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From: WELLS Russell D (AREVA NP INC) [Russell.Wells@areva.com]

Sent: Tuesday, March 31, 2009 6:47 PM

To: Getachew Tesfaye

Cc: Pederson Ronda M (AREVA NP INC); BENNETT Kathy A (OFR) (AREVA NP INC); DELANO
Karen V (AREVA NP INC)

Subject: Response to U.S. EPR Design Certification Application RAI No. 106, FSAR Ch 10,
Supplement 1

Attachments: RAI 106 Supplement 1 Response US EPR DC.pdf

Getachew,

AREVA NP Inc. provided responses to 4 of the 7 questions of RAI No. 106 on November 26, 2008. The
attached file, “RAI 106 Supplement 1 Response US EPR DC.pdf’ provides technically correct and complete
responses to the remaining 3 questions, as committed.

Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout
format which supports the response to RAI 106 Question 10.02-5 (Parts 1, Il and Il1).

The following table indicates the respective pages in the response document, “RAI 106 Supplement 1
Response US EPR DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page End Page

RAI 106 — 10.02-5 (Parts |, Il and Il 2 3

This concludes the formal AREVA NP response to RAI 106, and there are no questions from this RAI for which
AREVA NP has not provided responses.

Sincerely,

(Russ Wells on behalf of)
Ronda Pederson

ronda.pederson@areva.com
Licensing Manager, U.S. EPR Design Certification
New Plants Deployment

AREVA NP, Inc.
An AREVA and Siemens company

3315 Old Forest Road
Lynchburg, VA 24506-0935
Phone: 434-832-3694

Cell: 434-841-8788

From: Pederson Ronda M (AREVA NP INC)

Sent: Wednesday, November 26, 2008 2:05 PM

To: 'Getachew Tesfaye'

Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); KOWALSKI David J (AREVA NP INC)
Subject: Response to U.S. EPR Design Certification Application RAI No. 106 (1265, 1262),FSAR Ch. 10

Getachew,

Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI). The
attached file, “RAI 106 Response US EPR DC.pdf” provides technically correct and complete responses to 4 of
the 7 questions.
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Appended to this file are affected pages of the U.S. EPR Final Safety Analysis Report in redline-strikeout
format which support the response to RAI 106 Questions 10.03-1 (Part 1), 10.03-1 (Part 1), 10.03-1 (Part III)
and 10.03-1 (Part IV).

The following table indicates the respective page(s) in the response document, “RAIl 106 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page End Page
RAI 106 — 10.02-5 (Part I) 2 3
RAI 106 — 10.02-5 (Part I1) 2 3
RAI 106 — 10.02-5 (Part I1) 2 3
RAI 106 — 10.03-1 (Part I) 4 8
RAI 106 — 10.03-1 (Part Il) 4 8
RAI 106 — 10.03-1 (Part I11) 4 8
RAI 106 — 10.03-1 (Part IV) 4 8

A complete answer is not provided for 3 of the 7 questions. The schedule for a technically correct and
complete response to these questions is provided below.

Question # Response Date
RAI 106 — 10.02-5 (Part 1) March 31, 2009
RAI 106 — 10.02-5 (Part I1) March 31, 2009
RAI 106 — 10.02-5 (Part Ill) March 31, 2009
Sincerely,

Ronda Pederson

ronda.pederson@areva.com

Licensing Manager, U.S. EPR(TM) Design Certification
AREVA NP Inc.

An AREVA and Siemens company

3315 Old Forest Road

Lynchburg, VA 24506-0935

Phone: 434-832-3694

Cell: 434-841-8788

From: Getachew Tesfaye [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Tuesday, October 28, 2008 2:08 PM

To: ZZ-DL-A-USEPR-DL

Cc: Devender Reddy; John Segala; Peter Hearn; Joseph Colaccino; John Rycyna
Subject: U.S. EPR Design Certification Application RAI No. 106 (1265, 1262),FSAR Ch. 10

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on October 20, 2008, and on October 28, 2008, you informed us that the RAl is clear and no further
clarification is needed. As a result, no change is made to the draft RAl. The schedule we have established for
review of your application assumes technically correct and complete responses within 30 days of receipt of
RAIs. For any RAIs that cannot be answered within 30 days, it is expected that a date for receipt of this



information will be provided to the staff within the 30 day period so that the staff can assess how this
information will impact the published schedule.

Thanks,

Getachew Tesfaye
Sr. Project Manager
NRO/DNRL/NARP
(301) 415-3361
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Response to
Request for Additional Information No. 106, Supplement 1
10/28/2008

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 10.02 - Turbine Generator
SRP Section: 10.03 - Main Steam Supply System
Application Section: FSAR Ch. 10

QUESTIONS for Balance of Plant Branch 1 (AP1000/EPR Projects) (SBPA)



AREVA NP Inc.

Response to Request for Additional Information No. 106, Supplement 1
U.S. EPR Design Certification Application Page 2 of 3

Question 10.02-5:

FSAR Tier 2 Section 10.2A.2.9, “Overspeed Protection,” states that two independent
electrical over-speed devices are provided, one of which may be a conventional mechanical
type device located on the turbine control shaft or an electrical overspeed protection system.
The criteria specified in ltems 2.C and 2.D of Section lll, “Review Procedures,” of SRP
Section 10.2 states that a mechanical overspeed trip device will actuate the control, stop,
and intercept valves at approximately 111 percent of rated speed. If the COL applicant
selects the overspeed control system with two electrical over-speed trip devices, instead of
one mechanical and one electrical, please address the following in the FSAR:

a. Justify the diversity of the two electrical over-speed systems.
b. Justify the utilization of the a second electrical device in lieu of a mechanical device.

c. Confirm that the two systems do not share any common components or process inputs.
If they do, provide an evaluation of the impact of failures of any such components.

d. Describe any software used for the triple processors or performing trip logic actuation.

e. Explain the diversity and defense-in-depth used to defend against a common cause
failure (CCF) of the triple processor functions.

f. Confirm the objectives of Test #174 are correctly described.

Also, the reasoning is not clear for describing the two electrical trip devices in this alternate
turbine design. With the two electrical trip devices for the emergency overspeed control,
describe the differences of this alternate option from the primary design. The staff requests
the applicant to clearly define in the FSAR the alternate design, and provide justification to
call this an alternate design.

SRP Section 10.2, “Turbine Generator, Subsection Il, “Acceptance Criteria,” Item 1.C, states
that the TG should have the capability to permit periodic testing of components important to
safety while the unit is operating at rated load.

FSAR Tier 2, Section 10.2A.2.12, Turbine Inservice Inspection and Testing,” states that the
main steam stop and control valves, reheat stop and intercept valves, and steam extraction
no return valves are exercised on a frequency consistent with turbine manufacturer
recommendations. However, the application did not state whether or not valve design is
such that monthly exercising can be performed at full load per the SRP. Therefore, the staff
requests the applicant to clarify in the FSAR the capability of the EPR turbine to be tested
for each valve for a full stroke closed at 100 percent full power.

In order to meet the GDC 4 criteria, FSAR Tier 2 Section 10.2A.2.12, states that TG valves
are exercised periodically and observed for valve motion. Tier 1 Figure 2.8.1-1 indicates
that exercising a single control or stop valve would result in the isolation of flow from a
steam line and steam generator.

However, it is not clear from the FSAR, whether the TG stop or control valve in each of the
main steam lines are arranged such that by closing a valve will allow diverting its steam flow
to the other three. Therefore, the staff requests the applicant to describe in the FSAR, the
details on the steam flow path during stop and control valve testing. Also, state in the
FSAR, whether normal operation will utilize either full or partial arc control.



AREVA NP Inc.

Response to Request for Additional Information No. 106, Supplement 1
U.S. EPR Design Certification Application Page 3 of 3

Response to Question 10.02-5:

The alternate turbine-generator design described in U.S. EPR FSAR Tier 2, Section 10.2A is no
longer part of the U.S. EPR design. The following changes will be made to the U.S. EPR FSAR:

e Revise U.S. EPR FSAR Tier 2, Section 1.2.3.6.1, Section 10.0, Section 10.2, and
Section 10.4.7.

e Delete U.S. EPR FSAR Tier 2, Section 10.1A, Section 10.2A, and Section 10.4.7A.
e Revise U.S. EPR FSAR Tier 2, Table 1.8-2—U.S. EPR Combined License Information
ltems and Table 10.3-3—Main Steam Branch Piping (2.5 Inches and Larger),

Downstream of MSIV.

e Delete U.S. EPR FSAR Tier 2, Figures 1.2-29, 1.2-31, 1.2-33, 1.2-35, 1.2-38, 1.2-39,
1.2-41, 1.2-44, 1.2-45, 1.2-47, and 1.2-49.

FSAR Impact:

U.S. EPR FSAR, Tier 2 will be revised as described in the response and indicated on the
enclosed markup.
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1.2.3.6

1.2.3.6.1

RAIs 91-S3, 100-
S2, & 106-S1

—

The onsite power system is described in further detail in Section 8.3.

Power Conversion Systems
Turbine-Generator

The turbine-generator (TG) converts the thermal energy supplied by the main steam
system into electrical energy. It is designed for base load operation, but has load
change characteristics compatible with the I&C system which coordinates TG and
reactor operation. The TG is designed to accept a sudden loss of full load without
exceeding design overspeed.

-—

O-forseleetion-bi—the-CO
—The first turbine eptien
presented in Section 10.2 consists of an 1800-rpm single-flow high-pressure element

design

and a single-flow intermediate-pressure element (HP/IP) in a common casing and

m—Moisture separation
and reheating of the steam are provided by two, combined moisture separator reheater
(MSR) assemblies. The generator is coupled directly to the turbine shaft. The
generator has a hydrogen cooled rotor and a water cooled stator. It is equipped with a
collector for the static excitation system directly coupled to the generator shaft.

1.2.3.6.2

The TG is described in further detail in Section 10.2.

Main Steam System

The main steam system (MSS) routes the steam produced in the four SGs through
individual lines to the high pressure (HP) turbine stop valves. Each main steam line
has a main steam isolation valve (MSIV) located just outside containment. A bypass
line is provided around each MSIV for warming the piping system downstream of the
valve during startup. Overpressure protection on each main steam line is provided by
a MSRT and two main steam safety valves (MSSV). Each MSRT consists of a quick-
opening main steam relief isolation valve (MSRIV) and a downstream main steam
relief control valve (MSRCV).

During power operation, steam flow is a function of turbine load. In the case of an
imbalance between turbine load and core power, excess steam is dumped to the
condenser via the turbine bypass valves. Upon turbine trip, the reactor trips and the
MSS removes residual heat by steam dump to the condenser via the turbine bypass or
to the atmosphere via the MSRT until RHRS entry conditions are reached.

The MSS is described in further detail in Section 10.3.
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Figure 1.2-3.

Figure Deleted

Figure Deleted

Tier 2 Revision 1—Interim

Page 1.2-57




RAIs 91-53, 100-52
=
EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Figure 1.2-35—{{-Furbine-Building-Goneral-Arrangement Rlan-View-Elovation-38-0" (A MHFiqure Deleted

Figure Deleted

Tier 2 Revision 1—Interim

Page 1.2-59




EPR

RAls 91-S3, 100-S2,
& 106-S1

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Figure 1.2-38—{{-Furbine-Building-Goneral-A ¢ Plan-Viow-Elovation-66-0" (A MiFiqure Deleted

Figure Deleted

Tier 2

Revision 1—Interim

Page 1.2-62




RAls 91-S3, 100-S2,
& 106-S1 U.S. EPR FINAL SAFETY ANALYSIS REPORT
L

EPR

Figure 1.2-39—f{-Furbine-Building-G LA g Plan-View-Elevation-65-0"with-Equi A VHFigure Deleted

Figure Deleted

Tier 2 Revision 1—Interim Page 1.2-63



EPR

RAIls 91-S3, 100-S2,
& 106-S1

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Figure 1.2-4T—J[Tubine Building & A Plan View Elevation 362 0" (Alternate} [Fiqure Deleted

Figure Deleted

Tier 2

Revision 1—Interim

Page 1.2-65




EPR

RAIls 91-S3, 100-S2,
& 106-S1

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Figure 1.2-44—{f Turbine-Building-General-A  Section-AAA VHFiqure Deleted

Figure Deleted

Tier 2

Revision 1—Interim

Page 1.2-68




RAIs 91-S3, 100-S2,
& 106-S1

EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Figure 1.2-45—(f Furbine-Building-G HArrangement SectionAA-with-Equi (At VHFiure Deleted

Figure Deleted

Tier 2 Revision 1—Interim

Page 1.2-69




RAIls 91-S3, 100-S2,
& 106-S1

EPR

U.S. EPR FINAL SAFETY ANALYSIS REPORT

Figure 1.2-47—{{ Turbine Building-General-A + SectionB-B(AY VHFiqure Deleted

Figure Deleted

Tier 2 Revision 1—Interim

Page 1.2-71




EPR

RAIls 91-S3, 100-S2,
& 106-S1

U.S. EPR FINAL SAFETY ANALYSIS REPORT
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10.0 Steam and Power Conversion System
This section describes the steam and power conversion system for the U.S. EPR.
o S——___ [RAIs91-S3, 100-S2,
10.1 Summary Description & 106-S1
The steam and power conversion system removes energy from the reactor coolant in
the steam generators and converts it into electric power in the turbine-generator. The
steam and power conversion system comprises the following process systems:
e Turbine-generator (TG).
e Main steam supply system (MSSS).
e Main condensers.
e Main condenser evacuation system (MCES).
e Turbine gland sealing system (TGSS).
e Turbine bypass system (TBS).
e (Circulating water system (CWS).
e Condensate cleanup system.
e Condensate and feedwater system.
e Steam generator blowdown system (SGBS).
e Emergency feedwater system (EFWS).
Tier 2 Revision 1—Interim Page 10.1-1
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| X AR

I HejerSlesr-Syster Pararmelers Values

| [ e

| [Stcamfow 20,684,700 1b/kr
| [Secomenthalpy BT ——
| |Feedwatertemperature 446%F

I Furbine-Generator-Design-Data ees

| |Operatingspeed 1860-rpm

| [|Fregqueney 60-hz

| |Sereratoroutput +HO-MW

| [Powerfacter 0-90lagging
| [elege 27V nominal
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10.2 Turbine-Generator

RAI 91 S3, —/ This section describes the turbine-generator (TG) for the U.S. EPR.

RAI 100 S2,
RAI 106 S1 The TG converts the thermal energy supplied by the main steam supply system (MSSS)

into electrical energy.

The TG package interfaces with the MSSS at the high pressure (HP) turbine stop
valves. It interfaces with the condensate and feedwater system at the low pressure
(LP) turbine exhausts to the condenser, at the turbine extraction connections to the
feedwater heaters, and at the moisture separator reheater (MSR) condensate and drain
tank outlet connections to feedwater heaters and drain coolers. The generator
terminals and enclosure connect to the isolated phase buses and ducts. The TG control
system interfaces with the plant process automation system (PAS).

10.2.1 Design Bases

The TG performs no safety-related functions and therefore has no nuclear safety-
related design bases.

The TG principal design features include:

e The TG is designed for base load operation. The design of the TG has provisions
for load follow operation for future consideration.

e The TG is capable of a load step (increase or decrease) of 10 percent of rated load
below a 50 percent power level or a ramp rate (increase or decrease) of 5 percent
per minute of actual load when the power level is in the range of 50 to 100 percent,
without necessitating a turbine trip.

e The TG is designed to trip automatically under abnormal conditions.

e The TG load change characteristics are compatible with the instrumentation and
control system which coordinates TG and reactor operation.

Tier 2 Revision 1—Interim Page 10.2-1
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EEB/—& 106-S1

Tudeine-Generator Betalls
Nominal Rating 1 0-gross MW,
Turbine type Tandem-ecompound;six

e
Operating speed 1800-rpm
Turbine threttle steampressure 1089-psia
Thegrdlesrenm—naninalsasismee G0
Number-of MSRsperunit 2
S r— - -
Stages-ofreheat
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Fig 10-2A 34— Turbine-G.
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Table 10.3-3—Main Steam Branch Piping (2.5 Inches and Larger),
Downstream of MSIV

Valve
Maximum | Shutoff | Closure
Description | Steam Flow Valve Time Actuator Comments
Turbine  [2.2x10¢Ib/hr | 18 in globe |5secondsor| Automatic | Valves are normally closed
bypasslinesto | each valve (turbine | less when | operator, fail | during power operation.
condenser; six bypass tripped close
lines total valve) closed
Reheating [1.2x10°1b/hr See See See Comment]|+-Flow ceases following
steam 2"¥ stage total Comment. | Comment. HP turbine stop valve
to MSRs, One closure on a turbine trip
or more lines. due to lack of heat transfer
RAI 91 S3, —/ in the MSRs. The 2"¢ stage
RAI 100 S2, reheaters, their drain tanks
RAI 106 S1 and piping are designed to
main steam design pressure
and temperature.
2Forthe optional TG
5 5
o d 5 c Pt }j{P
L Lvewhic
iselates-steamflow-
o e Li o
Backup main |See Comment 4-in 20 seconds | Automatic |This line is not normally
steam supply (isolation or less operator  |open during power
to auxiliary valve) operation. It is open during
steam system - startup.
one line. The capacity of the 4-inch
line is small relative to the
MSS capacity.
High pressure | 5x 10° Ib/hr | 27.5in. ID | 0.3 seconds | Hydraulically |Main steam flow to high
turbine steam | each line |[inlet tostop| orless | operated from |pressure turbine ceases
supply lines; 4 valve in electro- following stop valve
lines total each line hydraulic |closure on a turbine trip.
turbine control [Each HP stop valve has a
system downstream control valve
that also automatically
closes.
Deaerator |Seecomment. 12-in. 60 seconds | Automatic |This line is not normally
Pegging Steam (isolation or less operator  |open during power
-Two lines valve) operation. It is open
during startup.
Tier 2 Revision 1—Interim Page 10.3-24
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Table 1.8-2—U.S. EPR Combined License Information Items

Sheet 31 of 44

Item No.

Description

Section

Action
Required
by COL
Applicant

Action
Required
by COL
Holder

9.5-18

A COL applicant that references the U.S. EPR
design certification will perform a supplemental
Fire Protection Analysis for site-specific areas of

the plant not analyzed by the the FSAR.

9.5.13

Y

9.5-19

A COL applicant that references the U.S. EPR

design certification will provide a description
and simplified Fire Protection System piping and
instrumentation diagrams for site-specific
systems.

=<

A COL applicant that references the U.S. EPR
design certification will describe the program
used to monitor and maintain an acceptable level
of quality in the fire protection system
freshwater storage tanks.

=<

A COL applicant that references the U.S. EPR

design certification will provide a description of
the offsite communication system that interfaces

with the onsite communication system.

=<

9.5-22

A COL applicant that references the U.S. EPR

design certification will describe the site-specific
sources of acceptable fuel oil available for
refilling the EDG fuel oil storage tanks within
seven days. including the means of transporting
and refilling the fuel storage tanks, following a
design basis event to enable each diesel
generator system to supply uninterrupted

emergenc ower.

=<

Deleted. A-GOL=applicantthatreferencesthe-

U-S—EPR-design-eertifieation-willseleet-Seetions-

. .
ff. . 3

Deleted. i
. ” g] ) . P .

. b e
sidhe i emres

S [RAIs 9153, 100-

S2, & 106-S1
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Table 1.8-2—U.S. EPR Combined License Information Items

Sheet 32 of 44

!
RAls 91-S3, 100-
S2, & 106-S1

Item No.

ll Description

Section

Action
Required
by COL
Applicant

Action
Required
by COL
Holder

10.2-2

A COL applicant that references the U.S. EPR
design certification will provide applicable
material properties of the turbine rotor after the
site-specific turbine has been procured.

10.2.3.1-

Y

10.2-3

A COL applicant that references the U.S. EPR
design certification will provide applicable
turbine disk rotor specimen test data, load-
displacement data from the compact tension
specimens and the fracture toughness properties
after the site-specific turbine has been procured.

10.2.3.2-

Deleted. AcOapplicantthatreferencesthe-
5 i . . .
Fientions for ] ]I bi
AR amaat

A COL applicant that references the U.S. EPR

design certification will provide the site-specific
turbine rotor inservice inspection interval

consistent with the manufacturer’s turbine
missile analysis.

=<

10.3-1

A COL applicant that references the U.S. EPR
design certification will identify the authority
responsible for implementation and
management of the secondary side water
chemistry program.

10.3.5

10.3-2

A COL applicant that references the U.S. EPR
design certification will develop and implement
a FAC condition monitoring program that is
consistent with Generic Letter 89-08 and NSAC-
202L-R3 for the carbon steel portions of the
steam and power conversion systems that
contain water or wet steam prior to initial fuel

loading.

10.3.6.3

10.4-1

A COL applicant that references the U.S. EPR
design certification will describe the site-specific
main condenser materials.

10.4.1.2

10.4-2

A COL applicant that references the U.S. EPR
design certification will describe the site-specific
design pressure and test pressure for the main
condenser.

10.4.1.2
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10.4.7

RAI 91 S3, —/

RAI 100 S2,
RAI 106 S1

10.4.71

Condensate and Feedwater System

This section describes the condensate and feedwater system (CFS) for the U.S. EPR.

The CFS provides feedwater to the steam generators (SG) at the required temperature,
pressure and flow rate. Condensate is pumped from the main condenser hotwell by
the condensate pumps, passes through the low pressure (LP) feedwater heaters and the
deaerator-feedwater storage tank to the main feedwater (MFW) pumps, and is then
pumped through the high pressure (HP) feedwater heaters to the SGs. The CFS
includes a number of stages of regenerative feedwater heating and provisions for
maintaining feedwater quality. It also includes extraction piping from the steam
turbines and feedwater heater vents and drains, and drains from the moisture
separator reheaters (MSR).

Design Bases

The CFS provides the following safety-related isolation functions:

e Provide containment isolation in the supply and return lines for the first stage SG
blowdown cooler.

e Isolate main feedwater isolation valve (MFIV) and the full-load and low-load
isolation valve in order to:

— Shut off the feedwater supply in case of a feedwater control malfunction to
prevent an overcooling event due to SG over feed.

— Reduce overcooling in case of a main steam line break (MSLB).
— Isolate the SG in the event of a feedwater line break (FWLB)

— Prevent depressurization of the unaffected SGs in case of a non-isolatable
FWLB inside containment.

Tier 2

Revision 1—Interim Page 10.4-33
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