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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
ADVANCED BOILING WATER REACTOR SUBCOMMITTEE
MEETING MINUTES
April 6, 2011

INTRODUCTION

The Advisory Committee on Reactor Safeguards (ACRS) Advanced Boiling Water
Reactor (ABWR) Subcommittee held a meeting on April 6, 2011 in Room T2B1, 11545
Rockville Pike, Rockville, Maryland. The meeting convened at 8:30 a.m. and adjourned
at 11:17 a.m. The entire meeting was open to the public.

The purpose of the meeting was to hear presentations and discuss the information on
Chapter 10 and 14 of the Safety Evaluation Report (SER) related to the Combined
Operating License (COL) application submitted by South Texas Project Nuclear
Operating Company (STPNOC, applicant) for two ABWR units at the South Texas
Project (STP) site in Texas. The Subcommittee did not receive written comments from
members of the public. There were no requests to make oral statements from members
of the public regarding the Subcommittee meeting. Ms. Maitri Banerjee was the
Designated Federal Official (DFO) for this meeting.

ATTENDEES

ACRS

S. Khalik, Chairman
S. Armijo, Member
D. Bley, Member
M. Ryan, Member
W. Shack, Member
J. Sieber, Member
C. Brown, Member
J. Stetkar, Member
M. Banerjee, DFO
K. Howard, ACRS Staff

NRC Staff
George Wunder
Tim Steingass
Tom Tai
Devender Reddy
Dinesh Taneja
Angelo Stubbs
Gregory Makar
Stacy Joseph
David Jeng
Mark Tonacci



STPNOC PRESENTERS

Scott Head

Coley Chappell
Michael Murray

Tom Daley

Steve Cashell
Warren Odess-Gillett
Edgar Brown

Craig Swanner

SUMMARY OF THE MEETING

The purpose of the meeting is was to review Chapters 10 and 14 of the Safety
Evaluation Report (SER) with no open items associated with the Combined License
Application for South Texas Project (STP) Units 3 and 4. The meeting transcripts are
attached and contain an accurate description of each matter discussed during the
meeting. The presentation slides and handouts used during the meeting are attached to
these transcripts.

SIGNIFICANT ISSUES

Reference
Issue Pages in
Transcript

RAI 10.2-3 resolved some differences in specific valve setpoints that
were referred to the SRP and the Toshiba design, for example, when 8
the turbine control valves are full closed and when intercept valves
are fully closed.

RAI 10.2-5 added information into the FSAR regarding the power
load and balance anticipatory trip function and how it supplements 8
EHC speed control.

RAls 10.02-4, 10.02-6, and 10.02-6 described the adequacy of the
departure referring to the overspeed protection system. The SDP
departure replaced the mechanical overspeed with a redundant 8
electrical overspeed and also included additional details in the FSAR
in Subsection 10.2.2.

The applicant discussed Action Item #42, Missile Analysis and
Maintenance Program. Commitment 3.5-1 addresses an applicant
requirement out of the DCD that a maintenance program will be 8, 21, 40-43,
submitted three years after receipt of the combined license that 113-114
demonstrates the turbine missile generation and maintenance meets
the minimum requirements for the missile probabilities.

Members Stetkar and Shack expressed concerns regarding reports
from Toshiba concerning similar ABWR plants in Japan. Those
concerns centered on equations used for crack growth rates, turbine
(Continued from previous page) 22-33
valve test frequency. Member Stetkar stated that reason he wanted
to ask regarding the analysis is because the applicant stated that
they were going to re-do the entire analysis. His concern was that if




the applicant was not going to use those reports at all, it was sort of
worthless to discuss the reports. If the applicant was going to use
those reports verbatim and apply them, there were a lot of

16 problems in those reports. The applicant responded that is that
the applicant will capture in their Corrective Action Program that
they've received some insightful comments on what's been created
and that the applicant needed to address that as part of the closing-
out process. Chairman Abdel-Khalik asked a follow-up question to
an earlier question about the purpose of these two reports. How will
that feedback impact your response to Action ltem #42? Mr. head’s
response was it is closed. He was suggesting that the work has to
happen post-COL per the DCD expectation.

Mr. Timothy Steingass of the NRC staff gave some background
information on the turbine missile probability analysis. The turbine
missile probability analysis originally was put in as a departure to
submit one year prior to fuel load. The NRC staff asked STP to
revise that to three years after the COL license is granted, which is
consistent with the other design centers.

The NRC staff received the turbine missile probability analysis in a
preliminary format. The staff informed South Texas verbally that
that's the position of the agency at this time and that STPNOC had
three years to submit the turbine missile probability analysis. The
staff expects STPNOC will take the comments of the ACRS under
consideration and revise it appropriately.

35

Chairman Abdel-Khalik, Member Armijo and NINA agree to break-
out session to review proprietary information/documentation dealing
with monobloc design.

48, 50

The NRC staff discussed the Section 10.2 Open Item, Main Turbine
Generator System and its closure. ACRS members had questions
that would be further discussed in a break-out session.

52-60

Member Stetkar requests NRC staff correct error in the SER Section
10.2.4, STP Departure 10.2-3 describing the turbine speed control
logic

59

The staff discussed the Open Item in Section 10.4.7, Condensate
and Feedwater System and its closure. The open item was
associated with a Tier 2 Departure that was taken in the COL
application that altered the condensate feedwater system. The open
item was closed when the applicant provided the staff with a revision
to an RAI. In that revision, the applicant revised the figure that the
design description pointed to, which confirmed that the system in the
ITAAC was the system that the staff was approving in the design.

61-62

The staff discussed Action Iltem #43. Under STP Departure 10.2-2,
the Applicant selected a monobloc turbine rotor design from the
original design. The Departure lists values of 40 degrees up and 45
foot-pounds for a fractured appearance transition temperature and
(Continued from previous page)

Charpy V-notch energy at the minimum operating temperature
respectively which are different from the SRP acceptance criteria.
Because it was a Tier 2 departure, the NRC staff went to South

61-67




Texas to take a look at how NINA determined that they did not need
to submit the departure for staff approval. The staff reviewed their
validation package and determined that the Tier 2 change proposed
by the Applicant did not meet any of the criteria identified in Part 52,
Appendix A, Section VIII.B.5 that would result in STPNOC notifying
the staff of the change and asking for our approval. So the safety
evaluation was written, not to evaluate the departure but to evaluate
our actions and our compliance and their compliance with the
regulations. The staff considered this a low level issue, and was not
safety-significant. Per the staff, The applicant still has to meet the
turbine missile probability calculations, regardless of what their
fracture appearance transition temperature and Charpy V-notch
values are, because the two are technically intertwined. The staff
concluded that it is a monobloc design and apparently superior. The
Applicant complied with the regulations. It's not a

safety-related component. It's not a safety significant issue. The
safety evaluation reflects exactly what the staff and applicant did with
respect to the issue.

The staff briefly discussed Action Item #45, turbine overspeed
sensor redundancy and diversity, that the applicant proposed to add
as an ITAAC.

68

Member Stetkar had a question pertaining to how do we have
assurance that those items that are important to safety identified
solely because of the PRA or the expert panel evaluations are also
folded into the initial test program. Mr. Head of NINA responded that
they would take this as a follow-up item and would get back either
today (April 6, 2011) or actually add the clarification.

72-74

The staff discussed open items 14.02-6 and 14.02-8 which dealt with
the flow-induced vibration program. The staff requested that test
abstracts be updated to reflect the FIV program. The Applicant
revised Section 14.2 to basically point to the review being done in
Chapter 3 and the Chapter 3 reference items. Unit 3 is going to be
the prototype plant, and will be tested in accordance with the DCD
and the Chapter 3 reference documents and the unit thoroughly
tested in accordance with the Reg. Guide 21 1.20 and the Chapter 3
reference documents. The FIV program is still under review in
Chapter 3 and will be evaluated in the Chapter 3 SER and presented
at that time with the rest of the chapter.

76-77

The staff discussed open item 14.02-4 that proposed four license
conditions. The four license conditions are consistent with the
generic license conditions being developed by the staff to be applied
to all design centers.

77-78

There were two new departures in 14.22 and Revision 4 of the
FSAR. The first had to do with Tier | 2.4-4, removing the criterion to
have the temporary strainer for the RHR and high-pressure core
flooder 50 percent blocked. The second departure had to do with the
(Continued from previous page)

turbine design 10.2-1. The test abstracts for the main turbine control
system and main turbine auxiliary pre-op tests were revised to reflect
the correct description of the intercept valves and intercept stop

78




valves.

There were two new Tier 1, 1.1-1departures in section 14.3. which
modified the definition of as-built to clarify that the determination of
the physical properties of an as-built SSC may be based on
measurements and section tests that take place before installation in
cases where it's technically justifiable, provided that subsequent
fabrication handling, installation, testing don't alter any of the
properties that were previously tested.

The second new Tier 1 departure is the ITAAC for the RHR high
pressure core flooders, and RCIC were revised to remove criterion
that temporary strainer be 50 percent plugged throughout the test.

79

The staff will need to revise the SER to reflect the change as the
current discussion in the SER for 14.3.5-2 reflects deletion of item 5
of the reactor service water ITAAC.

80

The staff discussed how open item 14.03.02-09 was closed. The
staff requested the applicant to provide a more cost-defined
description including the loads, items that were to be verified, the
process, the procedure and acceptance criteria which pertained to
problems on this open item. The Applicant provided all the detailed
information requested by the staff. Based on the revised submittal
and the response to the RAl, the staff found it adequate and closed
the open item.

80-81

Action Item # 68, provide testing of Common-Q platform at 70%
loading. STPNOC will provide documentation of qualification test of
Common Q platform at 70% loading (demonstrating AC160 base
software testing). Review of the test records have demonstrated that
AC 160 continued performance loads at >70 percent, AC160
response time minimally impacted by loads > 70 percent. Also,
software design and V&V processes are governed by Common Q
Software Program Manual and application restrictions for original
application and subsequent modifications. This action item is
considered closed.

83-93

Action Items

Action Item

Reference
Pages in
Transcript

Follow-up action item for the Applicant to clarify how the turbine
speed sensors work.

58, 94-110

Addressing a question by Chairman Abdel-Khalik, the SRP will be
modified to explicitly state the criteria pertaining to the outer
(Continued from previous page)

periphery of the forgings.

67




A follow-up action item will confirm that the flow-induced vibration
discussion regarding the secondary system will also be included in 83, 111-112
Chapter 3.

Documents provided to the Subcommittee

1) Nuclear Innovation North America, South Texas Project Units 3 & 4 Presentation
to ACRS ABWR Subcommittee Chapter 10 “Steam and Power Conversion
System,” April 6, 2011.

2) United States Nuclear Regulatory Commission, Advanced SER Chapter 10,
“Steam and Power Conversion Systems,” April 6, 2011.

3) Nuclear Innovation North America, South Texas Project Units 3 & 4, Presentation
to ACRS Subcommittee, Chapter 14 “Initial Test Program,” April 6, 2011.

4) United States Nuclear Regulatory Commission , Advanced SER Chapter 14,
“Verification Programs,” April 6, 2011
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
+ + + + +
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
(ACRS)
+ + + + +
ADVANCED BOILING WATER REACTOR SUBCOMMITTEE
+ + + + +
WEDNESDAY
APRTIL 6, 2011
+ + + + +
ROCKVILLE, MARYLAND
+ + + + +
The Subcommittee met at the Nuclear
Regulatory Commission, Two White Flint North, Room
T2B1, 11545 Rockville Pike, at 8:30 a.m., Dr. Said

Abdel-Khalik, Chairman, presiding.

SUBCOMMITTEE MEMBERS PRESENT:
SATID ABDEL-KHALIK, Chair
J. SAM ARMIJO
DENNIS C. BLEY
CHARLES H. BROWN, JR.
MICHAEL T. RYAN

WILLIAM J. SHACK
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SUBCOMMITTEE MEMBERS PRESENT (CONT'D) :
JOHN D. SIEBER

JOHN W. STETKAR

NRC STAFF PRESENT:
MAITRI BANERJEE, Designated Federal Official
GEORGE WUNDER
TIM STEINGASS
TOM TAI
DEVENDER REDDY
DINESH TANEJA
ANGELO STUBBS
GREGORY MAKAR
MARK TONACCI
STACY JOSEPH
DAVID JENG

ALSO PRESENT:
SCOTT HEAD
COLEY CHAPPELL
MICHAEL MURRAY
TOM DALEY
STEVE CASHELL
WARREN ODESS-GILLETT
EDGAR BROWN

CRAIG SWANNER
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T-A-B-L-E O-F C-O-N-T-E-N-T-S

Opening Remarks

NRO/NINA Staff Introductions

STP COLA FSAR Chapter 10 SER with
No Open Items

STP COLA FSAR Chapter 14 SER with
No Open Items

ACRS Action Items

Public Comments

Closing Remarks

Adjournment
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P-R-0O-C-E-E-D-I-N-G-S
8:39 a.m.

CHAIR ABDEL-KHALIK: The meeting will now
come to order.

This is a meeting of the ABWR Subcommittee
of the Advisory Committee on Reactor Safeguards. I'm
Said Abdel-Khalik, Chairman of the Subcommittee.

ACRS Members 1in attendance today are
Charlie Brown, Sam Armijo, Dennis Bley, Michael Ryan,
John Stetkar and Bill Shack. Ms. Maitri Banerjee is
the Designated Federal Official for this meeting.

In today's meeting, we are scheduled to
discuss Chapters 10 and 14 of the Safety Evaluation
Report related to the COL Application submitted by
NINA for two ABWR units at their STP site in Texas.
These Chapters were presented to us last year when the
SER had open items in it.

In today's meeting, the staff will discuss
how they have resolved these open items.

The staff and the Applicant will also discuss some
follow-up action items from previous ABWR subcommittee
meetings.

The rules for participation in today's
meeting were announced in the Federal Register on

March 23, 2011, for an open/closed meeting. Parts of
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this meeting may need to be closed to the public to
protect information proprietary to the Applicant or
other parties. I'm asking the NRC staff and the
Applicant to identify the need for closing the meeting
before we enter in such discussion and to verify that
only people with the required clearance and need-to-
know are present.

We have a telephone bridge line for the
public and stakeholders to hear the deliberations.
This line will not carry any signal from this end
during the closed portion of the meeting.

Also, to minimize disturbance, the line
will be kept in listen-in-only mode until the end of
the meeting when ten minutes are allocated for public
comments. At that time, any member of the public
attending this meeting in person or through the
bridgeline may request to make a statement or provide
comments.

As the meeting is being transcribed, I
request that participants in this meeting use the
microphones located throughout this room when
addressing the Subcommittee. Participants should
first identify themselves and speak with sufficient
clarity and volume so that they can be readily heard.

We will now proceed with the meeting. And
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I call on Mr. Mark Tonacci of NRO to begin the
presentation.

MR. WUNDER: Good morning, Mr. Chairman
and Members of the Committee.

I'd like to thank you for allowing us the
opportunity to come to and present the staff's work on
Chapters 10 and 14. I look forward to an engaging and
positive discussion today.

And that concludes my statement. Thank
you.

CHAIR ABDEL-KHALIK: We'll move on to the
Applicant. Mr. Head?

MR. HEAD: Good morning. We appreciate
the opportunity to brief the ACRS this morning. We're
going to start with Chapter 10 on the agenda for
today.

We have a couple of items of interest we
wanted to share with you and then also discuss some
ACRS action items on this Chapter.

With us today and myself are Mike Murray
and Tom Daley are also here with me today, and they've
briefed the Subcommittee before on other Chapters and
other topics. And Coley Chappell and Jim Agles are
here also today with us.

And with that, I'll turn it over to Coley.

NEAL R. GROSS
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MR. CHAPPELL: Good morning. My name is
Coley Chappell. Good to see you, Mr. Chairman, and
Members again.

Just as was mentioned briefly previously,
Chapter 10 was discussed last year on June 23rd. We
went through a number of departures that resided in
Chapter 10 as well as other departures that have
consistency changes in Chapter 10, discussed COL
information items and site-specific information such
as the power cycle heat sink that was required to be
completed by Applicant.

Items of interest since that meeting, the
resolved RAIs that since that time have been addressed
include a couple that are shown here. One is related
to a departure -- Standard Departure 10.4-1 -- which
had a nonsafety-related clean steam supply, a gland
seal steam evaporator, which was not part of the
certified design. So we answered a number of detailed
questions on that in response to an RAI and resolved
that issue.

Now we also revised a previous response to
RAI 10.04.07-3. And we revised a Tier I figure --
2.10-2a -- which shows condensate booster bumps on
that Tier I figure for consistency.

Also since last year's meeting, we have

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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gone through a number of interactions with the staff
-- meetings and RAIs and revised RAIs. On this page
that we refer to RAIs 10.2-1 through 10.2-8, the
latest submittal was on February 21lst.

Just to run through a couple of the
points, RAI 10.2-3 resolves sgsome differences in
specific valve setpoints that were referred to the SRP
and the Toshiba design, for example, when the turbine
control wvalves are full closed and when intercept
valves are fully closed.

We also added some information into the
FSAR regarding the power load and balance anticipatory
trip function and how that supplements EHC speed
control.

A number of RAIs in which the balance of
those discussed the adequacy of the departure
referring to the overspeed protection system. So the
SDP departure replaced the mechanical overspeed with
a redundant electrical overspeed and also included
additional details in the FSAR in Subsection 10.2.2.

We also included site-gspecific ITAAC. And
that site-specific ITAAC is part of what addresses
Action Item #45. And we'll have a few slides on that.

With that, I'd like to turn it to over to

our I&C Manager, Mike Murray.
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MR. MURRAY: Good morning. Mike Murray
addressing the Committee.

The picture we've got here in front of us
will be will be added to the FSAR. It's a simplified
diagram of the two overspeed trip functions -- how
they're implemented.

We'll take a minute and go through the
lower of the primary trip function. And then we'll
talk about as we go to the top we'll talk about the
diversity between the two.

If you look through -- follow through on
the primary which will have a setpoint of nominally
110 percent, there's a speed wheel #2, and there's
three passive speed probes. That means they don't
have any excitation on them. So they are magnetic and
sensed by those circuitries.

In the detection circuitry, there's speed
monitors that convert that pulse signal into a
comparator signal and then produces a trip signal if
the overspeed setpoint is exceeded. And then it goes
into a two out of three which is relay logic
specifically in this particular circuit. And then
with a two out of three function being met, it goes to
the trip valves. And if you'll look, there are two

different trip valves -- trip pilot valves. It takes
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both of those in order to initiate a turbine trip. So
if you would de-energize one of the pilot valves, you
don't get a trip. If you energize -- pardon

MEMBER BROWN: I misunderstood you.
Sorry.

MR. MURRAY: -- turbine trip. That's
correct.

So it takes both of those as an and gate
basically hydrologically that both pilots have to be
de-energized to actually adopt the trip header and
trip the main turbine. So in it that makes it sink
failure criterion acceptable as well as has required
redundancy in it.

In the upper box, a lot of the type of
methodologies are similar and the same except all of
the equipment is diverse from what is used for the
primary. The emergency trips at 111 percent setpoint.
And this particular one uses a different speed sensor.
We use an active probe which means it has a wetting
voltage on it to produce the pulses that the speed
monitors pick up as well as there's a completely
separate speed wheel for those sensors to pick up.

And then it goes into a two out of three
logic which is a solid state or basically a PLC-type

logic that does the two out of three. It has speed

NEAL R. GROSS
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sensors also, converts to signal to the trip signal,
and then the two out of three logic which is diverse
from what's used in the primary trip function. Then
we'll monitor that 1logic in a two-out-of-three.
Again, we'll de-energize a pilot solenoid wvalve.
Again, it takes both of them to be de-energized in
order to trip the main turbine.

Any questions on those? Yes, sir?

MEMBER BROWN: John, did you have one?

MEMBER STETKAR: Several. But go on.

MEMBER BROWN: Okay. I just want to make
sure after going through this and the clarifications
you all added to the RAI. There are three active
speed sensors that are also used for the normal speed
control?

MR. MURRAY: That is correct.

MEMBER BROWN: Okay. So those are shared
sensors. But the normal speed control electronics is
separate -- 1s a separate set of electronics. It's
not the same electronics. At least that's what I got
out of the RAT.

MR. MURRAY: And that is correct.

MEMBER BROWN: That's correct also.

MR. MURRAY: There's a separate set of

electronics and a separate set of power supplies for

NEAL R. GROSS
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that set of electronics.

MEMBER BROWN: Okay. And that was a
question we had in one of the last meetings as to what
are you sharing the electronics and just going to a
set of trip functions. Okay. So that's been
clarified in there.

MR. MURRAY: Right.

MEMBER BROWN: The next thing, you said
those are going to be incorporated into a later
revision -- these clarifications -- to a later
revision of the COLA?

MR. MURRAY: That is -- those are for
information in the RAIs will be incorporated in the
next revisions.

MR. CHAPPELL: The next revision is
expected later this year.

MEMBER BROWN: Okay. It said future
revision and I Jjust wondered what future was --
whether I'd still be alive or not yet when --

(LAUGHTER.)

MEMBER BROWN: Got to have a little humor

there.

All right. So that answers my question on

that. And I'll ask my other one later when we get to

it.
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MR. HEAD: Yes, we normally say future in
our correspondence because we want to make sure it's
acceptable to NRC before we put it in.

MEMBER BROWN: That's fine. Except I
think it said part 9? No, that's the ITAAC that goes
there.

MR. HEAD: That's the ITAAC. I think
we're targeting it for August right now.

MEMBER BROWN: Okay. What part does it go
in -- the text part? The description part? Is that
part --

MR. CHAPPELL: Section 10.2.

MEMBER BROWN: Okay. I got that. Thank
you.

CHAIR ABDEL-KHALIK: John?

MEMBER BROWN: That's all I had, John.

MEMBER STETKAR: Mike, the two trip
valves, are they the same?

MR. MURRAY: Are the two trip valves the
same? Yes. They're in one manifold device which is
called an emergency trip device. They are the same.

MEMBER STETKAR: Show me a drawing of
that, please.

MR. MURRAY: I don't have it with me.

MEMBER STETKAR: If you have one --
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because I've been trying to figure out how -- I mean,

I know how it works. But I'd like to see the Rube

Goldberg electromechanical device that actually ports

the hydraulic fluid. That could be a single device.
I'd originally thought it was a single

device. With these cartoons, you convinced me that it

was two different valves -- or two valves.

MR. MURRAY: Two valves within the device.

Right.

MEMBER STETKAR: If the two valves are
identical. So they are not diverse.

MR. MURRAY: That's correct.

MEMBER BROWN: There are two sets, aren't
there?

MEMBER STETKAR: Can he answer the
qguestion?

MEMBER BROWN: Yeg, I'm sorry. Trying to
make you understand that --

MEMBER STETKAR: I'm trying to understand
how it works too. So --

MR. MURRAY: Yes. There are not diverse.
In fact we pointed that out I think in our responses
that that was the only portion that was not diverse.

MEMBER STETKAR: So they could be subject

to common-cause failure?
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MR. MURRAY: Yes.

MEMBER STETKAR: Yes. Thank you. Yes.

You mentioned that the normal speed
channels, if two of the three speed signals fail, you
get a turbine trip.

MR. MURRAY: What I mentioned was if they
exceed setpoint. But also in the information we
provided, yes, if you have one failure, you do not get
a turbine trip. You go to a two out of -- or you
reduce the logic -- go two out of three. But a second
failure of a speed probe will provide a trip.

MEMBER STETKAR: I'm trying to understand
the definition of the term failure. A statement is
made, the failure of any two of these speed sensors
will result in a turbine trip. Does that mean if any
two of the three speed sensors fail with speed zero,
you will get a turbine trip?

MR. MURRAY: It senses the -- I want to
make sure that my understanding is that it senses the
failure mechanisms of the sensors as well as the speed
monitors. And if there's a failure detected in the
way it's monitored that it will provide a trip signal
of that channel. And if it takes two of them, that'll
be two -- if you have two failures, you get two.

MEMBER STETKAR: Let me try to -- T
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understand failure modes.
MR. MURRAY: Right.

MEMBER STETKAR: TIf any two of those speed

sensors detect speed at greater than -- this is the
emergency trip -- 111 percent, you will get a trip
signal. I understand that.

Now what I'm trying to understand because
a lot of emphasis is made about how safe this is and
if fail-safe, the statement is made that furthermore
if any two of those three sensors fail, you'll also
get a turbine trip. Now does that mean if the output
signal -- I'm going to walk you down an aisle here so
be careful.

MR. MURRAY: Yes.

MEMBER STETKAR: TIf any two of those speed
signals go to zero, will you get a turbine trip?

MR. MURRAY: I don't have that information
to answer.

MEMBER STETKAR: I'd like to know that.

MR. MURRAY: Okay.

MEMBER STETKAR: Now those are categorized
as passive speed probes which means what? Do those
speed-sensing circuits have any applied voltage to
them at all?

MR. MURRAY: They sense the magnetic
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change -- pulse of magnetic which makes energy. And
that particular one monitors it.

MEMBER STETKAR: Okay. So --

MR. MURRAY: On the active, there's a
wetting power supply.

MEMBER STETKAR: No, I just want to talk
about the passive ones.

MR. MURRAY: Yes. And that is that it's
basically a coil that monitors the change in
magnetism.

MEMBER STETKAR: Okay. So you just pick
up the change in the pulses on that. So they're not
powered. Then maybe I'm not so interested in that
failure mode.

The active ones for the normal primary
trip do have an applied voltage.

MR. MURRAY: That's correct.

MEMBER STETKAR: What speed signal occurs

if that voltage goes to zero?

MR. MURRAY: I can't confirm that. I know

what I would expect, but I would just be telling you
what I'd expect.

MEMBER STETKAR: Yes, right. 1I'd like to
know what it does because I'm trying to do a little

failure modes and effects analysis here, and I have
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some equations I'm going to ask about later.
I think that's all that I had for this.
If you do have some drawing that shows the
internals of the emergency trip device and how the
hydraulic ports are configured, those tend to be kind

of interesting things. I don't know how interesting

MR. CHAPPELL: We have a copy with us that
we can show.

MEMBER STETKAR: Great. And I think
that's all I have on this part. Thanks.

CHAIR ABDEL-KHALIK: So the follow-up item
here is you want to understand what the word fail
means?

MEMBER STETKAR: I want to understand what
the word fail means in the context of the emergency
trip sensors that are also the normal control, because
there's a lot -- in the SER at least -- there are
statements saying that this is diverse, it's
redundant, and furthermore, if any two of these three
sensors fail, you will get a turbine trip.

CHAIR ABDEL-KHALIK: Right.

MEMBER STETKAR: And that's apparently --

MR. HEAD: Yes, we understand. I got

three of them. Failure of the detector.
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MEMBER STETKAR: Failure of the detector,
the wetting --

MR. HEAD: And if the wetting fails, which
I think would almost be the same thing.

MEMBER STETKAR: I'm not going to guess in
the configuration of --

MR. HEAD: And the internals, can we show
that in a break?

CHATR ABDEL-KHALIK: Yes.

MEMBER STETKAR: Sure. Certainly.
Absolutely.

MR. HEAD: All right. And the other two,
like I said, I believe we know the answer but we want
to confirm that. And we'll do that after a break.

CHAIR ABDEL-KHALIK: All right. Thank
you.

MR. HEAD: Okay.

MR. MURRAY: Any other questions on this
slide?

(No audible response.)

MR. MURRAY: Next slide, please.

So additionally we've added two ITAAC to
the site-specific area. And they both are related to
the circuitry we just discussed, one being the trip

signals -- the electrical overspeed protection

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

20

functions. They're isolated and independent.

The acceptance criteria is there that we
do confirm that the two electrical overspeed
protection functions are diverse hardware as well as
software firmware. And they are isolated and
independent from each other. So there is ITAAC added
specifically for that.

Any questions on this slide?

(No audible response.)

MR. MURRAY: Next slide, please.

The second ITAAC we've added has to do
with the emergency overspeed protection functions and
the normal controls which is Mr. Brown asked questions
about just now.

The emergency overspeed acceptance
criteria here is that the emergency overspeed
protection functions are implemented with trip
controllers that are separate from the normal speed
controllers. And that's to confirm the separation
from normal speed trip.

Any questions on this slide?

(No audible response.)

MR. MURRAY: Okay. I'll turn it back over
to Mr. Chappell.

MR. CHAPPELL: All right. A number of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

21
action items remain to be closed related to Chapter
10. I have these listed up here.

The first one that we've been discussing
is on the previous slides regarding the overspeed
protection systems. We're also going to address the
action item that regards the main turbine missile
analysis maintenance program. Also the strike and
damage probability value of 10 ?, and the turbine
rotor departure that was a basis of an audit.

This is a summary of the previous slides.
I think we've captured the additional gquestions. And
if there i1is no further discussion on this, we'll
address those additional questions a little bit later.

Action Item #42 discusses the missile
analysis and maintenance program. So we briefly
touched on this in the Chapter 3 presentation back in
October. And this provides this commitment -- 3.5-1
-- that addresses an Applicant requirement out of the
DCD that a maintenance program will be submitted three
years after receipt of the combined license that
demonstrates the turbine missile generation and
maintenance meets the minimum requirements for the
missile probabilities.

As part of our responses to the Chapter

10, we provided reports that were not intended to
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satisfy this commitment but only to show some of the
information that Toshiba has from Japanese plants.
And these reports are referenced on this slide and
have been made available.

MEMBER STETKAR: Coley, when do you want
us to ask questions about these reports?

MR. CHAPPELL: My point would be on the
last bullet is that those reports were provided ahead
of time. We had had discussions about those with ACRS
about when would they be available. The commitment is
three years after receiving a license is when we would
provide reports that would be intended to satisfy that
commitment.

MEMBER STETKAR: Okay.

MR. CHAPPELL: So those reports --

MEMBER STETKAR: So you're basically
telling us you don't want to have us ask questions
about the analyses and those particular reports?

MR. CHAPPELL: I would suggest that if you
have comments and questions that we would take those
and ensure that they're fully addressed at a later
date. I mean, this is something that would be
provided with those reports to satisfy the commitment.

MEMBER SHACK: You may want to look at

Section -- I didn't read the whole report -- but if

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23

you look at Section 4.4.2 on crack growth rates,
equation 4.9 for the stress corrosion crack model has
no applied stress in it which is rather wunusual
because one would think that would be the dominant
parameter.

It then tells you that the table of data
is fatigue crack growth data which is probably unusual
because again you're talking about stress corrosion
crack growth rates.

And there's a sign wrong 1in the
logarithmic deviations in the table.

MEMBER STETKAR: Yes, the way those
numbers are applied, they systematically --

MEMBER SHACK: But the one that concerns
me most is equation 4.9 which doesn't have any applied
stress in it which would be most unusual for a stress
corrosion crack growth curve.

MR. HEAD: Okay.

MEMBER STETKAR: I'll pick up on the
second report -- the turbine valve test frequency

report.

I don't know. In the interest of time and

the fact that you're actually not going to submit the
turbine missile analysis for another number of years,

I don't know how much worth it is to go into details
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about that particular for the Committee.

I'm going to give you a few highlights.

Number one, it does not quantify at all
the likelihood of failure of the overspeed protection
system itself -- period. So it only quantifies
failures of the main turbine stop valves -- high-
pressure turbine stop valves, high-pressure turbine
control valves, intercept stop valves and intercept
control valves. That's the only thing it looks at.

The equations for the basic failure of
those valves are correct.

The numbers that are used in the analysis
-- and I will emphasis the word numbers rather than
data although the word data is pervasive. The numbers
that are used in the analysis are quite misleading.
They're derived from the operating experience of ten
units in Japan of which ten units have had precisely
one failure of one valve controller. And there is a
lot of questionable statistics that are used to derive
failure rates out to five significant figures from
this evidence and -- is it six? I'm sorry. I only
printed out five.

MEMBER BLEY: Some think seven.

MEMBER STETKAR: I'm sorry. Dennis is

right. 1It's exceedingly large numbers of digits with
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things like mean failure rates of zero. And Dr. Power
noted yesterday that I made the statement that zero is
an exceedingly small number. I'll make the same
statement today. The mean failure rate is not zero.

There are methods -- Bayesian analysis
methods that can be used to look at evidence from
operating facilities and look at the plant-to-plant
variability in that evidence and treat it with
appropriate uncertainty. Those methods are not used.

The estimated frequency of loss of the
load is -- I don't want to use the word derived
because that would imply too much actual relevant work
-- is based on numbers from those same ten Japanese
units. So it's not at all clear to me what the
operating experience of ten units in Japan has to do
with loss of load for the South Texas Project. So I'd
be interested in making sure that your analysis looks
at a plant-specific evaluation for the frequency of
loss of load from all sources -- loss of off-site
power, control system failures, switchyard failures,
transformer failures -- anything that could cause a
loss of load and that you just don't derive a number
from those Japanese plants.

By the way, that number -- I don't know

how it was derived. There was one event at one plant.
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I can't figure out how the X number of significant
figures of frequency that's calculated was derived.
I think I know how it is. But I couldn't reproduce
it. And then that number is magically multiplied by
a factor of ten to be conservative.

So effectively, it uses a made-up number
after many, many gymnastics to say, give you the
impression it's derived from beta. It's not. It's a
made-up number. You should have a better number for
that for your plant.

And the other part of the equation is that
the analysis uses the so-called stand-by failure rate
model which is a linear model for incipient component
failures that is directly proportional to the time
between tests. That model is used without
justification. It's used without any sensitivity
analyses.

There are in fact two components -- two
contributors to a complement failure. That is an
incipient contributor that may indeed be proportional
to the time between tests and something that people
tend to call a shock failure -- something that is just
simply because of a demand.

The degree or optimism or conservatism in

this stand-by failure rate model depends on the actual
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proportions of those incipient failures to shock
failures. And the stand-by failure rate model can
give you conservative results, or it can give you
optimistic results depending on the fraction of those
two types of failure mechanisms and the test interval.
It's not always conservative. It's not always
optimistic.

But without some sort of reasonable
sensitivity analysis to look at the sensitivity of
that fraction of incipient failures wversus shock
failures over the range of test intervals that you're
looking at, you really don't know whether the numbers
that you're calculating are numerically conservative,
or they could be numerically optimistic. There's no
sense of that in there.

And I think that's probably enough. There
are a lot more details.

So in summary, the major points are that
you need to quantify failures of the trip functions
themselves including everything that was on the
drawing that you showed before and accounting for
example for common-cause failures of the two trip
valves which are not diverse. They may be the weak
link in the whole system and they're not quantified at

all.
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If you're going to rely strictly on the
valve data from those ten Japanese units, you need to
correctly account for the variability in that data and
uncertainties in the estimates of the failure rates.
You need to provide some justification that the use of
that stand-by failure rate model with the assumption
that the failure rate is linearly proportional to the
time between tests, that that assumption -- the
results are not sensitive to that assumption or at
least over the range of the proposed test intervals if
you're looking at one to six months, for example. Or
you need to do a plant-specific analysis for the
frequency of load-rejection events.

Now, that's on the basic equation. What
is not quantified is it 1is assumed that there's a
precisely zero conditional probability of any rotor
failures at design over speed or intermediate
overspeed conditions. The analysis looks at three
overspeed conditions: design overspeed, intermediate
overspeed and destructive overspeed. It's assumed
based on the results -- I think -- of the report that
Bill looked at that the conditional probability of
rotor failure at design and intermediate overspeed is
effectively zero. It's not quantified.

The argument is made that the frequency of
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demands for those particular overspeed conditions
times the conditional probability of rotor failure
given that demand is negligibly small compared to the
frequency of destructive overspeed conditions for
which rotor failure is assumed.

I did a little calculation, and using the
numbers that are in that report, the conditional
probability of rotor failure at the design overspeed

“ for

condition would need to be less than 2 x 10
demand for that contribution to be less than ten
percent of the destructive overspeed.

Now it's not clear to me because I'm not
a fracture mechanics guy whether you can justify a 2
x 10" conditional failure probability at design
overspeed. At intermediate overspeed, I can buy that
argument. The conditional probability of failure in
intermediate overspeed would only have to be less than
about .25 to justify that negligibly small.

But the design overspeed condition, if you
just use the numbers that are in that report and run
them through, conditional failure probability would

have to be less than 2 x 10 *

per design overspeed
event which in this context is an overspeed somewhere

between 110 and 120 percent. Effectively the way your

trip systems work, somewhere around 110 percent since
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your trip setpoints are 110 or 111. But the way it's
cast in the study, it's between 110 and 120. So look
at that assumption of very low conditional probability
of failure at design overspeed in particular if the
rest of the numbers apply.

And now I'm done.

CHAIR ABDEL-KHALIK: Well, I'm trying to
understand the basic question of the purpose of these
two reports.

MEMBER STETKAR: Well, the reason I wanted
to ask is they said that they're going to re-do the
whole analysis. Now, if they're not going to use
those reports at all, it's sort of worthless to
discuss the reports. If they're going to use those
reports verbatim and apply them, there are a lot of
problems in those reports. And I think that's the
message.

MR. HEAD: Well, clearly we were
attempting to react to some of the questions that you
all had asked.

CHAIR ABDEL-KHALIK: Right.

MR. HEAD: And we're asking ourselves the
same question. In the context of the actual COLA
process and the action item, are these reports of any

value or appropriate at this point in time because
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they're not going to be used to close out -- as
written, they're not going to be used to close out
this commitment.

They do exist. We appreciate the comments
that we received. My thinking at this point -- if I
could just offer a -- is that we will capture in our
Corrective Action Program that we've received some
insightful comments on what's been created and that we
need to address that as part of the closing-out
process. And that would ensure that both our notes
and the transcript is reviewed and we would understand
our particular perspective on that because that's
something that I think we owe it to ourselves to
understand as we close this action.

What I suggest offering is --

MEMBER STETKAR: I think my concern is
that we as a Committee will not be involved in the
eventual close-out of this because it's a post-COLA
issue. And my concern is more to get on the record
cautions both for you 1in terms of doing the
calculation -- the final calculation of record and for
the staff that we really need to look at details of
those calculations and understand where the numbers
came from when they review that eventual calculation

of record or audit it, I guess, because it's an audit
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function. So it's mostly to get kind of these
concerns on the record.

It is surprising though that the two
reports that you cite were dated September of 2010.
Quite honestly, Scott, these are the kinds of analyses
I saw people doing in the early 1980s when they didn't
know how to do the liability analyses very well. They
aren't the kind of analyses that should have been done
in September of 2010.

That's a very strong statement, but
they're not.

MR. HEAD: Okay. I understand.

MEMBER STETKAR: They're not very good
quality analyses.

CHAIR ABDEL-KHALIK: Now the question I
need to follow-up on the earlier question about the
purpose of these two reports. How will that feedback
impact your response to Action Item 427

MR. HEAD: We are suggesting it's closed.
We're suggesting that the actual report -- the work
has to happen post-COL per the DCD expectation.

Admittedly, creating these reports has
given us now a question at this point in time. But I
believe since we're not offering these as for closure

that where we really are is that having created them,
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having gotten the feedback -- and I understand the
strong feedback on them -- that we're obligated to
factor that into our thinking. And we have a process
-- a Corrective Action Program -- that would allow us
to ensure that that's captured.

We could even capture a reference in one
of these or something so that it's there to make sure
that this insight is considered as we actually create
the final reports.

CHAIR ABDEL-KHALIK: Well, we'll sort of
deliberate later on as to --

MEMBER STETKAR: We can deliberate on it.
It's my opinion that with this exchange we've pretty
much said all that we can say within the purview of
our review function because the analysis is not being
performed as part of the COL activity or submitted for
review. So anything that's post-COLA is pretty much
out of our hands.

CHAIR ABDEL-KHALIK: TI need to sort of
just work through the thought process of the purpose
of these letters and the feedback that has been
provided. And your planned response through the
Corrective Action Program is that -- what 1s the
purpose of this whole process?

MR. HEAD: Like I say, at this point in
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time, it's not totally clear. But obviously it
exists. And that's our proposal for reacting to the
feedback we got because it would be inappropriate to
obviously not to react to it.

MR. CHAPPELL: The initial question was
this commitment that's three years --

CHAIR ABDEL-KHALIK: Right.

MR. CHAPPELL: -- from the COL --

CHAIR ABDEL-KHALIK: Right.

MR. CHAPPELL: -- won't be anything
available. That's the concern.

CHAIR ABDEL-KHALIK: Right.

MR. CHAPPELL: And we reacted by trying to
put something together in the time frame. At the
time, we had six weeks or so to put something together
for Chapter 10 and presentation to try to wrap things
in. And so it was provided to try to attempt to give
information to ACRS.

CHAIR ABDEL-KHALIK: Right. We are
appreciative of that. I'm just trying to sort of see
how these pieces fit together.

MR. STEINGASS: I have a comment on the
process.

CHAIR ABDEL-KHALIK: Yes, sir?

MR. STEINGASS: Can you hear me? I'm Tim
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Steingass with the staff.

Just to give you a little background, the
turbine missile probability analysis originally was
put in as a departure to submit one year prior to fuel
load. We asked STP to revise that to three years
after the COL 1license 1is granted. And that's
consistent with all the other design centers. Okay?

We received the turbine missile
probability analysis in a preliminary format. And we
are not scheduled and we are not inclined to deal with
a preliminary report. We informed South Texas
verbally that that's our position at this time and
that they have three vyears to submi