML16188A395
3 R(’él 1514821%1 Liquid Tank Failure Analysis ML17214A580
4 R()gl15138£1712)0 BTP 11-6 liquid tank failure analysis ML17082A422
L
i_ 5 Fzé' 1513338172)1 SWMS tank vents ML17076A138
?8, 6 I?él15;3§é€?17?2))0 NFPA 804 compliance for delay beds ML17076A138
'*g 7 R(gl 1?%?2%7 Description of PERMSS monitors ML17230A231
>
i 8 R('g 1?20_58_02?8 Description of PERMSS monitors ML17223A081
é 9 R(AQI $1220_§_23(;3 Primary-to-secondary leakage detection ML16174A118
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NON-PROPRIETARY

Summary of Open Items

< Open Item: Control of radioactive release to environment

= Related RAIs : 230-8201 (Q 11.02-6)
= Description of issue
» Staff requested to provide the followings:

v" Overall details for operator initiation and termination of the LWMS process
operations to achieve treatment objectives and effluent specifications.

v Liquid radwaste system P&ID to clarify how the system is designed to
control the releases of radioactive material to the environment.

v Modification of DCD text to clarify liquid waste input streams.

v" Details for operator actions once the LWMS tank leakage is detected.
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NON-PROPRIETARY

Summary of Open Items

= Resolution:

* KHNP provide the followings:

v" The operator can initiate treatment using one of two LWMS trains. Some
components are equipped with cross-ties to add flexibility of treatment
operation. The treated effluent in the monitor tanks can be recycled for
further treatment when the release exceeds a radiological setpoint. The
internal components inside R/O and ion exchanger module are arranged
as predetermined treatment process in order to meet regulatory limits.

v' P&ID showing the release of processed liquid.

v" DCD descriptions which are modified to clarify liquid waste input
streams.

v' The operator will investigate the cause of leakage to determine
mitigation actions. The mitigation actions may include termination of
liquid waste collection, decontamination for contaminated area, and
repair work as required. The associated program and procedures will be
developed by COL applicant.
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NON-PROPRIETARY

Summary of Open Items

% Open Item: Radwaste classification of SGBS
= Related RAIs : 254-8270 (Q 11.02-07)

= Description of issue

» Staff noted that there was a lack of information available to make any kind of
determination for the radwaste classification of the steam generator blowdown
(SGBS) demineralizer, which should be a different radwaste safety class
(possibly RW-I1a).

=  Resolution:

» KHNP responded that the radwaste classification of the SGBS components
were based on the 1% fuel defect and the SG leakage rate of 75 1b/day.

» KHNP added the source term data and the corresponding radwaste
classification for the SGBS in the revised response.
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NON-PROPRIETARY

Summary of Open Items

% Open Item: BTP 11-6 liquid tank failure analysis
= Related RAIs : 254-8731 (Q 11.02-11)

= Description of issue

» Staff requested to justify the CVCS yard tank source terms used for the BTP
11-6 in DCD Table 11.2-9 are not consistent with the those provided in the
response to RAI 13-7856 Question 12.02-2.

= Resolution:

* KHNP provided a response that the source terms for the BTP 11-6 are
calculated in accordance with ANSI/ANS 18.1, not by assuming an fuel defect

rate of 0.12%.

« KHNP also addressed that since the CVCS yard tank source term calculation
method was changed in RAI 7856 Question 12.02-2 to consider 95 % of the
tank volume, the expected source terms in Table 11.2-9 also were changed.

* KHNP re-performed the BTP 11-6 analysis and updated the results in the DCD.
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NON-PROPRIETARY

Summary of Open Items

“ Open Item: SWMS tank vents
= Related RAIs : 254-8720 (Q 11.03-11)

= Description of issue

» Staff requested to address means to direct the SWMS tank gases to the ventilation
system and the basis for providing this set up from a radiation protection perspective

= Resolution:

» KHNP provided a response as follows:

* The gaseous effluents from the SWMS are processed through the Compound
Building controlled area HVAC system. The system includes HEPA and
carbon filters to ensure that the releases do not exceed the regulatory limits.

* For the SRLST, the tank vent is directed to the cubicle vent to minimize the
transport of radionuclides to the room. The tank vent is separated from
ventilation duct and equipped with screens to prevent discharge of any fluid
and solids into the ventilation system.

* For the LASRT, the tank vent is routed to the proximity of the floor drain
inside the tank room. The gases from the tank are vented to the room
atmosphere for collection by the ventilation system and treated within the
ventilation system prior to release to the environment. The gases are vented
only during the resin transfer process or tank depressurization.
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NON-PROPRIETARY

Summary of Open Items

< Open Item: NFPA 804 compliance for delay beds
= Related RAIs : 254-8720 (Q 11.03-12)
=  Description of issue

» Staff requested to provide description how the design complies with NFPA 804
and the details of the fixed water spray systems for the charcoal adsorber beds
that contain more than 100 Ibs of charcoal.

=  Resolution:

« KHNP provided a response as follows:

* The gaseous radwaste system is designed to prevent the formation of an
explosive mixture by controlling the hydrogen and oxygen concentration.
The charcoal delay beds are located inside a shielded cubicle, which also
acts as a fire barrier; and there is no additional combustible material that
could cause fire or the spread of fire.

* These design features help to preclude a fire condition. Hence a fixed
water spray system for charcoal delay beds is not required to be provided
for gaseous radwaste system. The associated information and conclusion
has been included in fire hazard analysis report for the charcoal delay
bed area (DCD section 9.5A.3.6.4).
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NON-PROPRIETARY

Summary of Open Items

“ Open Item: Prevention of release from GRS
= Related RAIs : 254-8720 (Q 11.03-13)
=  Description of issue

» Staff requested to justify how would the gaseous effluent discharge be
terminated if the isolation valve did not close.

» Staff requested to provide the function of manual valve located at gaseous
effluent bypass line from gaseous radwaste system

=  Resolution:

» KHNP responded as follows:

* Another isolation valve in the GRS package can be closed remotely when
the main isolation valve fails to close. The vendor for GRS package is
required to provide the isolation valve in the effluent discharge line. And
also the two manual valves located at both sides of the main isolation
valve can be closed for limiting the release of discharge flow.

* The full flow bypass line around the main isolation valve is provided to
maintain the continuous GRS process flow. When the main discharge line
is isolated due to fail position or maintenance of main isolation valve, the
valve located at the bypass line is opened for continuous process flow
until the main isolation valve is fixed.

* KHNP updated the DCD to include the above information.
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Summary of Open Items

% Open Item: Description of PERMSS monitors

= Related RAIs : 131-8087 (Q 11.05-1), 132-8088 (Q 11.05-2)
= Description of issue
» Text description to be added to DCD for the following information :
v Purpose of monitor for each monitor, i.e., ODCM and REMP

v" Setpoint determination for each of gaseous monitor channels (particulate,
iodine, or gaseous)

v" QA commitment and calibration procedure
v" Line loss calculation of sample line for containment air monitors
v H-3 and noble gas sampling capability

* Condenser pit sump monitor and CCWS HX building sump monitor
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NON-PROPRIETARY

Summary of Open Items

= Resolution:

* In the revised response and DCD markup, clarification on the RMS with
relation to ODCM and REMP has been provided.

* The set-points of each channel are to be determined not to exceed the design
criteria, 1.e., 10 CFR 20, Appendix B. Hence if any of the three channels
indicated that the set-point is exceeded, then the RMS initiates required actions.
Since the characteristics of the leakage may vary depending on many other
situations, the required action would be initiated when one channel of the three
channels will exceed the set-point first.

* QA program conformance with regulatory position C.7 of RG 1.143 has been
discussed in the DCD markup. The calibration procedures in accordance with
RG 1.33 and RG 4.15 will be developed by COL applicant. The methodology
of the calibration methods and frequency is provided by the ODCM based on
plant procedures.
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NON-PROPRIETARY

Summary of Open Items

= Resolution:

* The COL applicant designs the sample nozzle location, sample line size, line
routing/configuration/length, and monitor location to minimize the line loss in
accordance with ANSI-N13.1. This is verified to ensure the particle
penetration factor is not less than 50% using CFD methodology and particle
penetration analysis.

* Description has been added that the RMS has capability to obtain grab samples
for particulates, iodine, gases and H-3.

» Text description and table information have been added to DCD 11.5 to
discuss function, interlock, measurement range, compliance to regulation,
installed location , and safety classification of four monitors. (Condenser pit
sump monitor and CCW HX building sump monitor)

* All of the above open items have been resolved through the revised response
to RAIs 8087, Q.11.05-1 and 8088, Q.11.05-2.
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NON-PROPRIETARY

Summary of Open Items

“ Open Item: Primary-to-secondary leakage detection

= Related RAIs : 222-8203 (Q 11.05-3)

= Description of issue

* The ITAAC should address the sensitivity, response time, and alarm limit for
the primary-to-secondary leakage detection instrumentation.

* Provide additional information relating to the steam line effluent monitors.
= Resolution:

* The information of main steam line monitors for detecting primary-to-
secondary leakage is provided in the Table 2.7.6.4-1 and corresponding ITAAC.

* A calculation to demonstrate the ability to monitor N-16 activity in the main
steam line 1s provided.

* Details in Appendix 11B shows compliance with monitoring SG tube leakage.

* The revised response to the RAI has been submitted and the open item
resolved.
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NON-PROPRIETARY

Current Status

¢ Chapter 11 is complete

= KHNP continues to monitor Chapter 11 to assure any conforming
changes are addressed.

= 9 open items, that were 1dentified in Phase 2 and 3, have been
resolved with adequate and sufficient discussion with the staff.

¢ Changes in Chapter 11 as reviewed and marked-up in response to
the RAIs will be incorporated into the next revision (Rev.2) of the
DCD
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NON-PROPRIETARY

Attachment: Acronyms

BTP Branch Technical Position
CCWS Component Cooling Water System
CFD Computational Fluid Dynamics
CFR Code of Federal Regulation
COL Combined Operation License
COL Combined Operation License
DCD Design Control Document
HEPA High Efficiency Particulate Air
ITAAC Inspection, Test and Acceptance Criteria
KHNP Korea Hydro and Nuclear Power Co.
LASRT Low Activity Spent Resin Tank
LWMS Liquiud Radwaste Mangement System
NFPA National Fire Protection Association
ODCM Offsite Dose Calculation Manual

S P&ID Piping and Instrument Diagram

é QA Quality Assurance

N R/O Reverse Osmosis

E RAI Request for Additional Information

§ REMP Radiological and Environmental Monitoring Program

= RG Regulatory Guide

3 RMS Radiation Monitoring System

0 SGBS Steam Generator Blowdown System

< SRLST Spent Resin Long Term Storage Tank
SWMS Solid Waste Management System
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NON-PROPRIETARY

Attachment : List of COL Item related to Ols

COL
Identifier

COL 11.5(1) | The COL applicant is to determine the WARN and ALARM setpoints of the PERMSS based
on the site-specific conditions and operational requirements.

COL 11.5(4) | The COL applicant is to prepare an offsite dose calculation manual (ODCM) that contains a
description of the methodology and parameters for the calculation of the offsite doses for th
e gaseous and liquid effluents.

COL 11.5(5) | The COL applicant is to provide analytical procedures and sensitivity for selected radio-anal
ytical methods and types of sampling media for site specific applications.

COL 11.5(6) | The COL applicant is also to develop operational procedures in accordance with NRC RG
1.33 and NRC RG 4.15.

COL 11.5(7) | The COL applicant is to develop a radiological and environmental monitoring program
(REMP) in accordance with NUREG-1301 and NUREG-0133, and NRC RG 4.1, which
describes the scope of the program, taking into account local and land use census data in
identifying all potential radiation exposure pathways, associated radioactive materials
present in liquid and gaseous effluent, and direct external radiation from SSCs.

COL 11.5(8) | The COL applicant is to develop detailed locations, tubing installations, and provide the
sampling method including the sampling frequency and time to acquire representative
sampling.

COL 11.5 (9) | The COL applicant is to determine the safety class and installed location of the RE-165, RE
-166, RE-166, and RE-167.

COL 11.5 (11) | The COL applicant is to design the sample nozzle location, sample line size, line routing/co
nfiguration/length, and monitor location to minimize the line loss in accordance with ANSI/H
PS N13.1.

Description

€
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Technical Topics ®'USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management sl theEnvironmen:
Technical Topi

« The APR1400 design monitors and controls releases of radioactive effluents and
wastes through the Radioactive Waste Management System. The systems are
designed for normal operations, including refueling outages, containment purging,
routine maintenance, and anticipated operational occurrences.

« The Radioactive Waste Management System comprises of the following sections:
¢+ coolant source terms
¢+ liquid waste management system (LWMS)
¢+ gaseous waste management system (GWMS)
¢+ solid waste management system (SWMS)
¢+ process and effluent radiological monitoring and sampling system (PERMSS)

+ Regulatory Requirements and Guidance:

¢+ 10 CFR Part 20, Appendix B; 10 CFR 50.34a; 10 CFR Part 50 Appendix |;
10 CFR Part 50, Appendix A, GDC 3, 13, 60, 61, 63, and 64,

+ NUREG-0800, RG 1.143

November 14, 2017 Chapter 11, Radioactive Waste Management 4



Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

Issue: DCD lacked sufficient information on liquid effluent tracking process for detergent radwaste
tank liquid effluent releases.

Resolution: The applicant provided a revised RAI response that revised DCD section 11.2.1.3 to
explain the operator actions to limit doses. The applicant also revised the DCD to include the P&IDs
for the liquid radwaste system.

Staff Conclusion on Open Item #1

The staff reviewed the information provided by the applicant and determined that the applicant has
adequately modified the DCD section 11.2 to explain the actions an operator can take to limit worker
doses. The applicant has also provided the P&IDs necessary to understand the inputs into each
waste system and has allowed staff verify the monitored release point for the liquid waste
management system and to verify the descriptions for waste inputs into each liquid waste subsystem.

Staff considers RAI 8201, Question 11.02-6 resolved and closed.

November 14, 2017 Chapter 11, Radioactive Waste Management 5



Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

Issue: The staff requested consistent changes throughout sections 11.2, 11.3, 11.4 and 10.4.8 to
address radwaste seismic classifications. In addition, the staff requested the applicant include the
system source terms for the components described in DCD section 10.4.8.

Resolution: The applicant provided a revised response that describes the start and end points for
radwaste seismic classifications. In addition the applicant provided the radioactive source terms for
the steam generator blowdown system (SGBS) components.

Staff Conclusion on Open ltem #2

The staff reviewed the information provided by the applicant and determined that the applicant has
adequately modified the DCD to clearly state the start and stop points for the radwaste seismic
classifications for components, and has also made these classifications consistent with the
information contained in DCD sections 11.2, 11.3 and 11.4. Also the applicant has provided the
source term information for the SGBS components in the DCD. This allowed the staff to confirm the
radwaste seismic classifications stated in the DCD.

Staff considers RAI 8270, Question 11.02-7 resolved and closed.

November 14, 2017 Chapter 11, Radioactive Waste Management 6



Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

Issue: DCD lacked sufficient information to describe the monitors for the LWMS and the GWMS.

Resolution: The applicant provided a revised response that included the staffs request to provide
additional details in the DCD.

Staff Conclusion on Open Items #3 and #4

The staff reviewed the information provided by the applicant and determined that the staff's request to
provide specific monitor details was adequately addressed as markups to the DCD. The staff confirmed
the following information is addressed in DCD markups to DCD section 11.5:

Description of each monitor’s function

Description of each monitor’s detection ranges

Description of the process configuration of each monitor

Description of the location of each monitor.

Description of applicable Regulatory Guides for each monitor.

Description of the alarms and interlocks as appropriate for each monitor

Description of the sampling stations and sampling methods, if applicable, for each monitor.
Description of each monitor’s safety classification, if applicable.

Description of the each monitor’s calibration requirements and quality assurance program
requirements

©CoN>OhWN =

The staff is tracking RAI 8087, Question 11.05-1 and RAI 8088, Question 11.05-2 as confirmatory items.
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Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

Issue: Staff required clarification on the primary to secondary leak detection calculation provided in
DCD appendix 11B.

Resolution: The applicant provided the staff with a response that included DCD text inserts for
section 11.5 on the main steam line effluent monitors and the N-16 monitors. In addition the
applicant provided clarifying text in DCD Appendix 11B to aid the staff in performing a confirmatory
calculation.

Staff Conclusion on Open Item #3

The staff reviewed the information provided by the applicant and determined that the applicant’s
response, and subsequent DCD inserts, provided the staff with enough information to verify the
applicant’s ability to detect primary to secondary leakage. In addition, the staff was able to perform a
confirmatory calculation to verify the applicant’s low range set point to detect primary to secondary
leakage.

Staff considers RAI 8203, Question 11.05-3 resolved and closed.
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Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

RAI 8731, Question 11.02-11

Issue: In review of a response to RAI 7856, Question 12.02-2, the staff observed an updated
source term for the liquid waste tanks relating to the staff’'s BTP 11-6 “Liquid Tank Failure
Analysis.” The response to Question 12.02-2 provided a source term equivalent to 0.25% failed
fuel whereas the source term required for the calculation for BTP 11-6 is 0.12% failed fuel.
Comparison of question 12.02-2’s response to Table 11.2-9 did not allow staff to arrive at the
conclusion that half of the source term provided in question 12.02-2’s response was equal to the
information provided in Table 11.2-9. The staff issued this RAI to request clarification on the
discrepancy.

Resolution: The applicant provided a response to discuss the difference in assumptions
between the source term developed for BTP 11-6’s analysis and the source terms provided in
Question 12.02-2. This difference is that the source term for the BTP 11-6 analysis is based on
the ANS/ANSI 18.1 standard. The response to Question 12.02-2 modified the tank source term
methodology in chapter 12 and is different from the methodology described by the ANS/ANSI
18.1 standard. Thus a simple comparison would not be appropriate for the two source terms.

November 14, 2017 Chapter 11, Radioactive Waste Management 9



Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens
RAL 8731. Question 11.02-11 (continued)
Staff Conclusion

The staff reviewed the information provided by the applicant and determined that the applicant’s
response is adequate given that the staff’'s guidance for BTP 11-6 specifies the use of NUREG-0017
for the development of the source term in this analysis. NUREG-0017 then references the ANS/ANSI
18.1 standard for the source term.

The staff is tracking RAI 8731, Question 11.02-11 as a confirmatory item.
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Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

RAI 8720, Question 11.03-11

Issue: As a follow-up to a question received from the last subcommittee meeting the staff
issued this question to request clarification on the methods used by the applicant to direct tank
gases to the ventilation system.

Resolution: The applicant provided a response to described that the vent for each tank is
located near each cubical vent to minimize the transport of gases. In addition, the applicant
provided details on which tank vents were directed to floor drains so that water overflow would
be directed to the appropriate drains before venting.

Staff Conclusion

The staff reviewed the information provided by the applicant and determined that the response
was acceptable because the applicant provided information to describe the control of
radioactive material in the event of tank venting. In addition the applicant has provided DCD
markups to describe plans to prevent water from entering the ventilation system through the use
of vent nozzles and tank vent lines that are directed to cubicle floor drains.

The staff is tracking RAI 8720, Question 11.03-11 as a confirmatory item.
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Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

RAI 8720, Question 11.03-12

Issue: As a follow-up to a question received from the last subcommittee meeting the staff issued
this question to request clarification on the applicant’s compliance with NFPA 804, section 8.4.9.4,
which states: “Fixed water spray systems shall be provided for charcoal adsorber beds containing
more than 100 Ib (45.4 kg) of charcoal.” It was found that DCD section 11.3.2 only contains a
description on the use of nitrogen spray for fire suppression.

Resolution: The applicant provided a response which provides DCD changes to section
9.5A.3.6.4 to describe the fire analysis completed for the charcoal bed in the gaseous radwaste
system. The applicant also states that NFPA 804 section 8.4.9.4 is not required for the gaseous
radwaste system.

Staff Conclusion
The staff reviewed the information provided by the applicant and determined that the response is
acceptable. In section 9.5 of the staff's SER, the staff discusses how nitrogen has been approved

as a means to limit and extinguish fire events for charcoal beds. The staff finds the response
acceptable because it follows the guidance in RG 1.189.

The staff is tracking RAI 8720, Question 11.03-12 as a confirmatory item.
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Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

RAI 8720, Question 11.03-13

Issue: As a follow-up to a question received from the last subcommittee meeting the staff issued
this question to request information on how the applicant planned on limiting releases in excess
of the release limits in the event that the isolation valve, valve 008, does not close on the receipt
of a close signal.

Resolution: The applicant provided a response that specified another isolation valve that can be
closed remotely at the radwaste control room in the event valve 008 does not close on receipt of
a close signal. The applicant also specified that valves 1013 and 1014, which are located before
and after valve 008, and can be manually closed. The applicant also provided DCD markups in
response to this question.

Staff Conclusion

The staff reviewed the information provided by the applicant and determined that the response is
acceptable since the applicant has specified other valves that operations can use to control
releases to the environment.

The staff is tracking RAI 8720, Question 11.03-13 as a confirmatory item.
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Technical Topics L USNRC

United States Nuclear Regulatory Commission

Chapter 11 - Radioactive Waste Management rrocing People and the Environmens

Chapter 11 - Radioactive Waste Management

Conclusion

The staff has determined that all open items have been closed. The confirmatory
items listed below meet all applicable regulatory criteria. The following six
confirmatory items are being tracked for incorporation in Revision 2 of the DCD:

RAI 542-8731, Question 11.02-11
RAI 538-8720, Question 11.03-11
RAI 538-8720, Question 11.03-12
RAI 538-8720, Question 11.03-13
RAI 131-8087, Question 11.05-1, and RAI 132-8088, Question 11.05-2

The staff concludes, using the information presented in the application, and
pending confirmation of the items listed above, that the applicant has demonstrated
compliance with NRC regulations and guidance.
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United States Nuclear Regulatory Commission
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Technical Topics _ overview Protecting People and the Environment
Chapter 12, Radiation Protection
Sections with Open Items

¢ 12.2 - Radiation Sources

» 12.3 - Radiation Protection Design Features



Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

SeCtion 1 2.2 — Radiation sou rces Protecting People and the Environment

Open Item 1 (RAI 7856, Question 12.02-2)

Issue: Revised source terms for tanks containing liquid radioactive material did not
appropriately consider the decay of Cs-137. In addition, the contact dose rates for the outdoor
tanks were not updated based on the revised source terms.

Resolution: The applicant updated the Ba-137m activity to the same activity of Cs-137, in all
of the revised source terms. The applicant also revised Table 5 of the response to provide
updated contact dose rate information for the outdoor tanks, as well as make several other
proposed updates and corrections to source terms.

Staff Conclusions on Open ltem #1: Ba-137m would be in equilibrium with Cs-137. Ba-
137m activity would be expected to be slightly lower than Cs-137 activity. Assuming that they
are the same is slightly conservative and therefore acceptable.

In addition, the staff performed confirmatory MicroShield calculations and found the dose
rates calculated by the applicant to be comparable to dose rates calculated by the staff.

Therefore, the staff found the source terms to be consistent with SRP Section 12.2 and
therefore appropriate for addressing 10 CFR Part 20 requirements and GDC 61.



Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

SeCtion 1 2.2 — Radiation sou rces Protecting People and the Environment

Open Iltem 2 (RAI 8247, Question 12.02-16)

Issue: The applicant revised the post-accident source term for the main control room (MCR)
filters because the original source term was based on an incorrect atmospheric dispersion
assumptions but the revised source term provided in the response was in error.

Resolution: The applicant replaced the erroneous source term information with correct data.

Staff Conclusions on Open Iltem #2: Staff reviewed the revised source term, which was
conservative as it did not consider radioactive decay. The source was determined to be
acceptable for use in determining the dose to MCR operators from the MCR emergency filters,
in accordance with GDC 19.




Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

SeCtion 1 2.2 — Radiation sou rces Protecting People and the Environment

Open Item 3 (RAI 8420, Question 12.02-22)

Issue: The holdup tank and boric acid storage tank are outdoors and surrounded by concrete
and it was unclear how maintenance would be performed on the tanks and how leakage of
radioactive material would be collected and controlled. In addition, there were numerous other
miscellaneous apparent errors and concerns with the tank source terms and design features.

Resolution: The applicant specified that there is a manway cover at the top and side of the
tank for access and maintenance. Also the applicant specified that any leakage or overflow
from the holdup tank and boric acid storage tank will be collected in a leakage collection sump,
which routes the water to the liquid radioactive waste system for treatment. The applicant also
corrected other errors and inconsistencies in the response and addressed other staff concerns.

Staff Conclusions on Open Item #3: The staff determined that the information provided in the
response was consistent with RG 8.8 and sufficient to address the requirements of 10 CFR
Part 20, including 10 CFR 20.1406




Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

SeCtion 1 2.2 — Radiation sou rces Protecting People and the Environment

Open Iltem 4 (RAI 8420, Question 12.02-23)

Issue: For most of the radiation source terms in the plant the applicant appeared to not
sufficiently consider the buildup of daughter progeny (with the exception of Ba-137m which is
assumed to have the same activity as Cs-137). It was unclear if many of the plant sources
were adequate for use in demonstrating compliance with 10 CFR Part 20 and other applicable
regulations.

Resolution: The applicant demonstrated that for most components containing radioactivity, the
impact of not considering daughter products is negligible (less than 1%). This was
demonstrated in part by comparing the source terms calculated using the KHNP codes
(DAMSAM and Shield-APR) to the source terms calculated with codes that account for
daughter progeny buildup. There were a number of components where the error was
potentially larger. The applicant provided information demonstrating that other conservatisms
in many of these sources bounded any error in not considering daughter progeny. For
example, using conservative liquid and/or vapor source terms for tanks. For several sources
the applicant increased the source terms to adequately consider daughter progeny or to
conservatively bound the source term compared to if daughter progeny were considered.




Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

SeCtion 1 2.2 — Radiation sou rces Protecting People and the Environment

Open Item 4 (RAIl 8420, Question 12.02-23) continued

Staff Conclusions on Open Iltem #4: Based on a review of the information the staff
determined that for many sources the effect of not considering daughter progeny (besides Ba-
137m, which was considered) is negligible. For those sources where it is not negligible, the
applicant either provided sufficient justification that other conservatisms bound not considering
daughter progeny or the applicant updated the source terms accordingly. Therefore, the staff
determined that the source terms were acceptable to demonstrate compliance with 10 CFR
Part 20 and other applicable regulations.




Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

SECtion 1 2.2 — Radiation sou rces Protecting People and the Environment

Open Item 5 (RAI 8420, Question 12.02-25)

Issue: Daughter progeny were not adequately considered in the gaseous waste management
system sources. In addition, for some source terms in the gaseous waste management
system the 0.25% failed fuel source term was higher than the 1% failed fuel source term, for
certain radionuclides (which is counterintuitive).

Resolution: The applicant updated the gaseous waste management system sources and
minimum required shielding to adequately consider all important daughter progeny, with extra
conservatism (daughter products were assumed to be the same activity as the parents, which
over estimates the activity).

The applicant also explained why for the gaseous radwaste management system components,
some radionuclides included a higher 0.25% source term than a 1% source term. This is
because the 0.25% source term considered processing RCS activity which continually built up
in the RCS before gas stripping, while the 1% source term was based on continuous gas
stripping of the RCS. Allowing the 0.25% source term RCS activity to build up over time
resulted in a significantly higher source term in the gaseous radwaste management system for
some components.



Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

SECtion 1 2.2 — Radiation sou rces Protecting People and the Environment

Open Item 5 (RAIl 8420, Question 12.02-25) continued

Staff Conclusions on Open Item #5: The staff reviewed the revised gaseous waste
management system source terms, shielding, and zoning and found the revisions to

adequately consider daughter progeny and to be in accordance with requirements on 10 CFR
20 and GDC 61.

In addition, the staff determined that it was acceptable to assume that the gas stripper would
be operated if significant fuel failure occurred and, therefore, both the 0.25% and 1% failed fuel
source terms were acceptable.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 1 (RAI 8098, Question 12.03-8)

Issue: The applicant did not initially provide enough information for the staff to determine that
the shielding and zoning for piping areas was sufficient. Specifically, the calculations to
determine multiplication factors for piping areas did not consider backscatter and used ICRP
74, instead of ICRP 51, which was used for most other shielding calculations.

Resolution: The applicant specified that the multiplication factor for the piping areas are based
on conservative assumptions, including basing the multiplication factors on a dose point in the
center of the pipes, which bound any non-conservatism in not considering backscatter and in
using different dose conversion factors. Assuming a dose point at the center of the pipes
would result in a significantly higher dose conversion factor than if the dose point was
calculated all on one side of the pipes or all on the other side of a wall, which would be more
realistic for determining shielding from a piping area.

Staff Conclusions on Open Item #1: The staff determined that considering the dose point at
the center of the pipes provided adequate conservatism for determining the multiplication
factors. As a result, the staff found that the multiplication factors were appropriate for
determining the shielding and zoning for piping areas. Therefore, the shielding and zoning for
these areas meets the requirements of 10 CFR Part 20 and GDC 61.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 2 (RAI 8098, Question 12.03-10)

Issue: The application did not adequately describe the shielding for several irregular shaped
rooms with high activity radiation sources in the DCD (rooms 077-P01, 068-A07A, and 068-
A10A).

Resolution: The applicant provided the missing radiation shielding information for the
irregularly shaped rooms in the DCD.

Staff Conclusions on Open Item #2: The staff evaluated the revised shielding information for
the irregularly shaped rooms and found it to be complete. In addition, the staff performed
confirmatory calculations for the shielding thicknesses of selected walls using the MicroShield
computer program and found the shielding to be adequate. Therefore, the staff determined

that the shielding and zoning associated with these areas meets the requirements of 10 CFR
Part 20 and GDC 61.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Iltem 3 (RAI 8254, Question 12.03-11)

Issue: The applicant indicated that the design included CCW sump monitors and Turbine
Building condenser pit sump monitors but they were not included in the DCD.

Resolution: The applicant included the Turbine Building sump (condenser pit sump water)
monitors and CCW heat exchanger building sump monitors in the response to RAI 8088,
Question 11.05-2.

Staff Conclusions on Open Item #3: The staff reviewed the description and function of the
monitors in the DCD. The monitors provide local alarms and alarms in the MCR. The staff
found the monitors to be an appropriate design feature to detect leakage of radioactive
material and ensure that radioactive material is adequately processed and monitored when
released, in accordance with 10 CFR 20.1406.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 - Radiation Protection Design Features rorcring People and the Environment

Open Item 4 (RAI 8098, Question 12.03-13)

Issue: The staff requested that the applicant provide additional information regarding when
access to the delay bed rooms is required (for example, to perform maintenance on
instrumentation or to replace charcoal) and to provide additional information on how the
design of the delay beds and associated equipment ensures that radiation doses will remain
as low as is reasonably achievable (ALARA).

Resolution: The applicant specified that the temperature and humidity instruments are
installed at wall mounted piping racks in a relatively low radiation area and that instrument
readings can be remotely monitored from the radwaste control room. Plant operators may
need to access the bed rooms only if repair work or inspection of the temperature
instrumentation at the guard beds or inlet to each delay bed is required. The applicant also
proposed to update the DCD to specify that if work on the charcoal delay beds is required,
the charcoal delay beds located in the room where work was being performed (there are four
charcoal delay beds, two in room 096-P01 and 096-P02) would be purged and isolated to
allow plant operators to access the room at lower dose rates.

Staff Conclusions on Open Item #4: The staff finds that the design features to limit the need
to access the delay bed room and to minimize dose if access is required is consistent with the
requirements of 10 CFR 20.1101(b) and is acceptable.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 5 (RAI 8275, Question 12.03-26)

Issue: It was unclear if the design included appropriate features to clean the refueling pool in
order to minimize the dose to workers and the spread of contamination in accordance with 10
CFR 20.1101(b) and 10 CFR 20.1406.

Resolution: The applicant clarified that the spent fuel pool cooling system could be aligned
directly to the refueling pool during refueling operation to remove contaminants from the
spent fuel pool. The APR1400 design also includes level detection instrumentation to assist
the operators (along with visual observation) to ensure that neither the refueling pool nor the
spent fuel pool are being unintentionally drained or overfilled by misaligning the spent fuel
pool cleaning system intake or return lines.

Staff Conclusions on Open Iltem #5: Aligning the spent fuel pool cleaning system directly to
the refueling pool will allow for the pool to be cleaned much more efficiently than cleaning
indirectly through the spent fuel pool. This will reduce contamination of the refueling pool and
the potential for airborne contamination when the pool is drained. In addition the level
instruments provide assurance that misaligning valves would not result in either pool being
overfilled or drained. The staff finds these design features to be in accordance with 10 CFR
20.1101(b) and 10 CFR 20.1406 and to be acceptable.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 6 (RAIl 8275, Question 12.03-46)

Issue: There were numerous inconsistencies and apparent inadequacies in the DCD as it
relates to preventing radiological release and exposure from fires, consistent with the
requirements of 10 CFR 50.48 and guidance of RG 1.189. Examples included not adequately
considering significant radiation sources in the fire protection analysis and not providing
information on the protection of the Compound Building ventilation system carbon adsorbers
from fires.

Resolution: The fire protection analysis in the DCD was updated to consider significant
radiation sources and provide additional design features, including specifying that the
Compound Building includes an automatic sprinkler system that would actuate in the event of a
fire to minimize the potential for a significant release. In addition, the applicant specified that
the Compound Building ventilation system’s two carbon adsorbers are protected with a
manually acutated deluge system and that operators would be alerted of a fire by temperature
alarms downstream of the carbon adsorbers.

Staff Conclusions on Open Item #6: The staff found that the information provided and design
features included in the DCD were sufficient to meet the requirement of 10 CFR 50.48 and was
consistent with the guidance of RG 1.189.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 7 (RAI 8496, Question 12.03-49)

Issue: The hot machine shop, waste drum storage area, and truck bay area radiation monitors
did not include local audible and visual alarms. SRP 12.3-12.4 provides guidance to the staff
and states that area and airborne monitors should have a local audible and visual alarm, which
is a design feature to ensure worker dose limits will not be exceeded and that the dose to
workers is kept ALARA in accordance with 10 CFR 20.1101(b).

In addition, the instrument calibration facility described in the application met the definition of
an irradiator in 10 CFR Part 36. However, the design of the instrument calibration facility did
not appear to meet or address several of the applicable requirements of 10 CFR Part 36.

Resolution: The applicant updated the DCD to provide local audible and visual alarms for the
hot machine shop, waste drum storage area, and truck bay areas.

The applicant removed the instrument calibration facility and associated area radiation monitor
from the design and included a COL item specifying that the COL applicant will specify how the
room will be used and how all applicable regulatory requirements related to the room will be
met, including 10 CFR Part 36.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 7 (RAIl 8496, Question 12.03-49) continued

Staff Conclusions on Open Iltem #7: Including audible and visual alarms for monitors is

consistent with the SRP and a design feature to ensure doses are ALARA, in accordance with
10 CFR 20.1101(b).

In addition, calibration activities requiring high activity sources can be performed by an offsite
contractor at the digression of the COL licensee. Therefore, it is acceptable for the COL
applicant to determine if high activity calibrations will be performed onsite and to address the
applicable requirements accordingly.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 8 (RAI 8599, Question 12.03-53)

Issue: There was a small error (approximately 2%) in the post-accident recirculating fluid
source term. In addition, it was unclear if the applicant had adequately considered all source
term and design changes made during the review in the radiation shielding and zoning design.
There were also questions about the limitations of the Microshield computer program in the
post-accident radiation shielding design, radiation zoning, and mission dose rate calculations.

Applicant Response: The applicant revised the post-accident mission dose rates based on
the corrected source term. Also, the applicant indicated that the source terms and shielding,
including the EQ analysis were updated to consider all changes and that the mission dose
analysis included adequate conservatism to account for any limitations in the Microshield
computer program. For example, the applicant indicated that the mission dose analysis
assumes the use of a half mask respirator with a protection factor of 10, when during plant
operation they specified that respirators with a higher protection factor will likely be available
for use.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 8 (RAI 8599, Question 12.03-53) continued

Staff Evaluation of Open Item #8: The post-accident mission dose rates had been updated
based on the corrected source terms. However, in reviewing the applicant’s response to RAI
8599, Question 12.03-53 the staff identified numerous areas associated with post-accident
zoning in which the staff calculated significantly higher doses than what was provided by the
applicant in the DCD Chapter 12 figures, many of these areas would likely also impact the 10
CFR 50.34(f)(2)(vii) mission dose calculations. In addition, it was unclear how the applicant
was applying the protection factor of 10 in the post-accident mission dose analysis as 10
CFR Part 20, Appendix A, Footnote c¢ specifies that a protection factor of 1 should be
assigned to sorbent cartridges as protection against radioiodine in air purifying respirators
unless a licensee applies to the Commission to assign a value of greater than 1. Therefore,
the staff closed RAI 8599, Question 12.03-53 as an unresolved item and issued RAI 8756,
Question 12.03-55 to resolve these issues.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 9 (RAI 8756, Question 12.03-55)

Issue: Please see previous slide. This is a follow-up to RAI 8599, Question 12.03-53.

Resolution: The applicant revised their approach regarding the use of a respirator for post-
accident missions. Instead of crediting a half mask respirator for post-accident vital missions,
the applicant now specified that they would base their post-accident mission dose analysis on
the use of a positive pressure self-contained breathing apparatus (SCBA), with a protection
factor of 10,000. The applicant also proposed adding a new COL information item to specify
that the COL applicant will provide the respiratory protection program to ensure that the
SCBAs are available and functional to minimize airborne radiological hazards while
performing post-accident vital functions. The COL item also specified that the SCBAs will
have a minimum rated service life of 1-hour in the control room and air supply systems in
areas where post-accident missions may exceed the 1-hour time frame. Finally, the COL
item specifies that the COL applicant will assess if replenishing the respirators during vital
missions will result in any increase to the vital area mission times and doses.

The applicant also revised many of the minimum required shielding thicknesses associated
with post-accident vital area missions and re-calculated the post-accident vital mission
doses.
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Section 12.3 — Radiation Protection Design Features rocring People and the Environment

Open Item 9 (RAI 8756, Question 12.03-55) continued

Staff Conclusions on Open Item #9: The staff considers it acceptable for the DCD post-
accident vital area analysis to use a protection factor of 10,000 for airborne radioactive
material, because the COL item specifies that the appropriate equipment will be provided
and if any changes are needed to the mission dose analysis that they will be appropriately
assessed.

The staff also re-evaluated the applicant’s mission dose calculations. Staff confirmatory
calculations of the highest dose rate areas and areas where the most significant shielding
was expected to be needed to ensure vital area mission dose limits were met yielded results
consistent with the applicant’s results. In addition, the staff did not identify any areas where
the shielding did not appear to be adequate.

As a result, the staff finds the applicant’s vital area mission dose calculations, assumptions,

and shielding design to be acceptable to address the requirements of 10 CFR 50.34(f)(2)(vii)
and 10 CFR 50.34(f)(2)(viii).
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Technical Topics ®/ USNRC

United States Nuclear Regulatory Commission

Chapter 12 - Radiation Protection Protecting People and the Environment

Conclusion

The staff has determined that all open items associated with Chapter 12 have been
adequately addressed and the responses meet all applicable regulatory criteria.

The staff concludes, using the information presented in the application, and pending

confirmation of the remaining confirmatory items, that the applicant has demonstrated
compliance with NRC regulations and guidance.
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Overview of Chapter 12

€ JICEDCO

Section Title Major Contents
Ensuring that * Policy Considerations
12.1 Occupational radiation| * Design Considerations
Exposures are ALARA| * Operational Considerations
* Contained Souces
12.2 Radiation Sources | * Airborne Radioactive Material Sources
» Sources used in NUGEC-0737 Post-Accident Shielding Analysis
» Facility Design Features
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12.3 | Radaton Protection |, venilation
esign Features * Area Radiation and Airborne Radioactivity Monitoring Instrumentation
* Dose Assessment
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Overview of Chapter 12

< List of Submitted Documents for Radiation Protection

APR1400 Design Control Document
APR1400-K-X-FS-14002-( - . . ) 1
B/NP Tier 2: Chapter 12 Radioactive Waste (March.10.2017) DCD
Management
APR1400-K-X-IT-14001- | APR1400 Design Control Document 1 DCD
P/NP Tier 1 (March.10.2017)
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Overview of Chapter 12

< List of Open Items (1/2)

1 Q1o0n92) | CVCS tank source terms ML17093A969
2 (5_ %'ggir 6) Major post-accident source terms ML16306A454
3 (54112-3421_2202) ;?]ukrsce terms and shielding for CVCS ML17214A623
4 (5‘112_8;_2203) Design impacts by daughter nuclides (1) ML17068A168
5 (5 13_32_2205) Design impacts by daughter nuclides (2) ML17152A390
o | g | o eeon s an
7 (&41”2'32??0) Shielding information on pipe way ML17163A063
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Overview of Chapter 12

< List of Open Items (2/2)

225-8254 : - .
8 (Q.12.03-11) CCW and trubine building sump monitors ML16211A139
225-8254
9 (Q.12.03-13) Access control to GRS delay bed rooms ML17102B007
235-8275 e .
10 (Q.12.03-26) Purification system for the refueling pool ML17152A027
235-8275
11 (Q.12.03-43) Reactor vessel closure head vent ML17114A506
= 235-8275 . . o
o
< 12 (Q.12.03-46) Fire protection of radiological areas ML17172A747
<|:
= 376-8496 - .
cZ>3 13 (Q.12.03-49) Area radiation monitor ML17095B053
e 490-8599 .
E 14 (Q.12.03-53) Cumulative impact of source term changes ML17052A829
)
[}
o} 544-8756 , : .
5 15 (Q.12.03-55) Post-accident vital mission doses ML17160A157
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Summary of Open Items

< Open Item: CVCS tank source terms

= Related RAIs : 13-7856 (Q.12.02-02)
= Open item reference: N/A
= Description of issue
» Staff requested to provide additional information on CVCS source terms.

* Indicated that Ba-137m activities of CVCS tanks in the applicant’s response
are incomplete.

* While the source terms of the holdup tank and BAST were modified, the dose
rates of the tanks were not updated.

= Resolution
* KHNP provided the revised response to :

v" Modify the Ba-137m activities in the CVCS tanks

v" Include dose rates of the tanks by performing the shielding calculations
using updated source term
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Summary of Open Items

< Open Item: Major Post-accident Source Terms
= Related RAIs : 207-8247 (Q.12.02-16)

= Open item reference: N/A
= Description of issue
» Staff requested to provide:
v’ Post-accident time-depend fluid source term outside containment,
v Source term for MCR emergency ventilation filter, and

v Dimensions of the systems containing recirculating fluid and the MCR
emergency ventilation filter during post-accident conditions

» Staff reviewed KHNP response which include all the requested information
and noted that the 1-week source term of the MCR filter was not accurate

=  Resolution

* KHNP corrected the 1-week source term data and provided revised response
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Summary of Open Items

< Open Item: Source terms and shielding for CVCS tanks

= Related RAIs : 343-8420 (Q. 12.02-22)
=  Open item reference: 12.02-1, RAI 308-8339, Question 12.02-19
=  Description of issue

» Staff requested to provide the basis of CVCS yard tank source term and KHNP
provided the information.

» Staff noted that the source term was based on continous gas stripper operation
and requested to limit the operation not to exceed the Zone 1 criteria

* KHNP provided the Tier 1 markups to include limitation of gas stripper operation

» Staff additionally requested to confirm that the dose rate from the tanks comply
with 40 CFR 190

=  Resolution

 KHNP added a COL item to provide information to ensure that radiation levels at
the site boundary not exceed the limits of 40 CFR Part 190, from all radiation
sources, including the outdoor tanks in DCD.
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Summary of Open Items

< Open Item: Design impacts by daughter nuclides (1)

= Related RAIs : 343-8420 (Q.12.02-23)
= Open item reference: 12.02-4
= Description of issue

« Staff requested to revise the CVCS and BOP component source terms,
shielding, and zoning, as appropriate, to consider the buildup of radioactive
daughters, for those radionuclides listed in ANSI/ANS 18.1 (consistent with
SRP Section 12.2) or provide additional justification for why the current
source terms are acceptable.

» Staff also requested to provide more information describing how the approach
ensures that the shielding for piping areas is adequate
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NON-PROPRIETARY

Summary of Open Items

=  Resolution

« KHNP demonstrated that the conservatisms in the results of methodology
(DAMSAM/SHIELD-APR code) are substantially larger than the effect of the
non-modeled contribution of daughter products by using Westinghouse
methodology (FIPCO/SSP code) which considered the effect of buildup of
daughter products.

* KHNP also evaluated the daughter nuclide build-up in BOP systems (SGBS,
CPS, SFPCCS and SWMS) and the shielding analyses were performed using
the updated source terms. As a results, the impacts of the daughters on the
current design were negligible since the civil structure design has sufficient
margin to bound the minor increase of the source terms.

« KHNP provided the information about the shielding analysis for pipe lines
with specific examples.
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Summary of Open Items

< Open Item: Design impacts by daughter nuclides (2)

= Related RAIs : 343-8420 (Q.12.02-25)
= Open item reference: 12.02-5
= Description of issue

» Staff requested to :

* Provide additional descriptions about the determination of the inlet
source to the GRS header from CVCS components.

* Correct the inconsistency in the dimensions provided for the header drain
tank

* Provide justification for the reason that the 0.25 percent fuel defect waste
gas dryer source term was significantly lower than that for the 1 percent
failed fuel percent source term.

* Update all component source terms to include the expected contribution
from the daughter nuclide products
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NON-PROPRIETARY

Summary of Open Items

=  Resolution

» KHNP revised DCD to include additional descriptions about the determination
of the inlet source to GRS header.

* Incorrect dimensions for the header drain tank were revised and the shielding
analysis was re-evaluated based on the corrected dimensions with the source
term considering daughter nuclide build-up.

* KHNP corrected dimension of the waste gas dryer and updated the source term
and the corresponding shielding analysis.

* KHNP updated the GRS source terms considering daughter nuclide build-up
and the shielding analyses were re-performed using the updated source terms.
Accordingly, the shielding thicknesses and radiation zone drawings were
revised based on the revised shielding analyses.
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Summary of Open Items

% Open Item: Dose coversion factors and backscattering
= Related RAIs : 141-8098 (Q.12.03-08)

=  Description of issue
» Staff noted the followings:

v" The dose conversion factors (DCF) in ICRP-74 was used for determination
of multiplication factors used for multiple piping, while ICRP-51 was used
for all other shielding calculations. Use of the ICRP-74 DCF would result in
a lower dose rate from the piping than ICRP-51.

v" The effects of radiation backscatter was not considered in determination of
multiplicatioin factors.
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NON-PROPRIETARY

Summary of Open Items

= Resolution
* KHNP provided the related rationales as follows;

v The ICRP-74 DCFs are only used to determine the MFs which are the
adjustment factors for the multiple pipes that are to be multiplied by the
dose rate from a single pipe

v" Since the dose rate from a single pipe is calculated using the ICRP-51
DCFs, the actual shielding calculations for the multiple pipe are based on
the ICRP-51 DCFs.

v" KHNP performed additional analysis to verify that the calculation
without considering backscattering does not underestimate the dose rate
for shielding design purpose

<
!
>
S
Z
A d
o
c
P
Q
(5]
b=
O
N
%!
x
)
<

¢ JKKEDPCO 14 APR1400-E-N-EC-17008-NP & 7 ICHNP



NON-PROPRIETARY

Summary of Open Items

% Open Item: Shielding information on pipe way
= Related RAIs : 141-8098 (Q.12.03-10)
=  Description of issue

» Staff noted that the shielding thicknesses of hot pipe way area, which has
abnormally shaped room with many different walls, was insufficient.

» Staff requested to provided the shielding thickness for each of the walls in the room,
including for the stairwell and elevator that run through the room.

=  Resolution

* KHNP provided all information which were required by Staft and revised the DCD
Table 12.3-4 and relevant figures.
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Summary of Open Items

% Open Item: CCWS and Turbine Building sump monitors
= Related RAIs : 225-8254 (Q.12.03-11)
=  Description of issue

» Staff noted that it was unclear where the collected liquid in the sump of the
CCWS structure is routed to (for example, to the LWMS) and if the sump
included design features to prevent the release of radioactive material.

» KHNP revised the approach so that the radioactive material from the CCWS
sump is routed either to the LWMS or to the turbine generator building sump
where it will then be sent for treatment and release.

» Staff also requested to provide the location of the CCWS sump monitors and
turbine building sump monitors.
= Resolution

* KHNP provided the information of the CCWS sump and Turbine building sump
monitors in the revised response to the RAI 132-8088, Question 11.05-2.
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Summary of Open Items

< Open Item: Access control to GRS delay bed rooms

= Related RAIs : 225-8254 (Q.12.02-13)
= Open item reference: 12.03-4
= Description of issue

« Staff requested the need to access the delay bed rooms in order to ensure that
the design uses engineering controls to the extent practicable to limit radiation
exposure.

=  Resolution

« KHNP provided the information for limiting radiation exposure by purging the
delay bed with nitrogen gas and subsequently isolating the delay bed before
access to the delay bed rooms.

» KHNP also provided the associated information and flow diagram including
functional arrangement for the purge operation and isolation of the beds.
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Summary of Open Items

< Open Item: Purification system for the refueling pool

= Related RAIs : 235-8275 (Q.12.03-26)
= Open item reference: N/A
= Description of issue

« Staff noted that the application does not contain enough information to ensure
that appropriate design features are in place to limit personnel exposure and
the spread of contamination during the cutting and disposal of in-core
instrumentation

» Staff requested information on the temporary filtration and the relevant design
supports, such as provision of a power supply.

=  Resolutions

» KHNP clarified that the refueling water is purified by Spent Fuel Pool Cooling
and Cleanup System (SFPCCS) not by temporary filtration system.

« KHNP also indicated that the SFPCCS reduces the concentration level of
radioactivity in the refueling pool and thus maintain the lower level during
refueling operation including ICI cutting.
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Summary of Open Items

% Open Item: Reactor vessel closure head vent

= Related RAIs : 235-8275 (Q.12.03-43)
=  Description of issue
» Staff requested to provide how to degas the pressurizer for shutdown.

* KHNP responsed that the gas can be removed by the reactor vessel closure
head using the reactor coolant gas vent piping, which connects to the
pressurizer vent and then routed to the reactor coolant gas vent system.

» Staff noted that it is inconsistent with the information in Section 5.4 which
indicates that the piping from the reactor vessel closure head vent goes directly
to the reactor coolant gas vent system.

=  Resolution

* KHNP corrected the description in Section 5.4 by deleting the sentence
“Piping from the reactor vessel is routed directly to the RCGVS piping” to be
consistent with the current design.
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Summary of Open Items

< Open Item: Fire protection of radiological areas

= Related RAIs : 235-8275 (Q.12.03-46)

= Description of issue

« Staff requested to provide fire protection design features for the areas
containing radioactive source other than containment (e.g., charcoal delay beds
and spent resin long-term storage tank)

* KHNP updated the descriptions in DCD Subsection 9.5A including the other
radioactive sources in Compound building area that are to be considered in fire

protection.

» Staff noted that there were still inconsistencies regarding if an area is a
radiological area and missing criteria associate with fire protection of
radiological sources.

=  Resolution

« KHNP provided response to address additional radiological sources in fire
areas including SWMS, GRS, LWMS and HVAC systems.
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« KHNP also updated the DCD to address how the plant comply with the criteria
in 10 CFR 50.48 and RG 1.189.
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Summary of Open Items

< Open Item: Area radiation monitor

= Related RAIs : 376-8496 (Q.12.03-49)
= Open item reference: 12.03-8
= Description of issue
* Area radiation monitor for Instrument calibration facility (ICF) room

* Locations of alarms in truck bays and waste drum area are not consistent with
ANSI/ANS-HPSSC-6.8.1.

=  Resolution

* The ICF room area monitor has been deleted from relevant subsections of
DCD Tier 1 and Tier 2 as the room name of ICF was changed to “FUTURE
USE.”

* The local alarms have been added to the inside of truck bay area and waste
drum area. The alarm inside the area alert the crew to exit the area and the
alarm outside the area warns the crew outside to limit access to the area.
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* The open items have been resolved through the revised response to the RAI.
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Summary of Open Items

< Open Item: Cumulative impact of source term changes

and post-accident vital mission doses

= Related RAIs : 490-8599 (Q.12.03-53), 544-8756 (Q.12.03-55)

= Description of issue

» Staff requested to confirm that the general shielding, zoning and EQ design
considering the cumulative effects of source term changes which were
incorporated through the numerous RAI responses

» Staff also requested to ensure that the mission dose rates remain acceptable
even considering the changes in the source terms.

=  Resolution

* KHNP has performed full evaluations of shielding, zoning and EQ evaluation
based on the updated source term and confirmed that the re-performed design.

« KHNP also re-performed the vital area mission dose analysis, and confirmed
that the results meet the dose limit of Srem (50 mSv).
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Current Status

¢ Chapter 12 is complete.

= KHNP continues to monitor Chapter 12 to assure any conforming
changes are addressed.

= 15 open items, that were identified in Phase 2 and 3, have been
resolved with adequate and sufficient discussion with the staff.

¢ Changes in Chapter 12 as reviewed and marked-up in response to
the RAIs will be incorporated into the next revision (Rev.2) of the
DCD.
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Attachment: Acronyms (1/1)

BAST Boric Acid Storage Tank
BOP Balance of Plant
CCWS Component Cooling Water System
CFR Code of Federal Regulation
COL Combined Operation License
CPS Condensate Polishing System
CVCS Chemical and Volume Control System
DCD Design Control Document
DCF Dose Conversion Factor
EQ Equipment Qualification
GRS Gaseous Radwaste System
HVAC Heating Venting and Air Conditioning
ICI In-Core Instrumentation
ICRP International Commission on Radiological Protection
3 KHNP Korea Hydro and Nuclear Power Co.
; LWMS Liquiud Radwaste Mangement System
% MCR Main Control Room
S RAI Request for Additional Information
3 SFPCCS Spent Fuel Pool Cooling and Cleanup System
% SGBS Steam Generator Blowdown System
5 SWMS Solid Radwaste Management System
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Attachment : List of COL Item related to Ols

COL
Identifier

COL 12.3(4) |COL applicant is to provide information to ensure that radiation levels at the site
boundary not exceed the limits of 40 CFR Part 190, from all radiation sources,
including the outdoor tanks.

COL 12.4(4) | The COL applicant is to provide a respiratory protection program to minimize
airborne radiological hazards while performing post-accident vital functions. The
respiratory protection program should include the provisions of the positive pressure
self-contained breathing apparatus (SCBA) with a minimum rated service life of 1
hour in the control room and air supply systems in areas where post -accident
mission times may exceed the 1-hour SCBA supply and where necessary to account
for uncertainty in respirator service life in performing post-accident missions. The
COL applicant will also assess if replenishing the respirators during vital missions
will result in any increase to the vital area mission times and doses

Description
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